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ABSTRACT

Sero-prevalence rates were in Sirajgonj (6.60%) Myrnensingii (J.86%), langail (0.63%)
and Cox's Bazar (0.43%), which i correlated well with the official reports classifying
Sirajgonj and Mymensingh districi.’. as being highly endemic. Tangail moderately so
Cox's Bazar as non-endennic. A alight difference was observed between the male
(2.01% - 3.75%) and female (1.S5% - 2.86%) population of the two districts. During
evaluation and follow-up study 512 cases re-examined clinically & serologically for Vi
515 remained positive in DAT of whom 312 developed typical symptoms of the
disease or showing presence of LD body in bone-marrow.

On the other hand using antibody level (score) as the parameter three of the four tests

investigated namely the ELISA, IFAT & DA ¥ do not significantly differ in their tjbility to
assess the vaiying levels of endemicity of two kala-azar areas in high and low (P value
for interaction of test x area = 0.7111 by = 0.353). Out of five independent variables
investigated, three were shown lo be statistically significant predictors of the antibody
scores of populations from the two endemic areas studies - (a) type of ;,etological test
(b) age (c) level of endemicity of the area (P=0.0002, 0.0000. 0.0000, respectively).
Among these three, the strongest predictor variable is age followed by area and then
type of test (Beta=0.369, 0.155 and 0.131 respectively. Age and level of endemicity of
the area account for 18.1% of the variation in the antibody scores (F ratio = 17.66, H
value = <0.0001). The antibody score increases by 0.021 every year of increase in age
same test from same area (+ = 10 ?72, P va«we 0.000i).

The antibody scores of individuals from high endemic areas than those of low
endemics for the same test and the same age (+ = 1.387, P = 0.0000), gender and
parasite density do not have any significant ir»fluence of the variation in antibody score.

P value > 0.05 for each variable. The criteria indicating sero-conversion increased 1:
1600 fold or more 1. 3200 fold or more and 1: 6400 or more dilution of different
patient sera obtained between of 2 months of follow-up were set up and they were
tested for agreement with the microscopic examination. It was concluded that the sero
conversion the sensitivity and specificity of sero-conversion test against microscopic
examination were 99% and 85.7% respectively. It was noted that annual average of
kala-azar incidence was 15 per 1000 person-month, this means that, on the monthly
basis 15 persons within 1000 population who lived in the area would suffered from
kala-azar which indicates that it is an epidemics of kala-azar. The study revealed that the
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low kala-azar transmission was shov/n during September to February by bone-marrow
or spleen aspirated materials examination, on the other hand, sero-logical parameters
such as seropositive rate (Level 3200 or more) and GMRT were also low during that
period of time.

Local production of DAT was compared with reference antigen |, donovani, 1-5. titers
obtained in all 33 VL (kala-azar) sera tested were equally higher (1:6400->| :51200 than
in 35 out of 38 negatives control {<1:400-1:1600). The results signify the advantage of
employing endogenous L. donovani isolates for further improvement of DAT sensitivity
to detect early and sub-clinical kala-azar. DAT sensitivity was further improved, all 70
patients tested DAT showed strong reactivity against the PKDL strain than wilh the
reference (L.donovani (1-s) currently in use) & no significant cross-reactivity was
recorded in 60 other patients with mucocutaneous leishmaniasis (18) or leprosy from
Algeria or Brazil. Evaluation of DAT for Kala-azar as an opporfjnity infection in HIV
seropositive and AIDS patients was carried out in sera from 163 Europeans. In non of
the Dutch (50) or Italian (94) patients having no history or clinical symptoms of VL did
the DAT show cross-reactivity.

Study on different treatment schedule for SAG failure cases of VL (Kala-azar) revealed
that 99% cases were responded in group D and no patients had an abnormal BUN
during and after treatment 10 mg/kg body weight thrice daily for 7 days and 2nd
significant result showed in group E with Pentamidine for 14 days. The result suggests
that if 40 days of treatment, there is no response the either patient should be continued
with antimony 10 mg/kg body wight thrice daily for 7 days or Pentamidine should be the
2nd choice of drug.

In another study 61 PKDL out of 5011 previously treated kala-azar cases when DAT
showed very high titration were treated with SAG Sodium Antimony Gluconate (SAG)
Pentostum (B. Welcome London) with dose schedule 20 mg/kg body weight not
exceeding 850 mg/day I.V. for 120 days injection showed no complication and cured all
the cases. In a study of 100 active kala-azar patients among the age group 1-12 years of
old those who were showed both parasitologically and serologically DAT and curred
SAG 20 mg/kg body wt. for 20 days and cured parasitologically & there is no record of
reappearance of any sli.;ns aiv) syftiptoms of kdui-azdi. Adniinisiration of SAG on early
kala-azar cases 1273 inrluding 45 PKDL cases were treated and not a single case
developed PKDL from early case no, devcMofi any signs and symptoms of kala-a/ar and
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the study revealed that SAG is still the 1st line of treatment of kala-azar pentamidine i,
the 2nd choice of drug.

In a cohort study on vector and kala-azar P. argentipes is still remain as a vector of kala-
azar in Bangladesh and number of cases significantly reduced in the DDT sprayed area
from 33.23% to .14% in 1989-90 & 0.02% in 1992. The veciot density abo decreased.
Relation between these two was found significant (P value <005). Both the incidence of
case & vector density were affected by DDT spraying.
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10 INTRODUCTION

Visceral leishmaniasis or so called Indian kala-azar is an insect born parasitic disease
caused by protozoan organisms of genus leishmania and its sub-species which is
conveyed from man to man or man to animal by infected female genus phlebutomus
and its sub-species. The disease is of reticulo-endolhelial systeai.

Kala-azar which had become an almost forgotten dreadful disease has again corne
to the forefront because of its dramatic and explosive reappearance in northern parts
of Bangladesh as well as in the no>"them districts of Bihar or India. It caught the public
and the medical profession as well & the administration totally unaware by virtue of
the aware magnitude of the problem in the mid seventies. A resurgence of Kala-azar
occurred in several countries like Banglades h and India during the late seventies when
large scale use of DDT spray was discontinued (Ahmed et al 1983). Historically it is
known that it was present as early as 1869. In 1882 the Clerk of the Sanitation
Commission drew public attention to the disease by reporting 100 cases from Garo
Hills, The first noted epidemic in this country was in the adjacent Brahmaputra valley
of Assam in 1c80 (Rahman et al 1979) and epidemics of Kala-azar have occurred
every 15-20 years ever since (Napier et al 1946).

Since then Kala-azar has Ix:en known to occur endemically in well defined areas in
the eastern half of the Indian Sub- Continent, which includes Bihar, Assam, Tripura,
West Bengal, certain areas of Bangladesh, Nepal, Sikim at the foot hills of Himalayas,
Uttar Pradesh and Tamil Nadu. The last outbreak of Kala-azar commenced in Bihar in
the late thirties, in Assam in 1940, in West Bengal including Bangladesh in 1942-43
and reached a peak in 1947 (Gupt?, S et al 1975).

The Malarial Fradicatinp nrn~ramme, bf)th in India and Pasigladesh red'jced the
incidence of Kala-azar to a medical rarity duting the 1960s due to the collateral effect of
residual spraying on the sandfly, the vector cf Kala-azar (Thakur et al 1981, Rahman et
al 1983, Das et al 1975). It was prpc'icted that when the residual effect of antimalarial
insecticides (DDT) became exliausted, v/ector density would rise and severe

epidemics of Kala-azar would follow.

The prediction became true and a severe epidemic of Kala- a':ar occurred in Bihar,
India in 1973 in those areas where DDT had been withdrawn. By 1977 the rise io
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incidence reached an estimated figure of 100,000 cases with 4,500 deaths. In 1979-
80, the infection spread to Malda district of West Bengal. The infection then crossed
over to eastern Bangladesh and into Nepal where large areas are now eti'ected by
this disease (Chai<rabarty et al 1982).

It is suspected that Kala-azar is endemic in Mymensingh, Pabna, Sirajgonj,
Dinajpur, Rajshahi, Thakurgaon districts of Bangladesh. There are even fears of
epidemics in those areas. However, on the basis of reports received from District
Hospitals & Health Centres,! 5000 new cases per year in Bangladesh would not be an
over-estimate, (Chowdhury et al 1991). A report in 1987-88 revealed that 31 out of 64
districts and 61 out of 460 thanas were affected by Kala-azar (Internal evaluation, 1988)
and Kdla- azar cases admitted in Rajshahi Medical College Hospital (in northern part of
Bangladesh during the period 1980-89, showed a speedy increase in the number of
cases and the number became alarmingly high since 1987 (Alam et al 1990).

The WHO expert committee expressed great concern about the increasing spread
and occurrence of kala-azar (WHO 1984). Despite such a long association and
epidemics, very little work has been done on the changing clinical patterns of the
disease, especially in children. Though in different epidemics or even in same
epidemics in different parts, clinical patterns are changing, a thorough evaluation of
present features cjre essential. Since laboratory facilities are still very meager in most
of our academic centers, we must have clear conception about changing features for
early diagnosis, specially in most vulnerable pediatric age group where failu-'o rate is
very high.Early clinical diagnosis in an endemic area will facilitate reduction of
reservoir density. Present study will also highlight present

clinical features of children with their predominance and thus help in identifying the
differences with adult features in the future.

Although Bangladesh and the adjacent states of Bihar, West- Bengal and Assam in
India, constitute the most important endemic area for VI. (Chandler and Read 1949;
Markc!! et al 194C,” Buhr Gnd Br! -987), inf(»rrn3tion ofi il'iC prevalence o0? ihc disease
is still lacking. Due to overpopu'ation, presence of various sandfly species and
availability of both Kala-azar and post Kala-azar dermal leishmaniasis (PKDL),
transmission of the disease at variable degrees including outbreaks is gp* to orcur(Sen
Gupta and Mukherjee 1986; Elias c¢. d 1989)
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At present, VL is a major health problem in Bangladesh and with the excepition of
few districts in the north and south cyst, rases were reported from all ov(;r the rouniry
(Elias et al 1979). The available sti:dies on \'L prevalence in Bangladesh were mostly
based on results obtained by the aldehyde test and presence of clinical indications of
prolonged fever and splenomegaly. As in the case of leishmanin skin test, positivity in
the aldehyde reaction, even if combined with symptomatology, does not necessarily
indicate an on going VL transmission (Chorine 1937; Bahr and Bell 1987). Due to
limited specificity in respect of tuberculosis, enteric fever and viral hepatitis results
obtained by these two reactions may lead to overestimation of VL. Antibody detection
techniques such as enzyme-linked immunosorbent assay (ELISA) and immuno-
fluorescence antibody test (IFAT), (Quilici 1967) largely due to their complexity and
high cost were applied in a more limited epidemiological survey studies (Chowdhury et
al 1990 and 1991). Acknowledging the necessity nf identifying an alternative
epidemiologic indicator for VL having a similar feasibility for large scale application as
the aldehyde and leishmanin skin test, it seems pertinent to assess the potential of
the Direct Agglutination Test, Harith et al (1988). The reliability obtained by
independent valuative studies (EL Safi and Evans 1989; Mengistu et al 1991) is
expected to reveal a more realisiic estimation of VL prevalence in two chosen
endemic districts in Bangladesh. It is also iniendeu lo makt; local DAT antigen
production thereby enabling coverage of the two multi- thousand endemic
communities study was under taken.

On the other hand effective cont.'ol of visceral leishmaniasis (VL) in highly endemic
areas such as Bangladesh can oe achieved by conducting regular surveillance
programmes. Availability of reliable tools for VL active detection at rural level can
contribute significantly to these control measures. Due to the known financial
constraints, local production of reagents involved will allow regular application of these
tools highly feasible. Also prompt interventfon in sudden epidemics can easily be
undertaken to avoid such devastating effects as those reported

recently in the Sudan (De Beer et al 1990). In addition tc their availability, tools for VL
detection should technically be less demanding in execution. Their stability under the
less favourable storage conditions in rural settings is a prerequisite. The Dirtct
Agglutination Test (DAT) seems to be applicable. Except for antigen processing, ail
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other steps in test execution were managed at a camp setting in Kenya (Dager et al
1989).

The objective of this study is to evaluate the possibility of DAT mass application in
a rural health setting in Trisha! Thana in Mymensingh district, a known endemic area for
VL in Bangladesh. The study includes also took the efficacy of local antigen production
at the Central Laboratory in Dhaka and evaluate homologous and authoctonous L.
donovani isolates for reactivity in DAT.

In view of the variable responsiveness of Leishman donovani to pentavalent,
antimonials as evident from different percentages of primary unresponsive cases
(WHO 1984) one may presume differences in enzymatic profile, antigenic pattern or
other molecular aspects in different isolates. Characterizifion by isoenzyme
electrophoresis may indicate the similarity or disimilarity among different isolated
strains from PKDL.

There has been a number of changes in the treatment schedule of Kala-azar in this
part of the world. Recent work suggests that a prolonged period is not only
unnecessary but may also increase the likelihood of induced drug resistance. It has

also been shown that higher doses are well tolerated, (Thakur et al 1984). The latest
trial on the dosage schedule of Sodium Stibogluconate, (Thakur et al 19BB) also
suggested a schedule of 20 mg/kg,~day for at least 40 days. The requirement for
prolonged daily parenteral therapy imposes a severe burden on the health care
facilities of the developing countries and may also increase the dropout rate. A trial
may be given with higher doses of Sodium Stibogluconate for shorter penod in
devided doses if one can rule out the toxicity factor.

The present study is also disigned to define the extent of public health problem
due to kala-azar, characterize the Leishmania donovani isolates by using different
serological tests with the objective of identifying one having field level applicability nnci
effectiveness in early case detection the efficacy of a multidose short term regime ot
sodium stibogluconate therapy against the single dose newly recommended regime
(40 days) will also be compared. Attempts will also be rnade to find newer

antileishmanial agents.

Among the haematophagous insects phlebotomine sandflies occupy a posiiion
next to the mosquitoes in the transmission of arboviral and protozoan diseases to
humen. Sand lies transmits visceral leishmaniasis (Kala-azar), Cutaneous
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leishmaniasis, mucocutaneous leishmaniasis, papatasi fever (sandfly fever) etc to
humans(Sinton 1924; Kaul et al 1976; Ashford 1983; Pandya 1983b; Sevice 1986).
Sandflies may constitute a serious, but usually localized, biting nuisance. In previously
sensitised people their bites may result in severe and almost intolerable irritations, a
condition knovi™n in the Middle East as Tlarara"

Sand flies are a serious pest to humans in the Indo-Pak sub Continent, especially in
the Punjab and the north-west frontier Province. In hot weather they may cause much
greater annoyance than mosquitoes, making the nights unbearable as the ordinary
mosquito net does not provide any protection against them. Their bites produce
intolerable itching and cause much scratching that abrasions are formed which,
through secondary infection with pyogenic bacteria, give rise in many cases to chronic
sores resembling impetigo contagious; these sores have been the cause of much
invalidity and disability among troops operating on the Frontier during hot weather
(Sinton 1924).

In Bangladesh the sandfly (P. argentipps) is responsible for the transmission of
visceral leishmaniasis or Kala-az.”r. One of the means to fight the disease (Kalii-azar)
is to control its

vector, the sandflies. Thus it is necessary to know the habitat, seasonal prevalence,
host preference etc. of sandflies for preparing an effective control measure against
these insects. But such records are absent from Bangladesh.

Ahmed and Ahmed (1983) published a report on the basis of their entomological
investigation in June and August, 1981 in the village of Madia,Shahjadpur Thana in
Sirajganj district. Although their study provided some information about the species
composition of that particular area, DDT susceptibility of the Leishmania vector, etc.
but the study was conducted for only three months and in one village. Thus it was
incomplete and fragmentary.

Knowledge about the host-biting habits of haematophagous insets provide much
information about their role in transmission of a disease. So it is important to know the
preferred host of a particular sandfly species. In the present study an attempt was also
made to investigate this matter by using gel diffusion technique and Dot ELISA.
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11 PRESENT STATE OF KNOWLEDGE IN THE PROPOSED RESEARCH FIELD

The most important procedure currently in use for the diagnosis, treatment and epidemiological studies

of visceral leishmaniasis or kala-azar include:-

Clinical examination of patients for the presence of typical symptoms of the disease in combination with

haematological and biochemical alternation (Harith et al 1986).

Demonstration of L. donovani parasites in the aspirates of  visceral organs,bone-marrow or lymph

nodes by direct examination or propagation in appropriate culture media (Harithet al 19H7).
Detection of specific anti-leishmania donovan antibodies by serological methods of which the
immunofluorescence (IF) and Enzyme-1lini od Immunosorbent Assay (Fl ISA) are the most Important

(Harith etal 1988).

For epidemiological survey studies, the leishmania skin test and formolgel test, (Napier aldehyde test,

AT) are used, (Napier et al 1927).

Failure or refractory cases to antimony remains as the best  source of transmission, (Wijers, 1971,
Zijistra et al, 1991).

There is a strong correlation of the seasonal variation between vector density and VI. prevalence.
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12 JUSTIFICATION OF THE STUDY

In most areas endemic for VL clinical symptoms such as fever, hepatosplenomegaly, anaemia,
lymphadenopathy and general malaise are also encounterc'd with other disease, to mention; chronic
malaria, tertiary svphilis (gumma), ur.dulaat fever, pulmon'fy tuberculosis, Shcistosomiasis with
septicaemic salmonelosis, Chaga's disease and other bacterial and viral infections. Administration of

antimonial drugs, if based solely on clinical symptoms, might therefore, be h,i/ardous.

Demonstration of the parasite by aspiration techniques of organs requires skill and could be less safe in
rural hospitals. In the early stages of kiiia—azar, the parasite population could be so low as to allow
definite identification or successful multiplication in culturc media. 'n addition, some L. donovani
isolates are fastidious to culture and require special media ingredients. Specific d«*tection of anii-
leishmania donovani antibodies by the cu rent serological tests. IFAT and ELISA, is hampered by tiu:
marked cro-is-reactivities in sera of other infections particularly African trypanosomiasis, malaria,
typhoid fever, tuberculosis and autoimniuie disorders. The complex nature of the two techniques
requires purchasing of expensive reagents rendering their performance in developing countries not
feasible. Their utility under field circumstances for diagnosis of kala- azar, epidemiological studies is
extremely difficult or rather impossible.

Further improvements are required to render the potentiality simple metho<is as the leishmanin SKin
test and the aldehyde test (AT) specific for |-.ala-azar.

In view of the vciriable responsiveness of leishmania donovani to pentavalesU, antimonials as evMent for
different percent.",ges of primary unresponsiveness cases, one may presume difference in -enzymic

profile, antigenic pattern or other molecular aspccts in different iso'.ites.

There has been a number of ciiange;, in me treatment schedule of kala-d/.or in this p.iii uf ilit'" world,
Recent work suggested that a prolonged period is not only unnecessary but may also increase the
likelihood of induced drug resistance. It has also been shown that highe™doses are well tolerated,
Thakur et al 1986 suggested a schedule of 20 mg/kg body weight for at least 40 days. The severe
burden on the health care facilities of the developing countries and may also increase the drop out.
Rees et al (1980) demonstrated that sodiurr. stibogluconate is rapidly eliminaud in the urine; 81.96% is
excreted within first 6-8 hours and the blood level fiHs tn .irnund nnr nerrent of the peak within 16
houTS. On the basis of this finding a multidose (10 ny—<g l)ody wfight thrice diily for 1C days) trt'atdieni
regime for African kala-azar was complet) d with no relapse after one year and with no sijjns and
symptoms of toxicity. This favours (K/8 hourly) short course multidose regime of sodium

stibogluconate tnal.

10.
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13 HYPOTHESIS

Indiscriminents use of antimonial drug to kala-azar cases increaiies unresponsivcness and test dosing may a™~o

contribute to unresponsiveness.

PKDL is known to be manifested due to Immunotogical factors first In clinically cured cases and even 5% of treated
cases will show PKDL in one year time (Napier 1947). Relapse and PKDL cases may be associated with an

inadequate course of treatment.

When the residual effect of aniimalarial insei.iicides (DDT) becomes finally exhausted, vector density wiii rise and

severe epidemics of kala-azar will follow.

Antibody titer remains high for a long period ev'. t after tro.itment of kala-azar patients.

Kala-azar case diagnosis depending on the igrocment bctv/een DAT and microscopic diagnosis was cotnpleto up
to 90% or more. In sera where the kala-azar transmission was low and persistent throughout the year, moreover,

in the sub-clinical cases and in early cases, the detection of parasite (LD body) by classical microscopic

examination might not be enough to give the actual situation (Harith et al )

Aldehyde test (Napier 1927) which is bein™v.'idcly used for diagnosis of kala-azar becomes positive 2-< months
after the onset of the disease. Compliment Fixation Test (CFT) (Sen Gupta et al 1969, Ridux et al 19f-.;, Passive

Haemagglutlnation Test (IHA), (Casio et al 1963) can not fulfill the easier, economical, reliable, criterion for early

diagnosis of kala-azar.

11.
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1.4 OBJECTIVES

141 To evaluate the applicability of DAT at clinical centres and to assess the
kala—azar transmission by a mass screening programme involving 50.00
inhabitants.

1.4.2 To evaluate the reliability of DAT for detection of early kala- azar cases as
a result of recent improvements introduced to the test system.

1.4.3 To compare prognostic study using the DAT a follow-up tool on

patients treated at the early phases of kala-azar and others who received
chemollierapy aftti demonslraiion of the parasite. To study the
probability of post kala-azar dermal leishmaniasis (PKDL) development in
both patient groups.

1.4.4 Application of DAT cri PKDL patient. L.donovani isolates from VI. and
PKDL will be compared for antigenic reactivities in the DAT to determine
their serological relation.

145 To evaluate the recent simplifications introduced to the DAT by
performing the test on whole blood samples collected by finger prick and
adaptation of simple dispensing systems instead of volumetric pipettes.

1.4.6 To determine the optimum dose and treatment schedule of Sodium
Antimony Gluconate (SAG). To find out the antimony refractory cases and
to tteat them with an alternate regime of treatment.

1.4.7 To find out the association of chemotherapy of kala-azar at primary health
centres for treatment and evaluation with seroepidemiological
surveillance in Bangladesh.

1.4.8 To evaluate the comparison of DAT with other sero-techniques (ELISA,
IFAT, IHA) for diagnosis of Kala-azar at the field level.

1.4.9 To find out the relation of vector with VL (Kala-azar) & effect of DDT on its control

in cohort study.

12.
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20 Review of Literature

21 HISTORICAL REVIEW OF KALA-AZAR

History and present status of kala-azar in Bangladesh and other parts of the Indian sub-
continent.

History: The cutaneous form was known by the INCAS, the Famous Middle
Eastern Physician (Avicenna Died-1037) "Oriental sore" in Syria was first discovered by
RUSSEL in 1756. Kala-azar was known in the Wpstem iiteralurf* dated from 1869. The
parasites were simultaneously discovered by Leishman and Donovan in 1903. Ross
gave the name Leishman to the parasite, Edmond Sergent, Etienne Sergent and Charles
Nicolle of the Pasteur Institute of Al'ier and Tunis contributed to our knowledge of the
epidemiology of leishmaniasisd 902-36). They demonstrated the dog to be the
reservoir of visceral leishmaniasis. Oriental sore epidemic occurred in Delhi in 1941.
Since the time of Aurangazeb it was called Aurangazebi Phora.

VISCERAL LEISHMANIASIS
Local name:
1 Jowr-Vikar 1824-25
2. Burdwan Fever 1866
3. Kala-dukh 1972
4. Kala-azar 1872
5. Sarkari bemari or Government disease 1875
6. Dum Dum fever 1903
History of Kala-azar in Indo-Bangladesh Sub-Continent
There was an outbreak of Jwor-vikar in Jessorein 1824-25 Characterised by relapse
fever, progressive emaciation and hepato-splenomegaly. The so called Jowr-Viker
first appeared in Mohammadpur under Jessore district.75,000 people died in that
region. Then the disease was spread ‘0 Nadia and 24 Pargona in i832, Hoogly district
in 1857 and Burdwan district in 1857, While thp dilseace appeared as an epidemic in
Burdwan district in 1860, the disease was called Burdwan fever. Surprisingly, the
disease disappeared in winter. But raiiy season brought with it greater villages and
become more general. The mortality was high at that time & the villagers called the
disease Jowr-Vikar Natunjawar. The disease was spread to Dhaka in 1862 by the
crew of a country boat who came from up country, through Dhnleshwari river.
Subsequently Dhaka was affected and the disease spread to the neighbouring villages.

13
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The mortality was so high that the dead were thrown into rivers. It was estinnated that
the disease spread to Bengal in 1875, from Garo }'ills, whirh was caused by the
direct extension of the disease from the Rangpur out break 1872. While opened the
trunk roads along the Brahmaputra river. 95 percent of people of Assam died on
Sarkari bimari as the disease was known to be Sarkeri bimari. Dr. Dodds Price
detected so many Kala-azar cases among coolies in the tea-g.”rden but he could not
established the cause of kala-azar and compared with malaria. Subsequently kala-azar
was also detected in other parts of India only Madras and the United province. Dr.
Gile assumed the disease might be due to hookworm infestation but Dr. Dobson
the Civil Surgeon of Assam™ concluded that the black fever of Assam was only a
pernicious form of malaria cachexici. However, the name Kala-azar, meaning black
fever, came from the Caro Hills in Indo-3angladesh border area, referring to the
appearance of the victims (Lewis 1978). Kala-azar has long been known to be endemic
in the north-eastern part of the Indo-Pak-Bangladesh sub-continent.

Kala-azar epidemics, before its resurgente, in this sub- continent can be
summarised as follows:-
* 1854-1873: Burdwan and Dinajpur districts. West Bengal, India, Dinajpur and

Rangpur districts, Bangladesh.
* 1882: Garo-Hills, Meghalaya, India.
* 1891-1901, Nowgaon district, Assam, India.
* 1917-1929: Entire Brahmaputra valley, Assam, India (Dhanda et al 1983).

In this subcontinent only two forms of leishmaniasis, namely Cutaneous
Leishmaniasis (CL) and Visceral Leishmaniasis (VL) or Kala-azar are endemic. CL is
restricted to the north-western part of India; VL is widespread in Eastern India.

Kala-azar was thought to have been eradicated from Bangladesh as a collateral
effect of the malaria eradication programme on the sandfly vector. In India also, the
disease had essentially disappeared in the 19&05. Now kaia-azar has been reported
to have appeared in epidemic form in different parts of India following suspension of
spraying for malaria control. Evidently cessation of spraying for malaria eradication in
Bangladesh has also resulted in a res. rgence of kala-azar. Rahman and Islam (1983)
expressed the danger that visceral oi oost kala-azar Dermal Leishmaniasis (PKDL) had
reached or soon may reach a le\el which could provide a reservoir oi a sufficient
magnitude to spark a major epidemic in this country. Hossain and Rashid (1987)
reported a few cases of kala-azar from the suburbs of Dhaka city.

14
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2.2 CONTRIBUTION OF BRAHMMACHARI AND OTHERS ON DIAGNOSIS

Rogers and G.C. Chatterjee cultivated the parasite LD Body in artificial culture
media in 1904. Christophers, R.Row, Shortt, Mackie, Knowles demonstrated the
morphology, cultural characters and other protozoological features of this parasite,
Das Gupta, JC Roy and others wrote about the pathology in 1904. Rogers Muir, UN
Brahmachari, Napier, and others clarified the more clinical picture of kala-a/ar. Dermal
Leishmaniod was first discovered by UN Brahmachari a peculiar cutan<30us sequt=ll to
kala-azar in 1922. Now known as post kala-azar Dermal Leishmaniasis (PKDL) was
further studied by Short and Brahmachari, Acton and Napeir, Knowles, Das Gupta,
Smith of Calcutta School of Tropical Medicine. The Globulin precipitation test was first
described by UN Brahmachari in 1917 but it was not shown to be specific. Napier, in
1921 found in his observations in Kala-azar patients blood serum gave jellification
while it was treated with formalines. Chopra and Gupta (1927), introduced the
antimony test (Chopra),subsequently Napier standerdized the technique.
Complement fixation test (CFT) in 1936 was known to be familiar with Witebsky
Klienotein and Kuhn (WKK) antigen in Leishmaniasis. Spleen puncture syringe,
sternum puncture needle for sternal biopsy in suspected kala-azar patients was
introduced by Napier.

2.3 HISTORY OF TREATMENT: The disease first treated with quinine but was to be in
effective, local irritation was found over enlarged spleen it was also useless. Alkalies
were used as alkan is diminished in Kala- azar patient, but it had no value also. ?odi-bi-
carbonate at strength of 2% IA/ was used by Rogers. Injection of methylene blue or
liquor aresenicalis or other preparations of arsenic slaverson proved no value. Vinna
was the first to use antimony in te; form of tartar emetic in th'": treatrne/it of dermal
leishmaniasis of South .America with great value which was first advised by Manson for
use of antimony. Kala-azar treatment with antimony established in 1918 in Assam. L.E.
Napier and UN 3rahmachari, introd iced a new and less toxic pentavalent antimony
preparation in 1920. Still, it has a value L.N.Brahmachari, 1922, prepared urea
Stibamine i.e. Urea and Para-aminophenyl-stibinic acid. It was found very satisfactory
and world wide asr=isted by Short and by Napier.

2.4 IITF.RATURE REVIEW OF IMMUNO-SEROLOGY: Srivastava et al | >80,
evaluated different culture media for isolation of LD body from Bone-marrow of
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suspected kala-azar patients and their efficacy was also evaluated by them. The media
and culture LD/body used upto as follows:-

Modified Tobies medium, 10% defrinated rabit blood was added to the solid
phase. The liquid phase constituted of two milliliter each of Lock's overlay on TC 199
overlay. Semi solid agar to which defibrinated rabit blood was added in noncuration of
10% and 15%. Senrtisolid agar in which 15% bovine calf serum (certain lab) was used
Instead of rabit blood. All the media were adjusted to PH 7.4 Penicillin 300 IU and
streptomycin was mg per milliliter were added. Inoculated media was dispensed In 14
ml quantities in 403 Maccartney bottles. The inoculated media were incubated at
22®C + 1°C and the cultures were observed; the semisolid blood agar gave a high
isolation rate 85% and the growlh of promastigotes was detected earlier as compared
to the other two media. On the other hand, growth of promastigote were observed up
to 38% respectively with Lock's overlay and TC 199 whereas, semisolid agar with
bovine calf serum gave a low recovery (33%).

Srivastava Lakshmi and Kumar Anil, 1983 estimated the immunoglobulin levels
(IgG, IgM & IgA) of Kala-azar patients and they observed that IgG levels were raised in
85 percent of cases and 64 percent of treated individuals. Whereas the IgM levels
were increased in only half 49.8 percent of cases and 35.4 percent of treated cases;
IgA levels were within the normal limits in all the three groups, high IgG, IgM ELISA
antibodies were observed in the diagnosed group (J.Com.Dis. 1980, 12(4); PP 188~
191).

Srivastava et al 1984, conducted a comparison study of ELISA and indirect
immuno-electrophorescence in sero-epidemiology of Kala-azar,they observed that
ELISA was more sensitive than IFAT although IFAT was more specific and a good
correlation was found between the two techniques. 327 sera samples belonging to
different groups were tested for leishmania antibodies, out of 67 early cases of kala-
azar, 45 were positive by ELISA and 22 by IFAT, while of 98 patients who had been
treated successfully, 62 were positive by ELISA was found to be 85.1 and 81.8 percent
respectively, whereas that sensitivit) and specificity of ELISA of IFAT, 61.7 and 97.0
percent respectively. Srivastava et rt 1984, in another study observed sero- diagnosis
for kala-azar using Counter Immuno='Electrophoresis (CIE). Out of 111 sera from kala-
azar cases 103 (92.7%) showed precipitin bands, 100% positivity in cases where LD
bodies were demonstrable. However sera from kala-azar and healthy controls from
epidemic (North Bihar) and non-endemic (Delhi) areas were examined by CIEP for
leishmaniasis antibodies. In their opinion that the counter immuno-electrophoresis(CIE)
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was shown to be a useful technique for detection of antibodies as it is easy to perform
and nnuch less time consuming.

Andrate et al (1987) undertook a small study to evaluate the reliability of Direct
Agglutination Test (DAT) in the diagnosis of VL in Brazil, They observed 265 Brazilian
human sera tested DAT using trypsinated |.donovani donovani antigen. Out of 265
sera 14 from kala-azar cases 10 with parasitological proven 4 with IFAT positivity
results other samples were from patients with Chaga's disease (73). Schistosomiasis
(5), Filariasis (18), Malaria (59), Mucocutaneous leishmaniasis (2), Hanseniasis (4), and
from apparently healthy Brazilian donors (90). The titres found in this study with
Brazilian Chaga's sera remarkably lower than those reported with African
trypanosomiasis using the same antigen. The titres of the kala-azar sera were 51,200.
No cross- reaction were observed with Chagasic patients sera (all below 1/400). In his
opinion that the Direct Agglutination Test (Harith et al....) can be of diagnostic value for
American VL even in areas where Chaga's disease co-exists. As there is no such
disease prevalencp in Bangladesh, India, Nepal it can be employed for diagnosis of VL.

Amin et al (1985) conducted a study "ELISA" using intact promastigoles for
immunodiagnosis of kala-azar. In their study they observed that using intact
promastigotes,as antigen in comparison to sonicated promastigote antigen, the ELISA
was able to detect specific antibodies in sera of kala-azar patient at a very high serum
dilution. In this study they used 16 sera from healthy Dutch donors as negative
controls, 25 sera of clinically and parasitologically confirmed kala-azar patient sera and
102 sera from other diseases. They observed that there was little difference in
antibody binding to 5x10”™ or to 10™ promastigotes per well but that after that the
reaction decreased and 105 was not sufficient to detect low titres of antibody in
patients serum. They observed lliat not only did the promastigote antigen give a
consistently higher reading at the low serum diluents but also that the binding of
antibody decreased less rapidly upon further dilution then with the sonicated antigen.
They also observed the stability of die antigen because it is used for the screening
progress. This antigen is stable for uo to 45 days at room temperature or -20&§ 4°C.
Regarding cross reaction they also observed that the toxoplasmosis and malaria
leprosy and tuberculosis sera were negative even at low serum dilutions.
Trypanosomiasis and schistosomiasis r.era were positive at a low serum dilutions but
most of the cross reaction could be diluted out if sera were diluted beyond 1/3000
while kala-azar seta were still largely positive. So to avoid cross-reactions in ELISA it' is
necessary to dilute the sera extensively. In their opinion using the intact promastigotes
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in an ELISA to detect Anti-leishmania antibodies can be as good as or better than the
soluble antigens and it is very much helpful in early diagnosis.

Harith et al (1986) in his study of "a sample and economical direct agglutination
test fur sero-diagnosis and sero- epidemiological studies of visceral leishmaniasis and
observed that sera of 280 inhabitants of endemic area of Baringo, Kenya when treated
cases were included the test showec a sensitivity of 100% and specificity of 99.3%. All
recent kala-azar cases showed titr.'s of 51,200 and higher, while in patients treated 4
to 14 months earlier, litres from 1:3200 to 1:51,200. All healthy European controls
and those with disease unrelated to kala-a;{ar had titres below 1:400 as did healthy
Kenian and Kenyan patients with monsonian schistosomiasis. The results of
brucellosis and malaria were 1:100 and 1:400 respectively. The predictive values of
the negative and positive test in this population were 100% and 71.4% respectively. A
titre of 1:3200 or greater in an area considered to be free of African trypanosoniasis is
highly predictive of VL (recent and past). Harith claimed in his study that it was
possible to distinguish active trypanosomiasis and kala-azar which could not be
separated by ELISA (Voller et al, 1975).

Carolina et al 1986, evaluated the Dot ELISA for mucocutaneous leishmaniasis and
comparison with Microplate Enzyme Immune assay. The two assays were used to test
113 serum specimens from the normal individuals and patients with deep mycosis,
toxoplasmosis, mucocutaneous leishmaniasis, visceral leishmaniasis, Chagas disease,
malaria and schistosomiasis both tests exhibited cross-reactivity when testing
specimens from cases of visceral leishmaniasis and Chagas disease. In their
observations there were no significant differences in sensitivity between the Dot ELISA
and the IgG ELISA. Due to high sensitivity and specificity. Dot ELISA should bo given
atrial in the field during sero-epidemiological surveys. They also observed lhat all
mucocutaneous leishmaniasis patients and five deep mycosis patients had positive
Montonegro tests in the skin. Howe.er,these five samples yielded negative results by
ELISA, one of these specimens had a titre of 80, whereas the other four had titres of
20. Among the 28 mucocutaneous leishmaniasis sera only 2 were judged negative by
the Dot ELISA. The authors claim that the advantages of Dot ELISA as due to their
minimum amount of the antigen, antibody conjugate, and the chromogen solution
required The method minimises the time as required at 3.5 hrs and it doe> not
require spectrophotometric readings which are needed in conical plates or cuvette
ELISA technique.
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Khan and Desowitz, 1985 conducted a short study as a comparison of counter
immuno-electrophoresis and indirect haemagglLitination test (IHA) tor the
immunological investigation of kala-azar in Bangladesh, In their observation CIE was
positive for all parasitologically confirmed cases whereas the iHA positlvity was only
60%. The T. bruccei antigen was equally as good, if not better, than the L.donovani
antigen for CIE. The CIE test was negative for all of 34 apparently healthy villagers but
for the same group of individuals, 10(29%) were low titre IHA positive. Their finding
suggest that CIE is the more reliable diagnostic test. The authors tested only with a
small number of patients so conclusive results can not be given, but 10 of the 34
(29%) of the normal sera were positive at titres of 1:64 to 1:128.

The most conclusive evidence in diagnosis of a kala-azar is the demonstration of
the parasite from bone marrow aspiinte or spleen puncture material. The bone marrow
aspirate examination may give negf.live results when the parasite is scanty where as in
spleen puncture it gives positive results but it may lead to bleeding from the soft
spleen.

In kala-azar, a sharp rise in gumrTta-globulin is found which is mostly nonsf)ecific. A
number of test eg Aldehyde test, Antimony test etc. are positive in kala-a/.ar due to the
excess of the non specific gumma-globulin. Specific antibody is also produced in kala-
azar and antibodies are found in 1gC and IgM compartment (Turk JK and Brvceson,
1971).

The first of the diagnostic serum tests, a globulin precipitation test was described
by UN Brahmachari in 1917 and spackman observed in 1922. The opacity of kala-azar
patient's sera if diluted formation is added. This test prov/pd of value in to north China
but in Bengal where there was so much malaria this test did not prove to be very
specific. It was further studied and utilized for the diagnosis of kala-azar by Napier in
1921,1922,1923 and Published. Fax and Mackie (1921) independently also reported
a similar series of tests and noted that in kala- azar, the blood seiurn when treated with
formalin gave a peculiar reaction. This became the basis of Napier's aldehyde test for
kala azar. This tei.1 has proved to be of great value in the diagnosis of chronic kala-azar.
In 1927 Chopra, JC Gupta and David first described the antimony test. Subsequently,
Napier standardized the technique ol this test too. This test is of value in the diagnosis
of the cases of kala-azar with small splenic enlargement and of duration of over two
months. Chruick Shant et al 1975 obi™erved that the aldehyde test (AT) has been found
unreliable in the diagnosis of kala-azar in many countries and cross-reaction was also
observed v'ith chronic malaria, tuberculosis of Enteric fever, but in Indian sub- continent

19



Dhaka University Institutional Repository

the test is commonly used as a diagnostic test for kala-azar, Rahman and Islam et al
1979 also observed that aldehyde test becomes positive 3 months after the onset of
the disease. The test is very simple, economical and can be performed in rural areas to
diagnose the late cases, when AT gives almost 100% positive result, but the test has
least value for mass screening for early detectior: of !<ala azar.

Complement Fixation Test(CFT): South American workers were pioneers to use this
test for detection of kala-azar. A South American worker first noticed that a positive
complement fixation test reaction was obtained with the Witebsky, Kingensteien and
Kuhn (WKK) antigen in leishmaniasis. This finding was confirmed by Croval, lowe and
their associates for Indian kala-azar. In 1939 Greval, Sengupta and Napeir developed a
technique of complement fixation test of high degree of specificity and sensitiveness
for kala-azar using the WKK antigen. Dharmendra showed that similar antigen could
be prepared from various acid-fast saprophytic bacilli and this gave a positive reaction
with kala-azar serum. The test was further worked out by Sengupta, (1944) and a
modified technique was described by him next year (Sengupta, 1945), This test has
proved to be of great value in the diagnosis of kala-azar and positive indication of kala-
azar could be usually obtained as early as the third week of illness.

Dharmendra et al in 194G cited from Monsur, (19S0) isolated an aniigen from
Kedrowsky's bacilli (saprophytic acid-fast bacilli), using the same method as used for
the preparation of WKK antigen. Both the antigens gave satisfactory results for routine
diagnosis of kala-azar. The antigen prepared in this way is believed to be the alcohol-
insoluble, pyridine-soluble and acetone-insoluble fraction of Kedrowsky's bacilli. In
1956, Monsur isolated an antigen from the same organism by simple alcoholic extract
of the organism (less drastic prorpdi:re than the former) and the antigen was found as
good as that isolated by Dharmendra et al in 1946. The alcoholic extrac:t was further
purified by acetone by Monsur fnd Khaleque (1957). They found this antigen
(extracted from Kedrowsky's bacilli) 10 times more potent than WKK antigen.
Rahman (1975) compared different saprophytic acid-fast bacilli as antigen for CFT for
kala-azar and found the antigen extracted from Mycobacterium phlei as slightly more
potent than the antigen prepared from Keydrowsky's bacilli, using the method
described by Monsur and Khaleque (1957).

Graval et al (1939) found CFT to be fairly adequate for the diagnosis of visceral
leishmaniasis. They found the test 100% sensitive. But the test gave a few false
positive results with tuberculosis and leprosy cases. Dharmendra and Bose M941)
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comfDared the results of CFT using six different acid-fast bacilli as antigen. In their
study, all seven sera of kala-azar cases fixed complement completely in 1:100 dilution
of sera with all the six antigens. All the non-kala-azar febrile cases (except leprosy)
gave negative result at 1:25 dilution of sera. In cases of 19 lepromatous leprosy cases,
siX to nine sera gave positive

results with CFT in 1:100 dilullcn of sera, usir.g six diffcieiiL antigens. Out of 4> cases
of neural leprosy, there were 80% (with Lieras bacillus) to 24.4% (with Mycobacterium
tuberculosis) false positive results. Hommel et al (1978) found CFT easy to
perform but unsuitable for large-f,cale ef)idemiological studies. The test become
positive after 3 weeks of the onset of the disease (Chattarjee, 1932). But the
sensitivity of the test varies with tlie .source and method of extraction of antigen , the
result of CFT also varies with diffprent batches of the antigen (Aikat et al 1979).
Rahman and Islam (1983) found the test 98.3% sensitive and 91.2% specific. Using
homologous parasite antigen for CFT for kala-azar, Hockmeyer et al (1984) found the
test almost 100% specific and 88% sensitive.

INDIRECT FLUORTfiISCENT ANTIBODYTEST(IFAT)' Immunofluorescence is an
advanced technique of histochemistry or cytochemistry, which detects or localizes an
antigen in a tissue or cell by specific antibody tagged with a fluorescent compound and
is detected by fluorometric measurement (Stites et al 1987). Reniner (1930) and
Heidelberger et al (1933) (cited from Kawamura, 1977) used the technique with azo
dyes as tracer substance but could not achieve general use due to its low sensitivity.
Coon et al (1941) succeeded for the first time to wuse fluo.escence as a tracer
substance and tagged it with antibody to detect a soluble Pneumococcal
polysaccharide antigen in tissue sections of mice infected with Pneumococcus. In
1950, they used fluorescence isocyanate (FIC) to labpi glnhiilin antibody, |ater on Rigg
et al (1958) (cited from Kawamura, 1977) introduced a niore stable compound,
fluorescence isosthiocyanate (FITC) which can be easily conjugated to globulin
(Goldstein et al 1961; cited from Kawamura et al 1977).

The tiuorescent antibody technicjue his been proved u5>efu in determining
antibody levels in malaria, Trypanosomiasis and Toxoplasmosis. It has also been used
to demonstrate antigenic variations between races of Entamoeba histolytica and
between various groups of malaria patients (Bray and Lainson, 1965).
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Ingram et al (1961) and Voller (1962) used fluorescent antibody technique for
measuring antibody to malaria. Using the technique, Voller and Bray in 1962 measured
malarial antibody levels of a population in an endemic zoive. Introduction of the
technique in the study of infection due to flagellates was not until 1958, when
McEntegart et al (cited from Shaw and Voller, 1964) differentiated Trichomonas foetus
and Trichomonas vaginalis by fiuorescent-labeled antisera. Fife et al (1959) used
fluorescent antibody technique for serodiagnosis of Trypanosoma cruzi infections.
Voller (1963) stained both the culture forms and blood forms of Trypanosoma cruzi by
means of specific labeled antisera, 'n this experiment and in those of Shaw and Vollet
(1963) in which the indirect technique was used, cross-reactions were noted with
other trypanosomes and leishmasiias. Shaw and Voller (1964) studied the indirect
fluorescent antibody technique with sera of a variety of infectioLis diseases using
leishmanial and trypanosomal antigens and found that a grouf) rather than a species
specific antibody was demonstrated since antigen of T. cruzi and L. infantum
fluoresced with kala-azar serum. It was concluded that the test is worthy of further
consideration in the diagnosis and study of visceral leishmaniasis, except in regions
where both trypanosomiasis and leishmaniasis are endemic. Duxbury and Sadun
(1964) also proved the usefulness of the fluorescent antibody technique in the
diagnosis of visceral leishmaniasis.

Shaw and Voller (1964) worked with leishmanial dnJ trypanosoma! antigens for
fluorescent antil;>ody test. Leishmania infantum grown in NNN medium was used as
slide antigen. Both promastigotes and amastigotes (Indian strain) of L.donovani,
Trypanosoma cruzi and L.braziliensis were used as antigens. The fluorescence
intensity of the parasites were estimated and the serum dilutiopiS at which they were
just detectable was recorded as the endpoint. There was a certain degree of
nonspecific staining when sera were used undiluted. The serum of kala-azar cases
gave a strongly positive reaction with the amastigotes and promastigotes of L.donovani,
L. braziliensis and with T. cruzi. S(i;a of htjalthy Europeans and those with malaria,
syphilis and Cutaneous leishmaniasis gave a negative result. In the positive tests, the
specific fluorescence was particularly located in the kinetof)last and around the edge of
the organisms. There were a number of fluorescent areas within the cytoplasm but
there was an absence of nuclear staining but the edge of this organelle appeared to
stain. So, the test was considered ai a group specific test, not species-specific and
worthy of diagnosis of visceral leishmaniasis.
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Bray and Lainson (1965) worked with 10 strains of leishmania to determine if there
is any antigenic variation among the species of leishmania, which might be detectable
by serial dilutions of antibody. Sera of rabbits artificially immunized by promastigotes
of 10 strains of leishmania and human sera from patients infected with Mediterranean
infantile kala azar, South American kala-azar, South and Central American
Mucocutaneous and Cutaneous ‘eishmaniasis tested against all the antigens. All
the sera stained and all the antigen preparations at ncore or less the same iitensity
indicating a group-specific antigen antibody reaction. So no differentiation of strains
was possibly by serial dilution of Jie test sera. Rezai el al in Iran (1977) used iniaci
promastigotes of L. donovani as an antigen for IFAT to determine the diagnostic value
of the test in kala-azar. They found the test 100% sensitive and specific and the
diagnostic titre of IFAT (for kala-azar) was found to be 64 or above.

Behforouz et al (1976) found that by indirect fluorescent antibody test (IFAT),
antibody can be detected as early as 12 days after infection as found in experimentally
infected guinea pigs. They also found that sera of kala-azar cases reacted equally well
with antigen:; prepared from L, donovani, L. tropica and L. enriettii. Usin™ intact
promastigotes of L. infantum, Edrission et al (1981) in Iran found the test (IFAT) highly
sensitive, quite specific and more convenient in comparison to parasitological
diagnosis of clinically suspected cases of kala- azar, in which parasite could not always
be detected by routine purasitological examination. Enzyme-linked
immunosorbent assay (ELISA) was first used by Voller et al in 1974 and 1975 for the
serodiagnosis of malaria. Using the microplate method and antigen prepared from
Plasmodium falciparum. Voller et al (1976) identified areas of (nalaria transmission
and was able to evaluate malaria control operations.

Huldt et al (1975) and Schinski et al (1976) n?eH the indirect E1.ISA for the
detection of antibody in schistosomiasis. McLaren et al (1978) used ELISA test with
microplate method for extensive fie d study of schistosomiasis and found the test very
satisfactory. Indirect ELISA was usee' in chagas disease by Voller et al (1975) and in
sleeping sickness by Ruitenberg et al (1977). An international comparison of all the
serological tests for African trypanosinasis showed ELISA to be as good or better than
any other methods (WHO Bulletin, 1976).

Voller et al (1977) used ELISA test for the detection of antibodies in chagas

disease, sleeping sickness, malaria, schistosomiasis and invasive amoebiasis and
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found satisfactory results. VoMer et al in 1976 used ELISA for the serodiagnosis of
leishmaniasis. Hommel et al in 1978 used ELISA technique for the serodiagnosis of
visceral leishmaniasis and found the test 97% (35 out of 36 proven VI cases) sensitive
and 99.45% (out of 22 sick control cases, 21 were negat/ve by ELISA) specific.
Subsequently, Edrission and Drabian (1979) and Anthony et al (1980) used the test for
the serodiagnosis of Visceral and Cutaneous leishmaniasis. Edrission and Drabian
(1979) compared the results of ELISA and IFAT in the serodiagnosis of If;ishtnatiiasis in
Iran. The found ELISA a little more sensitive but some what less specific than [IFAT.
They considered ELISA as a good alternative test to IFAT, and described ELISA as a
more practical and economical tes( especially for mass screening of kala-azar in field
conditions. In both the tests (ELISA and IFAT) they found few nonspecific reaction with
sera of malaria and larvamigrans. They concluded that those reactions did not greatly
affect the validity of the tests in the serodiagnosis of kala-azar, because the leif~"hmania!
antibody levels in kala-azar patients were much higher, specially in IFAT, than the
nonspecific antibody levels.

Ho M, et al (1983) evaluated ELISA technique for the serodiagnosis of -.isceral
leishmaniasis and found the test 98.4% sensitive and 100% specific. Results of their
study indicate that the ELISA has an accuracy comparable to that of parasite
identification by splenic aspiration. Jahan and Diesfeld (1983) found ELISA as a 100%
sensitive and specific test for the serodiagnosis of kala-azar. In their study, sera from
nonendemic area showed no colour reaction but all the control sera from endemic
area showed coloured reaction at low titre and were considered negative in their
study. The differences observed between the control sera from endemic and
nonendemic areas stresses the need to establish the parameters of the test under
any given local epidemiological conditions before routine application of the test.
Mohammed et al (1985) used intact promastipotes as an antigen in the ELISA
technique for the serodiagnosis of visceral leishmaniasis and found that the use of
intact promastigotes in an ELISA to c<ltect anti-leishmanial antibodies can be as good
as, or better, than the soluble antigens more commonly used. The preparation of ELISA
plates with intact promastigotes is .iimple and reproducible, and the test is extremely
sensitive. Such as ELISA could be very helpful in epidemiology or for early diagnosis of
visceral leishmaniasis.
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Harith et al (1987) in Kenya compared the resuiis. of iFAT and 111Sa for the
serodiagnosis o: visceral leishmaniasis. Both the tests gave high rate of cross reactions
with sera of African
trypanosomiasis and chagas disease. And it was concluded that the tests are (IFAT and
ELISA) highly sensitive and specific for the diagnosis of kaia-azar in areas where
African trypanosomiasis and cha™as disease are not present.

2.5 REVIEW OF EPIDEMIOLOGICAL INVESTIGATION OF KALA-AZAR

East Bengal Malarial Control Demonstration Team July, 1952, carried out a survey
on the request of the Government for prevention and treatment of kala-azar patients.
Two medical officers and two assistants were deputed from the Government and
worked under the team. In the 14 preliminary kala-azar survey from 12 January 1950 to
31 July 1950, the team examined 6,108 children below 15 years of age in 82 villages
6035 houses were visited and 2,718 children were found with spleen enlargement
and out of these 510 children were found positive using the tesi for kala-azar, capillary
tube method the patients were treated with Urea-stibine. Very interesting observation
was observed by the team that 8.35% of these kala-azar affected children (in the DDT
prayed area, but while 16.9% of the children with enlarged spleen were positive for
kala-azar in the unsprayed area, 38% of the children with enlarge spleen gave positive
reaction for kala-azar in the area prayed with DDT in July 1949. This observatioi'.
indicates that DDT spraying produced a reduction in the ncmber of spleen-positives
due to malaria v/hich caused the percentage of spleen positive due to kala-azar to rise.

In the second survey during October 1950 to January 1951 and 3,052 samples
were examined and found negative for kala-azar among these population 899 were
living in the area prayed since 1949, and out of them only one (0.11%) gave positive
kala-azar test, but these boy was observed by the team that he was outside the DDT
sprayed area (May -June) 2,153 were living prayed for first time in May-June 1950 and
out of them 40 (1.85%) gave a kala-azar in the area that has been sprayed for the first
time in May-June but it has not cccurred in the area prayed since 1949. It was
observed that DDT spraying seems '.herefore, to have checked kala-azar transmission.

Dye C, 1992 until recently, almost all studies of leishmaniasis epidemiology were
qualitative and descriptive. But now that the natural history of many Leishmania
parasites is quite well known, there is growing interest in quantitative analysis. In this
paper luse mathematical models in conjunction with field data to try to answer a w'ider
range of questions than has previously been possible with descriptive techniques, and
to sharpen some of the outstanding questions for laboratory workers. This is done
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with re'ference to the persistence and resilience of canine leishnnaniasis, the
maintenance of virulence polymc”~rphisms in Leishnnania popiiiations and the possible
existence of cycles of human knin azar. In conchide by posing a set of problems under
three headings: diagnosis of infection (as distinct from disease), natural immunity to
Leishmania infection in the vertebrate host,and genetic variation in the parasite
population. Some solutions from the laboratory can be found in the companion paper
by Black well (1992).

Guan LR, 1991; Kala-azar, which was prevalent in the vast area of China that lies to
the north of the Yangtze River from the 1920s to the 1950s, is now effectively under
control as a result of strenuous intervention since the founding of the People's
Republic of China in 1949. Apart from 15-20 new cases that occur annually in the
Keshi plain, Xinjiang Autonomous Region, the achievements of control practiced in
other former endemic areas in the plains have been significant and consolid;jtec]. In
the mountainous areas in north-west China, where the vector, Phlebotomus chinensis,
is abundant and canine visceral leishmaniasis is common, there are still sporadic cases
of kala-azar. Also, in recent years, new infections have often occurred in the deserts of
Xinjiang and western Inner Mongolia, although the rer,ervoir of the infection has not
been identified. Corridor A; Kreutzer RD; Test RB; Boshell J; Palau MI; Caceres E
Duque S; Pelaez D; Rodriguez G; Nichols S; et al, 1990 Mar; A total of 340
Leishmaniasis strains, isolated from humans, animals and sand flies from various
regions of Colombia, were examined by isozyme electrophoresis. Seven different
Leishmania species were identified. Leishmania panamensis and L. braziliensis were
the most common, representing 53.8% and 30.3% of total respectively. Isolation rates
of tlie other species were as follows: L. chagasi, 9.4%; |. guyariensis, 2.6%;
L.amazonensis, 1.8%; L. mexicanii, 0.8%, and a new species requiring additional
study, 1.2%. Statistical analyses o" representative L. panamensis and L. braziliensis
isolates indicated that the populatio,”(f. of these 2 species are genetically very similar. L.
panamensis may have a continuous distribu'.ion in Colombia west of the easter Andes
Mountains and L. braziliensis may have a continuous distribution east of the western
Andes Mountains. Information is given on disease manifestations of the parasites in
human hosts and on isolation records from sand flies and animals.

Corridor A et al 1989; Epidemiologic studies were conducted during the period
1986-1988 in a small rural community in Colombia (EI Callejon) where visceral
leishmaniasis is highly endemic. In this community of 185 people, 14 cases oi infantile
visceral leishmaniasis were diagnosed in the 9 years 1981-1988. Leishmanin skin
testing of a sample of the hum.“n residents showed that prevalence of Leishmania
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chagasi infection increased with age; overall, 51.2% of the subjects had a positive
reaction. A canine surveillance program was instituted, using introduced sentinel dogs
as well as the indigenous dog population. Eleven of 16 sentinel dogs were infected
within 8 months of exposure; mean seroconversion time was 4.4 months. Eleven of
25 seronegative local dogs were also infected during the 26 month period; mean
seroconversion time was 8 months. Parasites identified by isozyme electrophoresis as
L. chagasi were recovered from 18 of 22 seropositive dogs. Collections of wild
animals using baited live traps yielded mainly the neotropical opossum, Didelphis
marsupials. Leishmania chagasi was recovered from 12 of 37(31.4%) opossums. Six of
681 female Lutzomyia longipalpis collected in the community has flagellates in their
guts; cultures from 4 were identifiid as L. chagasi. These data confirmed that active
parasite transmission occurred. The relatively high prevalence of L.chagasi infection
found among D. marsupials captured near human dwellings suggests that these
animals may be an important peridomestic reservoir.

Braga RR et al 1986; During epidemiological studies on an outbreak of visceral
leishmaniasis in Santarem, Para State, north Brazil, isolates of Leishmania from two
children, three dogs and six naturally infected specimens of the sandfly Lut”™.omyia
longipalpis were compared, biochemically, by starch-gel enzyme electrophoresis. They
have proved to be indistinguishable from each other and from a reference 'train of
Leishmania chagasi Ghana and Chagas, 1937 from a case of human visceral
leishmaniasis from Bahia State, north-east Brazil, on their enzyme profiles for ASAT,
ALAT, PCM, CPI, MDH and MPI. Lu. longipalpis is the principal, and possible the only
vector to man in the Amazon Region of Brazil.

Navin TR et al 1975; Between 1975 and 1983, 53 patients with parasitologically
proven visceral leishmaniasis (VL) and 16 patients with suspected VL were diagnosed
in Honduras. The patients ages ranged from 3 months to 10 years, but 95% were
younger than 3 years old. Since 1978, when 16 patients were reported, the yearly
incidence has declined, and in 191*2 only 4 patients were reported. We located and
interviewed the families of 57 of the 69 patients. At the onset of illness, all 57 patients
lived in rural areas, and 55 lived in southern Honduras. All the patients who were
discharged from the hospital alive wjre still living at the time of the inteiview. A case-
control study, using age-matched neighbors as controls, showed that patients were
significantly more likely to have lived in poorly constructed, wood stick houses. We
used an indirect immunofluorescence test to analyze blood samples for Leishmania
antibodies from 218 family membeis of patients, 170 family members of controls, and
156 children living on the island of fl Tigre, where 4 of the 5 most recently diagnosed
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patients lived. Although 15 specimens gave a positive reaction lo L. donovani antigen,
each gave a stronger reaction when tested against trypanosoma cruzi antigen,
suggesting that the reactions to I, donovani were false positives. A sero-surveyed of
279 dogs of cases and controls and from El Tigre showed that 24 had positive
reactions to L.donovani antigen, bu; only 4 (1.4%) had higher titres to L. donovr.ni than
to T. cruzi.

Wijers Dj: Kiilu G, 1984; The epidemiology of kala-azar was studied in East
Katangini, the area in Machakos Dif.trlct where the incidence of the disease had been
highest during the epidemic ye>s 1977-1979. A house-to-house survey showed that
19.3% of the homesteads had harboured kala-azar patients in the period 1977- 1980,
while 3.2% of the people had suffered from the disease. Significantly more males had
the disease than females and more children than adults, while the male patients came
mainly from poorer homesteads. Significantly more kala-azar occurred in homesteads
within 200 meters of a termite hill, while kala-azar seemed to occur particularly in
homesteads near dry river beds. During a period of one year, sandflies were c.njght in
a small focus of infection. They were still common in rock fissures, but were rare in
other resting sites such as termite hills and huts. Particularly, the man-biting
Phlebotomus martini was rare, as were other man-biting insects such as Anopheles
gambiae. Very recently the farmers had begun io giow cotton which was prayed
regularly with insecticides stored mostly in the farmers’ homes. As a result, the
number of new patients in 1980 fell to four, and the longer the people had stored
insecticides in their compounds, the lower was the recent kala-azar incidence in these
homesteads. Presumably the insecticide treatments Kkilled many sandflies and other
insects, while the storing of insecticides protected the people inside their huts,
although some patients probably became infected outside, probably near termite hills.
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2.7 Treatment of VL and PKDL: st kal:i-azar dermal leishmaniasis (PKDL) is
certainly a sequel to generalized infection with leishmania donovani as more than haf
of them have suffered from kala-azar about two years previously and have been given
antimony treatment (Bahr, 1982). In case of kala-azar, visceral cure is followed by
dermal resistance to new infection. After a variable period however, skin resistance is
lost and a resurgence of old infection leads to PKDL while viscera remains unaffected
(Sen gupta and Mukharjee, 1968). This viscerotropic character of L.D. body appears to
change into dermatotropism possibly due to altered immune status of the hosi (Haider
et al 1981). Manson and Bahar described this phenomenon as the result of the
immune response on the part of the host.

Simultaneous visceral and dermal lesions suggest the possibility of involvement by
multiple strains or an unusual immunological status of the patient (Heyneman, 1971),
PKDL is not fatal but carries its importance in public health as a carrier source.

Treatment of V.L. using sb 15nng/kg body weight BID for 30 days

Sodium stibogluconate was administered to nine patients at a dose of 15 mg
antimony/kg body weight twice daily for 30 days. No parasites was found in splenic
aspirate smears immediately after treatment, in any of these patients. No serious side
effect was observed. Sodium Stibogluconate at this dose seems to be an effective and
safe drug for the treatment of visc?ral leishmaniasis. High daily doses of sb™. might
also reduce the relapse rate (Cliunge et al 1986). A resurgence of the disease
including post kala-azar dermal leishmaniasis occurred, however, in several parts of
Bangladesh during the late 1970s. When large scale of DDT spraying ceased.

A study was carried out in Greater Pabna district in Bangladesh from 1987 to
December 1990, 5011 patients having a history or suspected history of kala-a?.ar were
under study. Sixty one were found to have cutaneous lesion suggestive of PKDL.
Chemotherapy with antimony gluconate cured all cases except one who respond to
pentamidine (Chowdhury et al 1990). A study was carried out in Thana Health
Complex of Fulbaria, Trishal and Bhaluka of Mymensingh district of Bangladesh. A total
number of 1273 kala-azar cases were treated with Sodium Antimony Gluconate
(SAG) with the regimen of 20 mg/kg/day not exceeding 850 mg/day for 20 days. Out ot
1273 cases 1187 (94.02%) showed immediate response. 44 (3.45%) showed delayed
response for which additional 10-20 injections were required for cure and 11 cases
did not response to SAG even with 40 injections. There we»e 45 cases of PKDI-,
which were cured with six courses of sodium Antimony gluconrjte with an interval of
10 days between 2 courses (Chosvdhury et al 1990),
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Visceral leishmaniasis (Kala-azar) if left untreated has a high mortality rate. In the
territory that corresponds to present Bangladesh, the disease was an important public
health problem during the pre-malaria eradication period in 1950s. But during 1960s ii
almost disappeared as a result of malaria control activities involving the wide spread
use of DDT residual spraying. Although several epidemic outbreaks of kala-azar
occurred in Bangladesh during premalaria eradication period, reliable information is
very rare. In 1947 kala-azar survey were carried out mainly in the then Province of
Asam, West Bengal and Bihar and East Bengal (Bangladesh). There were a few focus
endemic for kala-azar, (WHO Bull.87 & 89).

In 1950, from January to July in Iswarganj, Mymen”~ingh district 8.35% of children
below 15 years were positive for kala- azar by Aldehyde Test Average size of spleen
of kala-azar children were 2.4 on the Hacket Scale. Furthermore in 41% of the
families more than one person was infected with kala-azar (Gramiccia and Sacra,
1950). It is essential to note that in clinical response to chemotherapy in kaia azar
cases many show slow or no response and other relapse after ~herapy (Chowdhury et
a 1 9 8 8 )
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Amphotericin B: Amphotericin B has selective toxicity for leishmania as it probably
intercalates with the parasite episterol precursor of ergosterol in preference to hos*
cholesterol (Berman et al 1986). Amphotericin B in the doses commonly used for
fongal infection produces fever in 80% and anaemia in 7r=%. Temporary renal
impairment occurs in virtually al patients, which may become permanent in 15% if the
total dose in 75 mg/kg. Hypokalemia, hypomagnesemia, hypotension neurotoxicity and
cardiotoxicity also occur (Hoeprich, 1992) Large VL trial series published (Misra et al
1992) randomised 120 VL patients unresponsive to sb™ to receive either amphotericin
B 0.5 mg/kg/day for 14 day or pentamidine isthionate 4 mg/kg on alternate days over
40 days. This study is of great interest because a very low total dose of amphotericin
B (7 mg/kg) gave a high cure rate 98% with only minor toxicity. In comparison
pentamidine cured only 77% of cases. Drug delivery system Macrophages in the liver
and spleen remove particulate and vesicular drug carriers from the circulation. This can
be used as a way to target drugs passively for the treatment of the VL. In 1977 three
groups independently reported thai liposomal encapsulation of sb”™ increased to drug
efficacy in rodents in 300-700 fold. This is due to targeting of sb”™ to the infected cell
and its increased retention within infected tissue. Toxicity is found in Monkey. Many
other drugs and drug carrier have been studied in experimental VL.

In Kenya a study was designed to assess the effectiveness of parenteral
arninosidine alone or combined with sodium stibogluconate in VL compared to
treatment by stibogluconate alone. 53 patients were allocated to the 3 therapeutic:
regimes. At termination, clinical cures were achieved in all 53 patients with no
difference between treatment groups. Spleen aspirates revealed the best
parasitological results in patients receiving the combined treatment, with only 1370
failure (partial cures + relapses) as opposed to 21% failures with arninosidine alono
and 45% with stibogluconate alone. Treatment with arninosidine alone was the
cheapest and safest regimen (Chunge et al 1990).

Comparison of 3 doses regimen of sb™: A prospective randomized trial of three
dosage regimen of sodium stibogluconate (pentostam, welcome Foundation London)
to treat visceral leishmaniasis was conducted. Previously untreated patients were
randomized to receive 31 doses of sodium stibogluconate (IOmg sb/kg of body weight
per dose) administered once daily for 31 days (group A) every 12 hours. 15 days
(group B) or every 8 hours for 10 days (group C) of the 29 patients who completed
treatment, seven of 10 in group B and all of the patients in group A and C responded
to treatment and remained will for one year. One patient in group B cornplelely failed

to respond to treatment, and two others in group B initially responded to ueainient but
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relapsed six weeks after discharge. None of the treatment reginnen was toxic.
Parasites disappeared from splenic aspirates very quickly and Hb levels rose very
rapidly in patients receiving sodium stibogluconate every 8 hourly. Treatmci.t of
visceral leishmaniasis in Kenya with sodium stibogluconate at a dose of 10 mg shb/K,
every 8 hours for 10 days appeared to be a safe alternative to conventional treatment.

In Bihar, India, epidemic of kala-azar was in the highest peak in 1977 showing
incidence rate of 5-9 per thousand. A study was carried out in Vaishali district, Bihar,
India, in 750 parasitologically confirmed cases of kala-azar, Sodium stibogluconate,
used as a first line drug, was effective in 92.6% of cases by increasing the course of
antimonial therapy from 10 to 20 days the relapse rate was reduced to 0.5%. 86 cases
unresponsive to sodium stibogluconate were given Pentamidine which was effective in
93.5%, Side effect with sodium stibogluconate were minimal but were common and
serious with pentamidine. 20 case of PKDL were reviewed, 2 had no previous history
of kala-azar. The relapse rate was higher in PKDL than in kala-azar, Thakur, (1989).
In Khartum, Sudan from 1989 to ’990, six himrlrpH twenty three case.', were treat(;d
with sodium stibogluconate {Pentostam welcome Ui<) 10 ng/kg intravenous for 30
days. Later the treatment regimen was changed to 20 mg/kg for 15 d.iys (70 cases)
children received not less than 200 mg. At first the treatment was started gradually,
reaching full dose in 6 days, this tii’\e was abandoned as no side effect of antimony is
noted. The response to treatment was assessed clinicdlly. However,in (patients
suspected of primary unresponsiveness or partial responders and relapse cases were
given another course of antimony, 10 mg/kg for 30 days. Five patients with po.'t kala-
azar dermal leishmaniasis (PKDL) confirmed by biopsy were treated with 2x10 mg/kg
intravenously 30 days. Six hundred and twenty three records were reviewed.
Response to sb was rapid, fever subsided within 2 weeks with clinical improvement
there was no side effect.

Three patients were given second dose due to persistence of parasite in
lymphnode, bone marrow and spleen and for unsatisfactory improvement. Twenty
four relapse case were recorded treated with 10 mg/kg sb IA' for 30 days witlvin 2-11
months. Four patients relapsed after treatment with 2x10 mg/kg for 15 days with
interval of 1-4 month. (Zijistra et al 1990).

Trials are in progress with aminosidine 'Amnbisome’, in Indiii, In Africa, Brazil and
Europe with 'Amphocil’, with WR 6026 in Kenya. If successful anj if supplied by WHO
at a low cost then the next few years may see new drugs in use for VL at a cost not
greater than currcnt Sb" rcgirncn.
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In pre-antifrionial era the mortality rate; from kala-azar varied between 95 to 100
percent, (kala-a™ar commission, 1926, 1932). In one of the epidemics, 30 percent of
the population of Nowgaon district in Assam died from this disease, (Paters W, 1981).
Tartar emetic, a trivalent antimony compound first used by Viana in 1922 in South
American leishmaniasis was introduced in India by Mc-combic young, 1924. Better
tolerated analojjue sodium antimony tartarate. Even with this toxic drug to atiive cure,
a longer duration of treatment was suggested: for one to two months, (Ragers 1919).
Napiere, 1924, Suggested that treatment spleen reduced to the level of (he costal arch
or by at least 4 inches and if the temperature came to normal by the 7th injection, 30
injections should be given, in cares where temperature fell to normal before the 10th
injections, 35 injections should be normal after 16th injections, a total of 45 injections
Brahmachari, an organic pentavalent compound, combining paraminophenyl slibinii:
acid with sera. This drug alone saved 3, 25,000 of patients between 1933 and 1936 in
Assam only and the mortality rate from kala-azar was reduced to about 1070
(Brahmachari U.N.(1928). But controversy slaiitju icgarding the purity of this
compound and the manufacture ot the drug was discontinued, the newer pentavalent
antimonials, Sodium Stibogluconate (Kikuth and Schmid, 1937) ar'd maglumine
antimoniate (Durand and his associate in 1946) became the standard first time of
drugs for the treatment of leishmaniasis all over the world (Peters W.(1981).

Sengupta (1975) found that Sodium Stibogluconate was less effective drug
compared to urea stibamine and meg,lumine antimoniate. In his series of Patients, 13%
of patient relapsed and 4% were unresponsive 10 sodium stibogluconate when the
drug was given in the dosage of Img/kg for 10 days (Sengupta PC 1975). The
misconception about the difference in the efficacy of the two drugs was clarified by
Eastro, (Castro RM, 1980) who found equal efficacy in daily dosage, 510mg sb in
meglumine antimoniate and 600 mg sb in sodium stibogluconate in L. brasiliensis
infection. They are chemically similar and have similar toxicity and efficacy in VI. in
relation to their context of pentavalent antimony (Sbr), Meglumine antimoniate solution
contains about 8.5% Sbv (85mg/ml) where as sodium stibogluconate solutions contain
about 10% sbvdOOmg/ml).

DRUG ACTION BASES ON METABOLISM IN LEISHMANIA: Recently it has been
shown Ihat amastigotes as wel’ as the promastigotes poss™;.s a surface coattho
glycocalyx,which  contains a ratmber of glycoproteins. Various glycopeptide
exoinetabolites derived form surface coat form complexes witlm® the parasitophorous
vacuoles surrounding the parasites. This combination may provide a camouflage for
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the parasite, or neutralise the host enzymes purine and pyramidine metabolism.
Leishmanial promastigotes in culture require both folate and a pieridine for growth. The
different species of parasites utilize these pathways in different degree depending
upon their species, stage of life cycle and the availability for substrate.

The amasiigotes use little glucose as its main source of energy, but instead, use
proiine which in first transaminated. The promastigotes use glucose in its early
stationary phase of growth. Iron porphyrin is essential for the growth of leishmaniasis
promastigotes and various porphyrin antagonists have been used as growth
inhabitants. Evidences are scanty to pinpoint the action of sodium stibogluconate and
pentamidine on the glycolytic mechanism. Marr and Beams (1978) showed that
allopurinol inhibited several steps in purine metabolism in leishmania. It has also
been shown that both ethidium bromide and pentamidine fnhibit biosynthesis of
polyamine in promastigotes that are required for the completion of DNA and protein
synthesis. All the three major pathways of glucose metabolism with some variations
are utilised by different species of leishmania the anaerobic Embden-Meyerhol
pathway which terminates at pyruvate, the Krebs by tricarboxylic acid (TCA) cycle and
the pentose phosphate shunt. Recr.uly it has been shown that sodium stibogluconate
does influence anaerobic glycolysii, lanovy ]. (1977).

Lipid metabolism: The antibiotic amphotericin B probably interacts v/ith ergosterol
associated with phospholipids in the cell membrane of leishmania.

Acid-Vescicle function: Leishmania organisms are protected from macrophage
killing in the lysosome in part by their production of superoxide dismutase in contrast
to toxoplasma, legionella, and nocardia. Leishmania actually benefit from e acidic
environment of the lysosome, because their uptake of glucose and protein depends
on it. Based on this absorption Ribonovitch et al 1986, use methyl or benzyl easters of
leucine in vitro. First the easter is concentrated in the macrophages vescicle as a weak
base. Then it is hydrolysed producing additional free acid and osmotic stress.
Presumably, the drug kills the parasite by increasing the Ph of the macrophage
lysosome (which is normally acid), Mukkada et al (1985).

Tlie Present: The previous epidemic of kala-azar in Bihar (Indiii) ended in late 1950's
maiiily as an inciuentai result of DDT spraying under the National Malaria tradicalion
Programme, Anonymous,(1978). The present epidemic of kala-azar started in 1970's.
There were 100,000 cases in 1977 with 7% case fatalities, Wilcocks C. et al (1972).
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The standard treatment was a 6-10 days course of sodiunn stibogluconate. The course
was started was 1 ml IM or IV on alternate day and gradually increased. The rumour
spread that 30% of Patients were unresponsive; any relapse after a 10 dav course
was probably taken as unresponsive. A committee of Indian experts recommended
two courses of Sodium Stibogluconate with a break of 10 day in between. Starting with
smaller dosages gap between the course and alternate day therapy did not seem
logical. We therefore began giving the drug continuously for 20 days (Thakur CP 1984)
with the regimen of treatment the relapse rate was reduced to 0.5% and 91.4% of
patients were cured and only 86% of the patient did not respond. But it was realised
later that if the drug could have been continued for longer, even more patients would
have been cured.

In a randomised clinical trial, 62 out of 63 patients were cured with 20 days or mori'
of treatment compared two only 54 patients in 20 day regimen, 8 patients of the later
group relapsed. One patient in each did not responds to drug and were labelled as
cases of primary unresponsiveness defined by WHO. Both the non-responders were
cured with a course of 15 injectioris of Pentarriidine. Side effects were minimum and
patient tolerated even longer treatment (60 days) with Sodium stibogluconate, Thakur
CP el al 1984). this result compared favourably with kenyan reports, Anabwani CM et
al (1983). The better efficacy of even longer duration of treatment in Indian patients is
being assessed.

Dosages and Administration:

Adults were given 6 ml I.M. daily in buttocks and children below 8 were given 20
mg per kg body weight. In the last 10 years only one patients complained of allergic
type of reaction which improved with corticosteroids and the drug treatment was not
discontinued. Then were studied to rationalise the treatment on the body weight basis
and 6 regimens of treatment e.g. 10 mg/kg body weight for 20 and 40 days, 15 mg/kg
body weight for 20 and 40 days and 20 mg/kg body weight for 20 and 40 days. They
were studied in a randomise clinical treatment. 20 mg/kg body weight for 40 day
regimen gave the best result.

High dosage antimony regimen: An injection of either sodium stibogluconate or
meglumine antimoniate (sbv) is rapidly excreted in the urine, that blood sb levels
fall to less than 10 percent peak levels some eight hours after injection. There is a
slight accumulation of sb reflected in a small rise in pre-injection blood levels, Ress W
H et a (1980). In kenya it was found that patients unresponsive to ufual dosage of
antimony responded to 10 mg / kg bod/ weight 3 times a day for 10 days,
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Ress,P.H.,Kager PA (1980). With this regimen in 4 patients unresponsive to both
sodium stibogluconate and pentamidine. Three of four developed heart failjre and
died and one surviving patient did not respond. These patients showed nonspecific S-
T I clianges in ECG. There was no significant rise in serum enzyme (S.G.O.T .me!
L.D.H); kidney and liver function tests were within normal limits. It was felt that some
factor other than simple excretion of drug was responsible for the toxicity sodium
stibogluconate, Thakur.C.P. (1986).

Penatamedine: Peak blood concentration of pentamidine after doses of 4 mg/kg
are generally less than 1 mg but levels of 0.2 to 0.4 mg/kg body weight persists for at
least 24 hours. The drug is slowly excreted in the urine over several weeks. The two
salts of pentamidine- isethionate available as lomodine (Spacia) were used.
Pentamidine (May & Beaker) and dimethanosulphonate available as lomodine were
used. Pentamidine is available in pcwder form and lomodine in solution. Dosage was
4 g /kg body weight on alternate riay for 15 injection im or iv. In one of his series 68
out of 92 patients were cured (73.9 %). One patient did not respond and 2 patients
relapsed who were finally cured with same drugs. Side effects were G.I.T disturbance,
immediate hypoglycaemia, collapse, permanent diabetes and even death. Similar
results were reported by T.KJha... The diabetes in some cases was insulin dependent.

Allopurinol; It is given orally in the dosage of 21 mg/kg body weight. Experience in
Kenya and Inclia suggested that allopurinol was useful in a proportion of patie-'ts who
did not responded to antimony. But it was not found very effective.

Antitubercular drugs: Peterset al, 1981, showed the effectiveness of INH plus
rifampicin. it has been found effective against leishmania mexicana amastigotes in
culture, Guradia J. (1981) found there was no effect Ethambutol alone or in
combination with INH on patients with kala-azar.

Metronidazole; It was not effective in their series, of Pederson and Swaicks
(2979).

Unresponsiveness and relapses: llnresponsiveness of drugs are gu te common
among kala-azar patients. Some [atients did not respond to antimony from very
beginning. They were labelled as cases of primary unresponsiveness if did not
respond to a course of antimony given for 20 days. In the 70's, the percentage of
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unresponsive patients was high as the drug was given for a short duration of 10 days;
with the increasing duration of treatment with the sodium stibogluconate the
percentage of unresponsive patients  declined remarkably, Thakur et al (1986). They
suggested that a course of 40 injections in all relapsed and unresponsive patients
when they first come under observation. They have become unresponsive by taking
inadequate dosage for inadequate duration. If after 40 days of treatment, there is no
response , then either patient should be continued with antimony and allopurinol
should be added for another 40 days or pentamidine should be added to antimony,
they are getting better results with pentamidine and antimony combination.

Pentavalent antirnonials reniains the drug ur choice bui optimum duration of
triMiiiiunt with ihis drug is imporlant. The shorter course of Irealment is associaled
with higher rate of relapse and in inresponsiveness to the drug, The principle is ihJt
the treatment should be given unt< the aspirate is free of parasites and for 2 to 8
weeks longer depending on the >peed of response. The children tolerate higher
dosage and are usually given 20 -ng/kg bod) weight. The cases of VI. complicated with
secondary infections, pulmonary tuberculo.is, malnutrition, parasitic infections and
anaemia should be concurrently treated for these conditions.
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2.8 LITERATURE REVIEW OF SANDFLY POPULATION

Phlebotomize sandflies has a wide distribution, mainly in the tropics and
subtropics. They are distributed over the whole continent of Africa, South and Central
Asia and also occur in the northern part of Australia and New Guinea, Adler and
Theodor (19577 Lewis (1978) recorded a total of 124 taxa (122 species and two sub
species) in the Oriental Region, The Oriental sandfly fauna is represented by two
genera, viz. Phlebotomus Rondani and Berte and Sergentomyia France and Paris.

Fauna of the Indian subzone is represented by 46 species which include important
vectors of leishmaniasis, viz. P.argentipes (vector of VL) and P. salehi, P.papatasi and
P.sergenti (vector of CL) Swaminath et al (1942), Das et al (1976), Lewis (1978); Lane
et al (1990). There is no report, except one by Sen Gupta (1968), that the genus
Sergentomyia play any role as a vector. This author mentioned that S. christophersy
was suspected as a vector, but there seems to be no evidence for this, nor even a
record for its biting a man. On the .lasis of this report, however, the species has been
quoted as a habitual vector in a recent paper on North Africa, Lewis (1978).

P.argentipes is more common in the wet zone of eastern India, Papatasi P. salehi
and P. sergenti are common in the arid oart of north-west India, Kaira and Beng,
(1988).

In Bangladesh, both the genus Phlebotomus and Sergentomyia were found Sinton
(1932). In 1950-51, 134 specimens of sandflies were collected from Ishwarganj than<»,
Mymonsingh (now Ishwarganj Thana of Netrokona district) and were identified as
P.argentipes (1 male), P.(Prophlebotomus) squamipteuris var. indicus (8 nvnle, 34
female), P.(Prophlebatomus) africans var. asiaticus (12 male, 48 female),
P.(Prophlebotomus) shorttii (16 male, 15 female) Gramiccia and Sacca,(1953).
Nasiruddin (1952) recorded four species of sandflies, namely P.africans. P.argentipes,
P.miiiutus var. and P.theodori in Ishwarganj Thana of Netrokona district.

Ahmed and Ahmed (1983) reported P. argentipes (70.67%) to be the dominant
species in Shajadpur Thana of Sirajganj. (Pabna) which was follovA/ed by P. malabaricus
(15.03%) and P. minutus group (14.28%). They did not find any P. africans nor
P.theodori in their study area. They reported P. argentipes to rest in large numbers in
human dwellings and to bite man irNoors. Kalra and Bang (1988) listed P. argentipes, P.
papatasi barraudi S. pert'uabans and S. shortiii from Bangladesh. Ahrned et a! (1989)
published a scientific note on the basis of some spot checks and longitudinal surveys
on phlebotomus sandflies made in different parts of Bangladesh. They recorded 5
species of sandflies viz. P.argentipes. P. papatasi S. babu. S, barraudiand S. shorttii
during their survey.
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SEASONAL PREVALENCE OF SANDFLIES: Napier (1926) noted the following as the
most favourable factors for sandfly growth:- Monthly mean maximum temperature
below 37.8°c and below 80% for at least three months, an annual rainfall or 1250 mm
or more, with favourable altitude below 600 m, alluvial soil, high sub soil water level,
and abundant vegetation. As these climatic conditions vary from area to area the
seasonal prevalence varies accordingly. Lewis (1978) reported that in the tropics
seasonal occurrence seems to depend on specific biology and local conditions. Some
species occur throughout the year, and some flourish in the dry season when
breeding places are not flooded, others are numerous in the rains when high humidity
may favour he adults and larvae of woodland species. Knudse et al (1979) reported
th.it seasonal fluctuations of sandflies showed a negative correlation with rainfall. Kaira
and Bang (1988) reported that sandflies are generally abundant during the warm part
of the year. However, seasonal prevalence varies from year to year resulting from the
complex interplay of biotic potentia’, physical, biological and environmental resistance.
At I'una in Bihar state, India, HowI™Nt (1909, 1913) noted that sandflies were common
throughout the year but were most abundant in late September and early October.
Sinton (1924) noted that Phlebotomus was found in the greatest numbers al limes of
excessive heat combined with high relative humidity. In the north-western region of
India they may be absent for some months due to very cold winter and usually
diminish in numbers during the hot dry months of the summers. In south and east
India, Phlebotomus may occur during the whole year as the climate is moist and more
equable.

The study ot Sinton (1924) in the Pubjab and the North-West Frontier Province ol
India agrees with the study of Wimberly (1910), Robinson and Blackham (1912), and
Harnett (1916) that sandflies, which appear in the spring, about the end of March,
become very abundant at the end of April and during May, but as ilie weather
becomes hotter and drier during June and July their numbers decrease, only to
increase again in August, when the weather was moist. Sandflies were still numerous
in September after which they gradually started to disappear until the beginning of
November when they almost entirely disappeared. In Bombay, Powell (1909) found
sandflies in March and April. De Mellow and Afonso (1921) recorded them as very
common during tI'.e rainy months in Portuguese India.

Mackie (1914, 1915) found sandflies in /Kssam from February to November. Awati
(1922) recorded S. Pertwibans th oughouf the vyear (this author mentioned S.
Pertuibans and Phlebotomus pertu'oans in his original paper). Raynal (1936a) reported
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that in Indo-China sandflies were rare in the colder part of the winter from january to
March.

Shields and Hull (1943) reported that in Florida there was a short and extremely
heavy emergence of sandflies in the beginnmg of December which lasted until the
middle of January and then fell rapidly. Another peak occurred in early April, dropped
slightly during the next 30 days, then increased in early June, and remained faidy high
through the middle of July. A sharp drop occurred in early August and continued until
the middle of November. Parrot and Clastrier (1952) found that various species of
sand flies at Phnom Penh in Cambodia disappeared in winter, Nasir (1958) found
sandflies from February to November in Lahore, Pakistan, and George (1970) noted a
sharp decline in October and November. Smith (1959) reported that in north-east India
sandflies might vanish in the winter in December and January, and diminish again in
mid summer. They became numerous after the monsoon, from August to October. In
south India the number was lowest in the hot dry months. Dhanda and Modi (1971)
pointed out that in Pakistan sandfli(i> tend to vanish in winter and to appear in March
and become numerous in April and in the damp month of August, v“hereas in
Peninsular India they persist in the milder winter in Aurangabad (Decan) and Poona
districts. Around Aurangabad sandflies were abundant throughout most of the
year,where most numerous when the monsoon began in June and diminishwd in
December.

Phicbotomus argcntipes: P. argentipes, a wet-zone species of sandfly, is ad?,pted to
higher threshold levels of humidit/, and are more numerous under optimal climate
conditions (Ka'ra and Bang 1988). Although larvae were found at Gauhati in Assam
adults of P.argentipes, were rare from late December to early February (Kala-azar
commission, 1932). Brunetti (1912) recorded throughout the year at Calcutta, Sinton
(1924~ reported that sandflies might occur all the y-“"a round in southern .And <aslcrn
India and that P.argentipes, was on the coast from Bengal to Sri Lanka. Basu and
Ghosh (1955) found that P.argentipes, reached a peak in July and was least humerous
in January, Pandya et al (1977) reported P. argentipes, in Surat city, Gujarat was not
detected only during the post rainy and cold periods. Sanyal et al (1979) found P.
arp,entiJes, in Bihar rising from the rnonth of July and peak in the September -Oriober.

During the peak period, they were detected in all roofed structures, but not in any
ouldoor situations.
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Mathur and Rahman (1979) found no P. argentipes, during their study period (April
1979) in villages of Novvgong (Assam), India, which were worst affected with kala-azar
during the previous epidemics. The total absence of this species in the are.) may be
attributed to 'extensive and intensive DDT spray under NMEOP for more than two
decades. Hati et al (1981) found P. argentipes, in maximum numbers in May in a
village in West Bengal. Nasiruddin (1952) reported that in Bangladesh (Ishwarganj
thana, Mymensingh) the highest incidence of Phtebotomus occurred in the months of
March, April and May.

Gramiccia and Sacca (1953) during their study in 1950 at Ishwarganj thana,
Mymensingh, Bangladesh found the Phlebotomus population increased in the pre-
monsoon months (April-May) and there was a minor increase after the monsoon
(November). They recorded the lowest Phlebotomus population in the monsoon (June-
Sept). Ahmed (1987-1988) reported that P. argentipes were found throughout the year
in Mymensingh, Sirajganj and Patna. The peak density was found from July to
November (highest in September).

Phlebotomus papatasi: Around Pusa, Howlett (1915) observed that the larvae of P.
pa(atasi which hatched at the start of the cold weather, pupated in late February or
early March according to temperature.

In north Bengal P.papatasi was common in April (Brunetti 1920), In Bombay P,
papatasi seemed to diminish in the rain seasons (Young 1927), Craighead and Das
(1928) reported that the species increased somewhat in the rains, in Poona, P.papatasi
was common throughout the year (Mitra 1956), Pandya et al (1977) reported that
P.papatasi was found throughout the year in Surat city, Gujarat, India.

The population of P. papatasi became very abundant at the endof April and during
May. Their numbers decreased in june and july, and at the beginning of November
they had almost disappeared (Robinson & Blackham 1912; Harnett 1916, and Sinton
1924). The periods of maximum prevalence of P. papatasi corresponded very closely
with the prevalence of papatasi fever (Sinton 1924).

Sergentomeya spp.: Craighead and Das (1928) found S. indica around
Pusa that increased somewhat in fha rains. Raynal (1936a) reported that S. barraudi
was an upland species in Indo-China disappeared from the northern low lands in
summer. Pandya et al (1977) reported that Sergentamyia montana was detected in
summer and winter months in Surat district, Gujarat. S.puryabensis was detected only
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in the month of April (0.80 man - 1hr, -1).November (1.26 man -1 hr.-l), and in
December (0 63 man -1 hr.-l).

SANDFLY DENSITY IN DIFFERENT HABITATS: Ralhnaswamy and Ramakeishnan
(1954) reported that sandflies were common in human dwellings, mostly in the
thatched roof and mud wall type; in pucca buildings sandflies were available only in
very small numbers. This may be attributed to the favourable temperature and
humidity conditions obtaining their in and the existence of breeding sites in and around
thatched structures. Lane and Al-Tagi (1983) found that in general sandflies (both
Phlebotomus and Sergentomyia) were only present in association with human
dv/ellings. They also reported tha' sandflies were more abur-.dant on the edges of
towns or the city than in the central areas. Das and .Mukherjee (1969) reportc™d that
cattle sheds provided the most suitable habitat for P. argentipes. They also collected P.
argentipes from one living room adj.icent to the cattle shed. Das et al (1979) found P.
argentipes in the living rooms of fiouses both urban and rural areas of West Bengal.
They also found that P. argentipes was more numerous in villages than in urban areas,
and in urban areas this species favoured ground floor rooms of the masonry houses
which were often dark and damp with a single small window and a door, Hati (1983)
found P. argentipes to more numerous in cattle sheds than in mud huts in a village of
West Bengal. He found 39.89 (mean man hour density) in mud huts.

Hati et al (1987) found the mean density of female P. argentipes collected in a
village of West Bengal to be 13.1 man - 1 hr.-l in cattle sheds and 7.5 man -1 hr. -1 in
huts. Ahmed (1987-88) found that the density of P.argentipes in cattle sheds was 8-10
times more than from human dwellings in Mymerisingh, Sirajganj and Pabna. In
Dera,lsmail Khan in 1919-1920 P. papatasi was very common the cow sheds and rare
in the dwelling houses while P. minutus was comparatively rare in cow sheds but
common in dwelling houses (Sinton 1924). Mode et al (1977) reported that S. babu
was equally distributed in all types of habitats such as human dwellings, cattle sheds,

tree-holes, rock crevices, pig baited traps, and near pig sites.

Biting hal)its of sandflies: Most of the sandflies probably take plant sugars as their
food (Lewis 1966, 1971; Kaira and Bang 1988;. Kalra and Rang (1988) reported that, in
general females of Phlebotomus feed on mammals and those of Sergentomyia on
reptiles,

Phlebotomus arger“tipes: Dr.s et al (1976) found P. argentipes as exophilic in
some parts of West Bengal. Modi ct al (1977) reported P. argentipes as endophilic in
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Bankura district, West Bengal. Pandya (1983a) reported that P. argentipes was an
endophilic species although a small number was also encountered in outdoor
collection (2.82%). Lewis (1957) found P. argentipes attacked both cattle and human
bait in West Malaysia. Lewis and Wharton (1963) reported that P. argentipes fed on
cows but had rarely been found biting man. Lewis and Killick-Kendric (1973)) in Lane et
al 1990 suggested that P. argentipes exhibits clinical variation in its biting preferences,
being almost entirely zoophilic in the southern parts of its range, such as Sri Lanka and
south-east Asia. Das et al (1976) found P. argentipes mainly as zoophilic which fed on
man particularly in the absence of bovids. Modi et al (1977) found that P. argentipes
showed a closer affinity for cattle sheds. Hati et al (1981) studied in West Bengal from
September 1979 to August 1980 and reported that P. argentipes were greatly attracted
to man. Dhnnda and Gill (1982) cad Hati (1983) found P. argentipes to be mainly
zoophilic. Second choice of P. argentipes was found to be man. Hati (1983) found P.
argentipes to fe<did on pigs and birds. His study revealed that the feeding habit of
P.argentipes may be influenced by the different biotopes in different seasons. His
study showed that when human and bovid baits were placed side by side, significantly
greater numbers of P. argentipes were attracted to bovids, both indoors and outdoors.
He also found 14.97% of P.argentipes in mud huts that took human and bovine blood
simultaneously. This percentage increased to 25 in cow sheds. The study of Dhanda el
al (1983) revealed that P. argentipes had fed mainly on cattle, when collected from
cattle sheds, its anthropophilic index was zero. But when the flies were collected from
human dwellings, the anthropophilic index was 66.7%. They also found that
P.argentipes fed on multiple hosts. Of the four P. argentipes t 3 had mixed human +
boved, and one had bovid + avian blood. The study of Dhanda and Gill (1982) found
similar results in two villages near Pune. The observations of Addy et al (1983)
differed with that of Smith (1959), Dhanda and Modi (1971), Dhanda and Gill (1982),
and Hati (1983) in that P. argentipes were zoophilic, with man as the second choice.
They showed that the flies bite whichever host was available with equal avidity.

Pandya (1985) found P. argentipes to be primarily a zoophilic species, Rehman et
al (1986) in Kaira and Bang 1988 found P. argentipes in Nilgin Hills to be mainly
zoophilic. Lane et al (1990) found P. argentipes of zoopilic nakire in Sri Lanka. The
absence of VL in Sri Lanka is correlated with the zooiDhilic n\ture of P. argentipes.
Sinre they were not recorded biting man. Tficy reported the possibility the allopatric
populations of P. argentipes in Sri Larica were predominantly zoophilic in the low lands,

but with more anihropophilic tenden.'ies in the high lands.
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Phlebotonous papatasi Modi et al (1977) reported P. papatasi as endophilic. Killick-
Kendroc (1983) reported P.papatasi to be endophilic and others may be principally or
wholly cxophilic or, like P. ariaf.i exophilic but commonly endophagic. Entomological
study of Dutta and Ghosh (1983) found P. papatasi to be exclusively erJophilic.
George (197Ci) showed that P. papatasi was primarily anthropophilic in Lahore and
Peshawar areas but could also feed on birds, bovines, dogs and equines.

Dhanda and Modi (1971) found that P. papatasi fed mainly on man (95.25%).
They also found that P. papatasi fed on cattle (2.16%), dogs (1.30%), birds (0.65%), and
other mammals (0.43%). They found one P. papatasi to have mixed avian and human
blood. Zivkovic et al (1973) found mixed blood protein of man, horse, pig, sheep, dog,
rat and cow in P. papatasi from villages in Yogoslavia. Modi et al (1977) observed that
P. papatasi was ascnriated ma'li'-iy with hiim?n Hwellitgs nhanda and G'll (1982)
ref)(ricd lhai P. papatasi Was mainly anthrop jpliiiic, but sunietiines fed c.n L.iiil:*. 1liey
al:;;o noted that a significant percentage of P. papatasi (19.3%) had mixed biood of
human and bovids, and one P. pa’)atasl h"d mixed blood of human and rodent. The
study of Dhanda et al (1983) indicated that P. papatasi mainly fed on man. The
anthropophilic index was 97.7% when the flies were collected from human dwellings.
He found one P. papatasi with mixed human and avian blood. Pandya (1985) found
ubiquitous feeding habits of P.papatasi showing a multiplicity of hosts in a single blood
meal. He called P. papatasi as an opportunistic feeder.

Sergentomuia spp.: Modi et al (1977) reported that S. batyi and S. puryobensis
were mainly exophilic, inhabiting tree holes. Howlett (1913) reported that P. minutus
fed on Cackos and bite man in summer at Pusa (P.minutus now belong to several
species under the genus Sergentomyia), S. puryabensis and S. theodori feed on
human or cattle but is frequently on some other host blood (the author mentioned
Ihes(* species as P. minutus in his original paper). Shortt and Swamiiiath (1913) found
S, shorttii to bite geckos in a cage in India. Napier (1931) insisted that S. babu and S.
shorttii could bile man in Calcutta (the author mentioned S. babu and S. shorttii as P.
minutus group in his original paper). Raynal (1936b) found S. baraudi in Tonkin which
had fed on man. Mitra (1956) found that S.babu and S. balyi to bite man readily in the
laboratory. Alder and Thpodor n»?=7) report(*d that S.babu atvacked ge”ko™ in India
and was said to bite man in Mdujilius. Leviis (1957) lepotied that S. bagliuduis was
found on or near animal bait in PaHstan. The study of Dhanda et al (1933) noted that
Sergentomyia species feed mainly ".'n reptiles but Sergentatiyia babu b<Ji)u collec ted
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from human dwellings had human blood. Pandya (1985) informed that Sergentomyia
species generally prefer to feed on reptiles and mammals. He reported for the first
time the anthropophilic nature of S.bailyi (28.57%). Ahmed (1987-1988) reported that
P. argentipes was predominantly zoophilic preferring to feed on cattle with man as the
second choice He also found P. papatasi as anthropophilic in nature. Lane RP; lile MM;
Amerasinghe FP, 1990. The visceral leishmaniasis (VL) vector Phlebotomus argentipes
Annandale & Brunetti is widely distributed throughout the Indian sub- continent and
S.E. Asia. The absence of VL in areas such as Sri Lanka has been attributed to the
zoophilic nature of P. argentipes, since they were not recorded biting man. Field
studies on P argentipes were undertaken in the central highlands of Sri Lanka, near
Kandy, in May 1988. Male sandflies outnumbered females cows by 19:1, and were
regularly spaced at all densities. This behaviors is considered analogous to swarming in
other Nematocera. However, all-tiight human-biting catches show the biting rate to be
simii.ir ((nean-8,4, range 2-25 bites per night over ten consecutive nights) to that in
N.L. India where VL is endemic. This anthrophagy was maintained during laboratory
colonization. Dhiman, Sen; (1991). found ihat some features like intra macrophage
habitat of the Leishmania parasites, rare availability of infected macrophages in
peripheral blood for vector sandflies to such in, short flight range of sandflies, non-
availability of an animal reservoir encountered in visceral leishmaniasis indicate, slow
and limited transmission potential and even so epidemics occur every 15 to 20 year.
To verify if these assumptions are true, the natural history of kala-azar was studied,
using an endemic village in Bihar (India as an unit of study, over a period of 5 year
(1984-1988). Village lJethuli is bound by the river Canga on the north and repar.ited
from neighbouring endemic villages on other three sides by agricultural land is
isolated entomclogically (as regards sandflies). The village has a population of 3236
persons of different social status and depending on economic conditions have three
types of dwellings, brick made with cement plaster, brick made with mud plaster and
mud houses. The first case of kala-azar was reported in a migrant from dibirict Vaishali
on the other side of Ganga where kala-azar appeared in an epidemic form. Studies
showed that the infection is built up slowly, first in the same house and then in the
immediate neighbourhood. In this village, maximum number of cases occurred in
1984 and 1985, and they were treated by our Institute and cured. In subsequent
years, only a few cases occurred (i.e. 6 in 1986 and 4 in 1987) while no case occurrtd
in 1988. Gradoni |; 1991; As 3 part of a general survey on leishsnaniases and sandflies
of the Maltese islands, 22 Leishmaria stocks were isolated from human visceral (1)
and cutaneous (1) cases, dogs (16) .ind sancflies (4). They were characterized by the
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nn.ilysis of 15 enzymes. The commonest Mediterranean L. infantum zymoclcinn,
MON 78, was found to cause human and canine visceral leishmaniasis; I, infantum
MON 78, which has so far been isolated only in Malta, was the agent of human
cutaneous ifiishmaniasis. Both zymodemes were isolated from the same sandfly
species, Phlebotomus perniciosus. Costa CH; Pereira HF; Araujo MV, 1990; The
kala-azar epidemic in the State of Piaui 1980-1986 is analyzed on the basis of the data
collected by SUCAM Piaui. The outbreak began in towns of central and northern Piaui
in 1980. In contrast what has happened in endemic period®, in which the disease
occurred in areas of higher altitude and semi-arid climate, the epidemic developed in
humid tropical river valleys in rural zones. The epidemic was worst in the towns. The
state capital Theresina, hit in 1981, reached the epidemic peak in 1984 and accounted,
for more than 60% of the 1,509 CVjes in the state. The epidenf.ic was not substantial
in those regions sprayed to combat malaria and Chagas disease. While control in
Teresina was attempted through intensive use of insecticides, tlie outbreak gave way
spontaneously in rural areas. Neitljer the number of cases nor the phlebotomize
population of Teresina presented significant seasonal variations but were moderately
correlated. There was greater prevalence in children of 5 years of age or less,
especially during the peak epidemic years, and much lesser prevalence in adults over
40 years of age. The geographical distribution of the epidemic process and its
beginning, concomitant with a prolonged drought with its accompanying migration of
people and domestic animals from endemic to epidemic regions,suggests that
migration unleashed the epidemic. The fact that the epidemic process spontaneously
relinquished its hold in areas where no control was attempted, indicates that fhe end
of the epidemic cannot be attributed solely to measures of control. An analysis of the
coefficients of specific incidence within age groups sparks the discussion about the
possibility that progressive reduction of susceptibility (determined by the great
number of asymptomatic infections as well as by long lasting immunity) ccr.tributed to
the extinction of the epidemic. Mutinga Mj; Basimike M. Kamau CC; Mutero CM,;
1990. Host preference of wild caught phlebotomize sandflies was studied in Marigat,
Baringo District, Kenya, an endemic focus for both Leishmania donovani Laveran &
Mense and L. major Yakimov Schokhov using precipitin lest of blood meals.
Sandflies of the Phlebotomus Rondani & Berte and Sergentomyia Franc & Parrot
genera were encountered blood fed and resting in nine different habitats which were
investigated. Analysis of their blood meals revealed a district hos.prefer<;nce between
the Phlebotomus and Sergentomyia generic', A distinction of host preference wilhin

species of each of the two genera was also observed. Furthermore, certain resting
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habitats from which the blood fed sandflies were collected appeared to be favoured by
specific sandfly species. It was observed that most of the wild hosts such as lizards
and rodents except the hippopotamus, shared the same resting habitats with the
sandflies. It was also observed that the man-biting sandflies preferred to rest outdoors
after feeding. Domestic animals and man were the favoured hosts of vectors of both
visceral and cutaneous leishmaniasis, thus introducing an element of zooprophylaxis.

Daoud W/; Rioux JA; Delalbre-Belmonte A; Dereure J; Rageh HA; 1989. The
systematic inventory and annual following of Phlebotomus population is established by
the authors in a transmission area of visceral (human and canine) and cutaneous
(human) leishmaniasis in the Yemen Arab Republic (province of Taez). Seven specie-j
of Phlebotomus and nine species of Sergentomyia are thus identified. Among them,
four are considered as potenrial vectors: on the one hand, P. orientalis (s.g.
Larroussius) and, probably P. arabicus (s.g. Adlorius) for L. infantum and 1. dcnovani,
in the other, P. sergenti and P. saevus (s.g. Paraphlebotomus) fot L. tropica.

Dye C, 1988; This paper describes a compartmental model incorporating biological
details of the transmission of canine visceral leishmaniasis in southern France. In
contrast to earlier, empirical models (Jolivet, 1977; Rioux, Croset & Lanotte, 1977) the
new model (1) predicts a threshold density of sandflies below which transmission cant
be sustained, (2) suggests that, until bett(?r data become available, the maximum
prevalence of infection obtained at high sandfly density should be considered an
unknown quantity. Ryan L; Lainson Rl Shaw JJ; Wallbanks KR; 1987. Lutzomvia furcata
transmitted Leishmania chagasi to a hamster 10 days after being experimentally fed on
an infected spleen. An individual female Psychodopygus carrerai that had fed on a
hamster lesion caused by Leishmania mexicnna amazonensis transmitted this parasite
6 days later to another hamster. Transmission electron microscopy of this fly's head
revealed a small humber of degenerate promastigotes in the foregut, but only a few
were attached. Miscevic Z; Milutinovic M; 1986; The paper presents the results of
faunistic, ecological and viral investigations concerning phlebotomize sandflies in an
endemic focus of visceral leishmaniasis in Yugoslavia. These investigations were
carricd out in the period from 1969 to 1961. Strekova MV; Derg icheva I'i; 1986; Ilie
authors succeeded in transmission of the visceral leishmaniasis agent (kazakh strain of
Leishmania infantum) through the 5and flies Phlebotomus longiductus, P. smirnovi and
P. papatasi under experimpntal rom-jitions. Infected P. |nngir)ijctiis and P smimovi are
capable of preserving the agent and infecting the susceptible mamnals after the
cessation of the 1st and 2nd gonottophic cycles. P. papatasi transmitted the agent of
visceral leishmaniasis only after the cessation of the 2nd gonotrophic cycle. Under the
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same conditions the transmission of visceral leishmaniasis agent through P. caucasicus
failed. Informative value of characteristics of virtual vectors for differentiation of
sandflies as carriers is analysed. A question of the necessity of obtaining additional
data, which prove the role of P. caucasicus and P. papatasi as vectors of visceral
leishmaniasis agent, is raised. Goncalves MD; Ryan L; Lainson R; Shaw JJ; 1985. A
closed Lutozomyia longipalpis colony, from Ceara has been to transmitted Leishmania
chagasi isolated from a fox in Para state. The last time this colony was surcessfully
used in similar transmission experiments was eight years (64 generations) ago
indicating that this colony of Lu. longipalpis has fully maintained its vectorial capacity in
spite of such a long period of maintenance in the laboratory, Le Pont F; Desijeux P;
1985; A relatively high leishmanial infection rate was found in the phlebotomize
sandfly Lutzomyia longipalpis collected from three villages of the Los Yungas region
(Department of La Paz, Bolivia). 2,578 female sandllies were dissected. In three
houses surveyed in Santa Barbara promastigote infection rates of Lii. longipalpis were
4.2, 22 and 3.2% respectively. Anatomical localization of the infection in the insect,
and biochemical characterization o' the strains indicate that the parasite belongs to the
Leishmania donovani complex. The geographical area and the biotopes of Lu.
longipalpis are discussed in relation to the vector-parasite relationship.
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3.0 CHAPTER -3 MATERIALS AND METHODS
3.1 STUDY AREA:

A cross sectional study was carried out in 427 villages of 3 Thanas of Myinensingh
district of Bangladesh, near the south bank of river Brahmaputra. A district is
subdivided ink* several thanas. The union parishad, which is the administrative unit of
thana has been sub-divided into some wards (a combination of some villages) and was
used as the sampling unit of the project. Initially Fulbaria Thana of Mymensingh district
was selected for the study. (As only the new confirmed kala-azar patients and not
treated previou:;ly with antimony was the only criteria for selection of the patient in
study area was taken too more health complexes). The area of Fulbaria is 154 Km,
Trishal is 337.77Km, Bhaluka 275 Km with a total population of 863748. The total
villages of the 3 thanas are 427. The study area is extended 35 Km to the south and 10
Km to the west of the district town, of which villages are within 30 Km. About 200 Km
away from Dhaka city (Fig-2) which is connected by metalled road extending to the
north of the city. The area is plain except a few hillocks and the village area is a low
lying area and submerged by rain, every year. The kacha road passed through the
eastern side of the village having ditches and pools along the side of it, A brick soling
road connecting highway and thana health complex passed through north side of the
villages. The clusters of houses are linked with linked road. The west bank portion of
the canal of the villages are accessible throughout the year by road. Most of the
villages are situated on each bank of the canal. Water remains in the canal even in the
dry month of April. Winter is from November to February and temperatures usually
range from a mean minimum of 57 degree F to a mean maximum of 79 Degree F. | he
dry summer is from March of June with mean temperature ranging from 71 to 91
degree F. The monsoon lasts from mid June until early October, the minimum
temperature being 77 degree F and the maximum mean 90 degree F. The average
yearly rainfall of 70" is received during this time. The average relative humidity rangeii
from 48% in March to 83% in July and August. During July 1987 to June 1988 the

residents of the study area were listed by unit of house.
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3.11 MASS APPLICATION OF DIRECT AGGLUTINATION TEST (DAT) FOR
VISCERAL LEISHMANIASIS (VI) IN BANGLADESH

Study areas and methods;

From the available records or) VI occurrence in Bangladesh it was noticed that 27
out of 64 districts are endemic for the disease at variable levels. Mymensingh and
Sirajganj are of high endemicity with respective registered cases of 2100 and 2659
during the period January 1987 to July 1991. Districts of moderate endemicity are
those of Tangail and Gazipur having had 691 and 645 VL cases respectively.
Chittagong and Coxe's Bazar are non-endemic for VL but highly endemic for malaria;
in Cox's Bazar district only, 15539 cases were diagnosed during 1991.

in a 4 years study project, a target population of 50000 inhabitants residing in 2 or
more of the endemic districts in Bangladesh are to be assessed for presence of anti-
Leishmania anlibodies. As a start, the study is intended to be cross- sectional for
assessing VL point prevalence and eventually . longitudinal having identified sero-
positives for confirmation or follow-up studies otherwise. The campaign was started
simultaneously in Trisha! and Shahjadpur, two thanas (subdistricts of Mymensingh and
Serajganj districts, by choosing 3 villages in each of them. To have a fair impression on
VL prevalence ir. the chosen endcmic areas. 2 villages ir, Tckr.af thana (Cox's Bazar
district) being non-endemic for VL were included (hig.l).

House-to-House visits were conducted in all 6 villages and non descriminatively all
family members available at the time of the visits were interviewed =>nd examined. A
questionnaire form included administrative and demographic issues, clinical symptoms
such as fever, splenomegaly, anemia and personal or family history of VL was
completed on each inhabitant. In total, 17826 inhabitants of different, socio-economical
Standard and age (< 1 - > 90 years) were interviewed and assessed (Table 1). The
frequency of survey visits was about 10 times per month during the period September
1991 to April 1992. The adequate man-power and experience gained in previous
campaigns for control of other diseases, made it possible it possible to complete this
part of our study within the period assigned.

Sampling procedure;

Considering the size of population to be covered in ihis phase of our study,
collection of v“enous blood for sera testing in DAT seemed impractical. Filter-paper
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blood sampling though proved lo be more* easier, yet requires additional labour to
quantify and prepare eluates for testing. Our previous studies in mice showed that
DAT litres obtained with either whole blood, dried blood on filter-paper or plasma
were highly agreeable (Harith et al 1988). Being more convenient in sampling and
easier for performance of DAT, it was decided to employ whole blood sampling in this
survey. After completion of the questionnaire, blood samples were obtained by finger-
prick using sterile lancets.

A free-failing blood drop {+ 50 ul) was captured in screw cap glass vials containing
1 ml salt solution (0.9% Na Cl). Assuming an approximate serum content of 40%, the
start dilution of the sample collected was then 1:50. Following this procedure, blood
samples were collected from all 17826 inhabitants involved in the survey (Fig.2).

Control Sample: To asses for reliability of using whole blood in current study,
seriitn nnd fingor prick blood samples collected as mentioned aliovi.* from 10 VI,.
(Treated) Patients and 10 (endemic) apparently healthy inhabitants were tested
independently.

For quality ™ontro! of antigen batches produced nt large scale (3300 m!), 308
reference sera from our serum bank (UVA/Amsterdam) were used. The majority of
those samples were described in details earlier and had been tested in OAT with the
same antigen (L.donovani, 1-s) prodi ced in miniature quantities of 100-500 ml (Harith
et al 1986, 1987), The represented the following conditions.

- Visceral leishmaniasis: Bangladesh (20), Kenya (20), Somalia (20) and Algeria ('23).
Cutaneous leishmaniasis: Algeria (20).
- African trypanosomiasis; Ivory coast (14), Zambia (10) and Mozambique (10).
Chagas' disease; Brazil (87).
Auto-immune disorders; The Netherlands (32).
Tuberculosis: The Netherlands (32).
Toxoplasmosis: The Netherlands (10).
- European Health Controls: The Netherlands (9) and Portugal (10).
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I.>rge-scale anti{;on production;

Production of antigen had to b'j significantly intensified to enable execution of DAT
on all 17826 inhabitants with a minimum number of batches to minimize possible
variation in test results. The present instrumental capacity of our laboratory allows for a
maximum production of 4000 ml at a time sufficient for screening of 6400 inhabitants.
Antigen batches so produced were expected to comply with the re(Juired sensitivity
and specificity experienced with earlier batches produced in miniature volumes.

In this study, adequate parasite culture for antigen preparation was established in a
similar manner as in the initial procedures (Harith et al 1988). Seven litres CLSH-
culture medium having had L.donovani promastigote density of 5-7x10/ml were
obtained by continuous orbital shaking (140-150 rpm) at a constant temperature of 26-
27 C for 60-72 hours. Promaatigotes, mostly at the spinjle form of growth (logarithmic
phase) were harvested by centrifugation (4000 g) at + 4 C for 20 minutes. The
procedures for washing, trypsin treatment and formaldehyde fixation remained
unchanged except for the necessary adjustments proportional to the larger
promastigote suspensions. Staining procedure was slightly modified by using 200 ml of
0.2% (w/v) Commassie Brilliant Blje versus the obtained promastigote packed cell
volume of 7 ml. After several washings, promastigote were finally re-suspended in
3300 ml citrate-saline buffer supplemented with formaldehyde (0.43% w/v). Reliability
of this antigen batch was assessed in DAT against reference sera (308) lieing analysed
in earlier studies.

Following the same protocol, six antigen batches with volumes ranging 1120-4000
ml and sufficient for performing DAT on 1176- 6400 inhabitants were prepared.
Before transportation to IEDC&R (Dhaka), each batches was quality controlled by full-
out titration against reference sera from VI. (10) and African trypanosomiasis (8) cases
with previously known litres ranging 1:100 to > 1:52428800. As in the case of
miniature batches, deviations in DAT results were not expected to e .ceed one ftitre
reading.
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Table 2 - i>AT antigen batclies prepared during the period July 1991~April 1994

Antigen Mass culture Antigen Number of tests
batch N. - VolQsUJ) Vol.(M1.) (1:102400)
1

31/07/91 4800 1400 2240
02/09/91 6000 3000 4800
08/10/91 5000 2500 4000
26/11/91 2000 1120 1176
17/12/91 7000 3300 5280
16/03/92 8000 4000 6400
15/06/92 4000 2200 3520
21/08/92 6000 2800 4480
23/09/92 . 7000 2700 4320
13/10/92 6000 < 3400 5440
19/11/92 3500 . 2800 4480
01/12/92 3000 2500 4000
01/03/93 6000 3500 5600
07/03/93 5000 2900 4640
11/08/93 2500 1600 2560
04/01/94 4500 2000 3200
17/03/94 4000 1800 2880
15/04/94 2000 800 1280
28/04/94 3000 1000 1600
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Mass application of PAT;

After completion of the questionnaire on the administrative and clinical issues,
blood samples collected as desciibed above were either transported directly to
IEDC&R in Dhaka or stored at +4 C for a maximum period of 24 hours until
transportation vas available. Execution of DAT on all 17826 blood samples collected
in the field was according to the improved procedures (Harith et al 1988). As
determined, a start dilution of whole blood sample below 1:1600 resulted in a
concomitant erythrocyte sedimentation rendering reading of DAT rather difficult.
Accordingly, 3 ul of the blood sample collected at the dilution indicated (1:50) were
transferred to the second well of V-shaped microtitre plates containing 100 u! samfile
diluent (0.2% w/v gelatin +0.9% w/v Nad +0.78% v/v 2 mercaptoethanol) giving thus
a start dilution of + 1:1600. After addition of the antigen and manual agitation, plates

were incubated at ambient room temperature (25-35 C) for 18 hours. Reading of test
results was as described by locating a sharp blue point similar to that in control wel!l;

the preceding dilution was considered as the titre of blond sample tested. Inhabitants
with titres > 1:3200 were considered DAT positive for VL (Harith et al 1986).
Management of VL seropositive;

The obtained DAT titre on each inhabitant was entered into the relevant
questionnaire form: inhabitants with positive test but having had no obvious symptoms
of VL were considered for retesting and follow-up. Sero-pcoitive inhabitants with
typical VL symptoms sucli as persistent fever and splenomegaly were subjected to
bone-marrow aspiration. Taking into account that absence of Leishmania parasites
does not justify withholding of trea inent (Abdel-Hameed et al 1989; Chowdhury et al
1991), Sodium  Antimony Glucunate (SAG) was therefore administered to all
parasitologically confirmed and unconfirmed sero-positive patients who had presented

typical symptoms of VL.

3.2 APPLICABILITY OF DIRECT AGGLUTINATION TEST (DAT) AT A RURAL
HEALTH SETTING IN BANGLADESH AND FEASIBILITY OF LOCAL ANTIGEN
PRODUCTION

Study area and population:

Trishal is one of eleven thanas constituting Mymensingh district) a highly endemic
area for VL in Bangladesh (Fig.6). Only in this district, 2100 cases were reported during

the period 1987 to 1991.
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The existing health complex of Trisha! is multi-functional and provide services such
as [jirth and death registrations, management of simple casualties and complaints. The
health complex has a capacity of 30 beds and the staff consists of a number of
general practioners, health assistants and nurses. Cases requiring invasive diagnostic
procedures are referred to well equipped hospitals in the district capital or to Dhaka
city.

To determine for VL sero-prevalence in the inhabitants residing In this thana, a
cross-sectional survey was conducted. Two populations were studied; the first (group
A) consisted of 9619 inhabitants residing the following 4 villages: Bagan, Awaltia,
guzium and Amirabari. Assessment of VL sero- prevalence in this population was
carried out at the central laboratory (IEDC&R) in Dhaka during the period December
1991 to A]ril 1992. In order to evaluate feasibility of DAT for mass execution at a rural
setting, a second study population (group B) consisted of 5854 inhabitants (rom the
neighbouring 7 villages of Sateropara, Selimpur, Porabari, Raymoni, Narayanpur,
Bhawalipur and Konabari was assessed at Trishal Health Complex (THC). In this
population, the survey was started on April 1992 and ended on October 1992. the
relevant demographic data on either group are presented in Table-9.
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Updating QfJ>ATj]T~ISLIpnnxalN# ;

In the first _* ; | " covering the period June 1991-May 1992,9619 inhabi-
tants residing f rishal Upazila(Mymensingh district),7328 in Shahjadpui-(Sirajganj) and
879 in Teknaf(Cox’s Bazar)were assessed for VL sero-prevalence. To reach for the
target population (50.<XO)stated in our initial project proposal, more iiiliabitants jfrom
Other villages \viUiin tlie same upazi]a,oth>sr upazilas cf the same district or from an
additional district(Tangail)liave been included in tlie study (Fig. 6«fe Table 6).In the
second phase of our project, 18664 inhabitants were interviewed and afisessed for
VL;9511(M3Tnensingh district:Trishal 5854 and Bhaluka 3657),3074 (Sirajganj
district:Shalijadpur),6079(Tangail districtJMirzapur 4998JECalihati 1081). The demo-
grapliic data on this population are presented in Tal'le6a & 6b . For further confirma-
tion of DAT specificity, 1646 inhabitants ftom TeJ.-.iaf upazila(Cox’s Bazar distiict),an
area endemic for malaria but not for VL were akd assessed for presence of anti-

leishniania antibodies .
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Survey & sampling prQCcdures;

In both study populations, the survey was conducted through house-to-house visits
and except for absentees, all family members available at the time of the visit were
interviewed. The inhabitants comprising the two populations (14473 inhabitants) were
of different age (< 1-yu years) and socio-economical standards; more than 90% can be
considered as poor. A questionnaire form including the administrative, demographic
and presence of VL symptoms wis completed on each of the inhabitants. After
completion of the questionnaire, olood sampling was done as described earlier
(Chowdhury et al in press). A free-falling blood drop (+ 50ul) obtained by finger prick
was captured in a glass vial containing 1 ml salt solution (0.9% NaCl). The approximate
serum dilution in the sample collected was then 1:50.

The diluted blood samples were transported either to IEDC&R (Dhaka) as in the first
study or to Trishal Health Complex (THC) in the second.

For evaluation of DAT performance with antigens prepared from a homologouii
India L.donovani (D88) or from an authoctonous VL isolate prepared locally (IEDC&K,
Dhaka) 175 serum samples were employed: 86 from proven VL cases and from
endemic controls with conditions other than VL.

DAT antigen production:

Antigen suspensions employed for screening of both study populations (group
A & B) were prepared at the Department of Medical Microbiology, University of
Amsterdam (UvA) according to the standard procedures described (Harith et al 1988).
The finished antigen suspension, after quality control testing was sent by air without
special precautionary measures to IEDC&R in Dhaka. For execution of DAT in THC,
the antigen suspension together v/ith the essential rnaterial and accessories were
transported to Trishal from Dhaka by road.

For preparation of a homolo’ue DAT antigen at UvA (Amsterdam), a well
characterized L.donovani strain (~=HOM/IN/80/D88) from India was issed. All steps
including mass culturing, enzyme treatment, fixation, staining and preservation were
exactly the same as with the referc>nce strain (L.donovani 1- S).

At the first, local production of DAT ant’gen was demonstrated to researchers and
technical staff members at the Department of Parasitology in IEDC&R (Dhaka). The
Leishmania isolate used was from a bone-marrow aspirate of a 12 yf.*ars male (Pabna
district) with VL, Since 3 years it was maintained in NNN or RPMI-1640. For
preparation of the antigen, adequate promastigote culture was raised in 200ml volumes
of RPMI-1 640 medium. Further procedures for antigen processing were the same as
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mentioned above. In two other occasions, DAT antigen preparation was carried out
independently at IEDC&R (Dhaka).

Execution of PAT al IEPC&R and T» 5C,

Application of DAT on the blood samples CO!'"ctod (15m»>73) was as in a previous
study carried out in Bangladesh (Chowdhury et al 1993). From the diluted blood
sample (+ 1:50), 3 ul were transferred to a 100 ul volume diluent in well 2 or a V-
shapped microtitre plate in order to obtain an approximate start dilution of 1:1600.
After addition of antigen and 18 hours incubation at room temperature (25 C - 35 C),
the test was read against a back- ground. Titres > 1:3200 were considered indicative
for VL,

As for the siera empio) ed for comparison of antigen reactivities, the DAT was
performed at a 1:100 start dilution. Further steps in test execution were essentially the
same as for blood samples.

The identified sero-positive from group A and B were further assessed for VL.
Those with obvious symptoms of VL were subjected to bone-marrow aspiiation.
Shortly after VL confirmation, sodium antimony gluconate (SAC) was administered
according to a WHO regimen of 20mg/Kg Sb(1/m or 1/v) for 20 days (WHO, 1984).
Inhabitants with positive DAT titre readings but manifesiing no obvious syinpiunfis of
VL were scheduled for retesting and follow- up.

3.3 FOILOW-UP STUDY OF VISCERAL LEISHMANIASIS (KAl A-AZAR) SERO-

POSITIVES DETECTED DURING MASS SCREENING.

During the period May 1993 and February 1994 after completion of the mass
screening campaign for VL, a follow-up study was conducted for clinical assessment
and DAT re-testing of 1134 sero-positive individuals identified. These were earlier
advised to report to the clinical centres or district hospitals whenever signs or
symptoms of the disease appear. Through collaboration with these health :iuthorities in
Mymensingh and Sirajganj districts, 542 sero-positives were physically examined for
VL and blood sanrples were collected on filter-paper discs for DAT performance both
in the Central Laboratory (IEDC&R, Dhaka) and the Department of Medical Microbiology
(U.V.A. Amsterdam). Distribution of the sero-positives followed up was as follows:
Mymensingh 324 (Trishal Thana, 291 and Bhaluka 33); Sirajganj (Shahjadpur lhana
218). The results obtained with DAT in the 324 individuals from Mymensingh showed
titres indicative for VL in 311 (?1:3200). From the 218 sero-positives followed up in the
District of Sirajganj, 204 wee also positive in DAT. VL clinical symptoms were
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observed in 191 from the 324 re-examined in Mymensingh and 130 sero-positive from
Mymensingh and in 48 of 218 from Sirajganj. SAG was administered in ihe majority of
these patients and in others treatment is proceeding.

The follow-up included also 172 previously treated VI. patients during the mass
screening. All of these ex*VL patients althoiigli recovefed fiorti the disease llieir DAT
titres were still in the positive range(1:3200 - > 1:102400). Also during thisfollow-up
28sero-positives developed dermal lesionscharacteristic of postkala-azar dermal
leishmaniasis (PKDL), Of those, 15 wee residing in Shajadpur (Sirajganj) and 13 in
Trishal (Mymensingh) districts.

3. THE SAMPLE UNITS

There were five sampling units used in this study, they are: (i) Thana (is) Union, (iii)
Ward (iv) Household, (v) Hospital/Dispensaries. From each unit was selected one or
more groups of respondents. The TH&FPO, M/COs, and health staffs of thana were the
group from thana. At the union kivei we had the M/O & Medical Asstt. of sub-centre in
thana. Chairman Union parishad and infoimal leader. From the ward level the H/A and
finally from the household the healthy and suspected patients of kala-azar from

endemic and non-endemic area of kala-azar were selected.

3. THE RESPONDENTS:

There were four groups of respondents of this study. From among the officials
were taken (ii) the TH&FPO, (ii) M/O, (iii) H/1 AHI, SI, (vi) H/Asstt. The union
parishad Chairman, (ii) Informal leader and (iii) Members of Wards (iv) and four
groups from (a) Parasitologically confirmed kala-azar pts (b) apparently healthy
residents in kala-azar endemic areas, and (c) healthy residents in a non-
endemic area (d) sick controi-malaria, syphilis, tuberculosis and viral hepatitis.
The last groups were from hospital /dispensary.
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34 StROLOGICAI STUDY ON POST KALA-AZAR DERMAL
LEISHMANIASIS IN BANGLADESH
5011 patients those who have previous history of VL and treated with antimony
were included as follow-up study in Pabna, Sirgajganj and Mynrionsingh to detect PKDI.
cases during June 1987 to 1990

3.5 STUDY ON KALA-AZAR IN CHILDREN A STUDY OF 100 PATIENTS

100 clinical, parasitological or serologically positive kala-azar cases under 1S
years who had attended the Dhaka lhishu Hospital during 1987-90 were also included
in this series to assess the chemotherapy response in children.

3.6 STUDY ON SODIUM ANTIMONY GLUCONATE (SAG) ADMINISTRATION IN

VISCERAL LEISHMANIASIS (KALA-AZAR) SEROPOSITIVE PATIENTS

In a prospective study while house to house survey was conducted during june
1987 - May 1988 in Trishal, Fulbaria and Bhaluka under Mymenshingli disliic.l, tiu
resident of the study area was listed by unit of house. The total population was
enumerated 47600 in 86545 houses among those 23600 were male and 24000 were
female those who were screened for presence of fever. Of this population 17jo were
selected for further evaluation. 1273 VL cases including 45 PKDL cases were under
chemotherapy, 825 (64.8%) were male and 448 (73.2%) females. The vast majority
(98.2%) were below 25 years of age.

216 healthy volunteers from Chittagong district where no previous VL cases
were reported and laboratory confirmed cases of tuberculosis (50), malaria (77), enteric
fever (50) viral hepatitis (51), leprosy (50) and syphilis (30) were taken as VL negative
control.

3.7 STUDY ON DIFFERENT TREATMENT SCHEDULE FOR SAG FAILURE CASES OF

VISCERAL LE'SH.MAN!AS!S (KALA-AZAR) 'N RANGLADIESH DISCUSSION

The disease (Kala-azar) is induced as reportable disease in Bangladesh since 1987.
The rural health assistants were in charge of referring any suspected cases of kaia-azar
to the health centre. Personal dafa was collected as well as the exact place of
residence. Established kala-azar caiies were treated in the health centre. A house was
considered as case if at least one of its members had the following characteristics:-

Presence of clinical signs suggestive of l;ala-azar no- previous history of attack. A
positive smear or parasite growth in culture. The patient had resided at least two years
in the houses.
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SELECTION OF CONTROL The criteria for the selection of controls was
geographical, only those houses within 100 m of the case house could be considered
as potential controls. At the same time, a house had to have a resident of similar age to
that of case (+ 3years). This was determined by conducting an interview, revealing no
history of kala-azar with signs and symptoms, sero-negative and no DDT spraying
since 1965.

During the evaluation of DAT at the level of rural health setting in Trishal,
Bhaluka under Mymensingh, Kalihafi of Tangail and ShahjadpiK of Sirajganj district of
Bangladesh (study area) 1474 kala-azar cases were detected either parasitologically or
serologically. Of these 340 were established both in clinical, parasitological and
serologically. All 340 kala-azar case ; were treated in the health center, splenic or none
marrow) aspiration was done before and after a course of drug therapy. 55 (1617%)
out of 340 showed primary and (3.63) secondary unresponsiveness to SAG. All the
patients were received 20 days regimen of treatment with dose schedule SAG (Glaxo
or B.Well Come;. Albert David) in the strength or Antimony 100 mg/ml). 45 patients
were from Trishal 10 from Shahjadpur of Mymensingh and Sirajganj. Some patients
who were cured both clinically snd parasitologically after the rural treatment with SAG
had to be re-admitted within 60 days for relapse of kala-azar these were secondary
unresponsiveness cases.

After admission to the study patients,, were stratified with age and sex and
assigned to one of the five treatment groups by a pre-determined schedule. Seriously
complicated and dropout patient were excluded from the study. The patients, the
physicians carrying for the study investigations evaluated the response to treatment
were all aware of the treatment regimen used. All the patients remained in the hospital
for 9 weeks after starting treatment and received the standard hospital diet. Response
to treatment was evaluated according to standard plan of management of patients with
kala-azar. Evaluation during and at the end of 20 days therapy the patients were
assessed daily, weekly and the end of completion of therapy, t-listory of fever and its
duration and type height, weight and on examination, anaemia, jaundice, oedema
were assessed at the time of investigation during and after treatment. Spleen and liver
were recorded as the costal margin. Bone marrow, spleen aspiration were done
routinely for demonstration of parasite. Patients were -re-evaluated on clinical,
haematological, bio-chemical and serological base line.

The apparently cured were assessed after 16 weeks, 3 months and 12 months.
Evidence of drug toxicity was sought by a daily inquiry for new symptoms and fever
and by weekly monitoring of haematologica' indices, liver function tests. Ciinica' cure
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was defined as:- 1) either negative splenic aspiration smear and culture or the
absence of splenic aspiration snnear or in culture or the absence of splenomegaly, 2 )
improvement of clinical and laboratory abnormalities, 3) primary unresponsiveness
was defined as persistence of parasite in splenic aspirates and no improvement in
clinical and laboratory parameters after treatment on the other hand relapse was
defined as the reappearance of parasite after treatment on the other hand relapse was

defined as the reappearance of parasite in splenic aspirates and recurrence of clinical
and laboratory abnormalities after initial cure.

Cases of active kala-azar during cohon
follow-up. Trishai; Myn.
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3.8 STUDY ON VECTOR (SANDFLY) IN RELATION WITH VL (KALA-AZAR) AND
EFFECT OF DDT ON ITS CONTROL

A cross-sectional study followed by longitudinal study was conducted in Trishal
thana under Mymensingh district (Fig. ). The area of Trishal thana was estimated about
337.77 km2. The land except a few hillock most of the area is low laying and situated
to the north of Dhaka city on the bank of river Brahmaputra having 101 villages where
there was sero-prevalence 3.46% during 1987-91.

There were 714 people registered in 102 families staying in 95 houses which
composed of 374 males and 340 females. Followed up an survey conducted every
month from April 1992 to April 1993.

Period of Survey

During June 1987 - May 1988, 2400 houses were visited both in intervention and
control area. In July 1988 DDT spr.?yed in the same area. Entc mological investigation
was also being done fui deleciiii™® sandfly esl]jecid!ly F.urgeiuipes before DDT spraying
in the village Awaltia under Trishal thana. Similar entomological survey \\as carried out
in control area during the period of June, '89 to May, '90, Anothijjr survey was
conducted both in the intervention jnd cont'ol area where 1000 houses were visited in
each area. 3rd survey was conducted in June 1992 to Dec. 1992 for detecting kala-
azar cases and collecting sandfly.

381 ENTOMOLOGICAL INVESTIGATION
Collection of Sandfly

In the village of Awaltia of Trishal thana, sandflies were collected monthly by hand
capture with aspirator during morning (07.00 hrs to 09.00 hrs) and evening (18.00 hrs.
to 20.00 hrs) from both human dwelling and cattle shed. Two hours spent for each
type of collection thus total eight hours per month. Besides that night biting collections
were carried out using two human baits, one in human dwelling and one in cattle shed.
Half night collection done for 30 minutes in each hour. Searching was being made in
resting places of sandfly such as cracks and crevices of walls of cattle sheds and
human bedrooms and corridors. All the collected sandflies were identified under
microscope and the blood fed ones were separated for observing host preference.
Larval soarch Scrapings from f<oor and mud wall of human dv eSling and cattle shed,
were coMected once a month during 1t survey to see the presence of larva. Scrapping
samples were collected in ecs-the; pots and !;cpt for observation for 30 days. Water
was poured reguiarly iruo them to i';eep the pots wet.
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3.B.2 Host preference

Blood meal analysis was done using Dot EI.ISA for detection for human, bovine or
other animal blood meal. The Dot ELISA kits were provided by the courtesy or
WHO/TDR, Geneva. The abdomen of the blood fed sandfly was squashed on whal
man paper .91 filter paper. ldentification number and date of collection were recotded
in each sample. The filter paper was calibrated, punched and placed in 1ml PBS/Tween
20 for a period of 1 hour or over night. The test was carried out as per instruction
provided by Biokema, Immunology department, WHO, Geneva, Switzerland.
Interpretation was made by observing the diagnostic reaction on the anti-human and
antibovine IgC tracks in wells. Faint to strong band in the wells present on the upper
part of the microtitre plate indicates human blood and faint to strong band in the wells
present on the lovyer part of the microtitre plate indicates bovine blood. If no reaction
observed insect fed on any animal other than human or bovine.

39 A COMPARATIVE SEROLOGICAL STUDY FOR MEASURING THE ANTIBODY
OF LD BODY USING DAT, iFAT, ELISA & IHA IN HIGH AND LOW ENDEMIC
AREA OF KALA-AZAR IN SELECTED AREA OF BANGLADESH

3.9.1 ANTIGEN

Antigen for Enzyme Linked Immuno Sorbent Assay (ELISA), The entire
promastigote of local strain of |..D. Body was used as antigen for ELISA. The
promastigote were grown in eagle's media, RPMI-1940 media and in NNN media. The
growth was harvested on 7th to 10th post inoculation day by centrifugation at 550 for
10 minutes and washed thrice with PBS. The promastigote were Kkilled with 4%
formalin and adjusted to 5x10 ml in 0.05 M carbonate/bi- carbonate buffer pH9.6(in
which further dilution were also made). They were used immediate or stored at -20
degree C until needed.
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Annexure - No

figuire The indirect tLISA tor inaasuring antibody

1. AUITIGEN ADSORBED TO PLATE

WASH

2. ADD SERUM ANY SPECIFIC

AKTIDODY ATTACHED TO ANTIGEN

WASH

3. ADU CMZYME LABELLED ANTI-

GLOBUI.IN WHICH ATTACHED TO

ANTIOOUY

WASH

ADU SUBSTIIATE

AMOUNT HYDROLYSED = AMOUNT OF .M-ITIBODV PPXSENT

(Repioducccl from Voller et al. , 1976, Bull. w'Il.0O., 53 565

c?



Dhaka University Institutional Repository

Antigen for Direct Agglutination Trst (DAT)

The nntij.;en for direct agglutination test (A.F. Harith) whirh was prepnred ar
Royal Tropical Institute (Harith et a!) kindly provided by Dr. A.F. Harith through WHO
(Geneva). The author is also using antigen, which is being prepared in the department
of Parasitology, NtPSOM/IEDC&R.

Antigen for Indirect Haem-Agglutination Test (IHA)

The IHA test was done by using the supplied commercial cellognost leishmani.i
kit (Lypilized sensitized cells positive and negative control sera)
3.9.2 METHOD FOR ELISA:

Polystyrenemicrotitre plates (Dynatech USA) were coated with whole
promastigote as antigen Voller et al(1980) in 100 ul/well of 0.01 M sodium bicarbonate
buffer pH9.6 after incubation at 37 degree C for 2 hours or the coating was allowed to
proceed overnight as the antigen solution was decanted and the plates washed thrice
for 3 minutes each at room temperature with 0.01 M PBS + 0.0S% tween pH7.2. Then
IO0ul of 1% B.SA in PBS was added per well & the plates inc ibated for one further
hour at '37 C and washed thrice as before. The test sera and conirol sera were added in
a single dilution (1/20) and considered to be positive was above that of the maximum
for the normal controls. They were incubated or*e hour at 37 C then v/ashed thrice.
After washing 10 ul of conjugate which was prepared by glutaraldehyde linkedalkaline
phosphates (sigma) to antihuman IgG instead of peroxidase and after a further
incubation at 37 C for one hour ,and lher« washing, the substrate F. Nitrophynyl
phosphate (sigma) in diethylamine was added. After 30 minutes incubation et room
temperature in the dark, the reaction was stopped with NaOH and the absorbance
value were read by a micro-ELISA irto reader (Dynatech MR 580), using 490 nm as
test wave length and 405 nm as references.

3.9.3 METHOD FOR DOT ELISA

Supplied Dyana tech micro-titre plates were dipped in 15 ml PBS milk or wet ir
antibody side (marked), clamped the plate and incubated after filling with 100 ul PBS-
milk is remained as negative control and another one as positive control 1-bovine
control another 2-human serum positive control, incubated for 45 minutes at ambient
temperature (22 c) then 5 drops of PBS were added to each well with a pasteur pipette
and shake the contents. Nexl the plate welis was rinsed 4-x and disassembled the
incubation manifold under gentle running tap water, washed 2x5 mins.antibody side
facing down in the plastic box containing 15 ml PBS-milk, again incubated dot ELISA
plate in the box containing 12 ml conjugated PBS milk mixture?.. Washed 2x5 min in
15 ml PS. Incubated plate antibody facing down, in 15 ml peroxidise substrate
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mixture. Maximum reaction is achi(!ved after about 30 minutes. Rinsed in water then it
was evaluated usually by observing the reaction on wet Dot ELISA Plate. Interpretation;
were made by observing diagnostic reaction (on the anti human and anti-bovine IgG
tracks in the Wells) Faint to strong band in upper part of the well. Insect fed on human
showed faint to strong band in the lower part of the well. Insect fed on bovine,
minimum and if no reaction was observed: insect fed on other animal.
3.9.4 METHOD OF DAT

The prepared trypsin-treated antigen was used for this test. The test was
performed in 'V shaped microtitre plate wells with a starting serum dilution of 1:100 in
1% of foetal bovine serum in physiological saline as well as distilled water on the other
hand the same serum dilutions were used consisted of sodium chloride (0.9%),
sodium Citrate (1.0%) dissolved in distilled water, to which Gelatin, instead of foetal
bovine serum was added (0.2%) (W/V). The mixture was warmed (56 C for 10 mm) to
dissolve gelatin and left to cool at room temperature. The titre level was observed
almost same using either 0.2% (w /v) gelatin or *1.0% iv N) FIBS in the serum diluent.
Then two fold dilution of all sera were made, well-1 was used as a negative control
only 50 ul diluent was added, 50 ul of antigen suspension were then added to each
well, after gentle shaking of the flask. The plates were left tor 18 hours at room
temperature after gentle shaken by hand on plain surface for 30 seconds. The lest was
read visually against a white bacl-; ground. Tlit; end poinl was estimat<;d by a clear
sharp edged as negative control. The used microtitre plate was reused after cleaning
with warm tap water and 0.25% sodium dodecyl sulphate solution, rinsed with distilled
water and dried.
3.95 METHOD OF IHA

The IHA test was done using the supplidceliognost-Leishmenia kit (lyophilized
sensitive cell positive and negative control sera) according to the instructions supplied
by the manufacturer. Bearing work diagnostics Frankfurt, Germany. For the economical
point of view we used presumptive test (single dilution of 1:40) for healthy and sick
control. The quantitative test v'as done on all the presumptive test positive sera.
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3.9.6 METHOD OF ALDEHYDE TtST (AT): All the sera were tested by aldehyde
t(*'st (Napier 1927), A drop of 40% formaldehyde was added \o each serum sample
and was observed for jellification and opacity. Jellification and opacity within 20
minutes was taken as strongly po“Mtive. But observed a jellification and opacity was
formed even within 1 minute in same cases.

A comparative serological study for measuring the antibody of LD BODY using DAT,
IFAT, ELISA & IHA in high and low endemic area of KALA-AZAR in selected area of
Bangladesh: A single cross-sectional study of the anti LD body serological profiles of
populations from two areas with varying levels of kala-azar endemicities i.e. high and
low as detnrmined by Chowdhury et al 1991.

A total of 862 specimens were collected from 2 villages Kaijuri and Madia of
Sliahjadpur under Sirajganj district of Bangladesh a well known endemic area since
1981 (Ahmed et al 1983). Sera were collected by finger-prick in heparinized
microhematacrit tubes or with whatman paper 3 filter paper from the areas under
investigation were assayed. 532 of these came from the high cndemic area, while 330
were collected from the low endemic area. The collection of these sera was done by a
single blood sampling survey was carried out during January 1990- 91. The samples
were taken from all the residents in the study area where whose ages ranged from six
months to 78 years. Fifty sera to'ken from healthy blood donors from a non endemic
area (Chittagong) were used as conirols for all the four tests. T-=ese were preserved in
5070 glycerol and kept at - 20C until used. All normal control sera were, however used
only as quality control in the laboratory and were not pooled in the analysis of the
results. Antigen were used for those tests as mentioned.

3.10 SERO CONVERSION USING DAT AS COHORT STUDY IN BANGLADESH
During 1991-92, 862 populatiori were selected from high and low endemic areas of

kala-azar village of Shahjadpur thana under Sirajganj district for the evaluation of the

different serological techniques (DAT, IFAT, ELISA & IHA), currently used for diagnosis

of ' 'ela-azar in other countries also by different authors in very limited scale or in the

laborator)'.

During April 1992 - April 1993, 714 peoples were registered in the cohort study
in 102 families saying in 95 houses in Cuzium and Radhakanai of Trishal thana which
composed of 374 males and 340 females out of them 83 were in the group of
migrates whic'i were excluded for data analysis. The cohort study was conducted to
observe the seroconversion and seasonal distribution of kala-azar.
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3.1-10 QUESTIONNAIRES

Thi'ro were 4 forms of questionnnires for interview the individual sam[)le.
Questionnaire form 1 (Annex.l1) included llie questions concerning,

* General information of individual sample.

* Migration and home village/district.

*  Past history of kala-azar, Malaria, Enteric fever, Tuber- culosis and other auto-
immune disorder diseases.

* Occ upation in general.
This questionnaire was used tor interviewing every people at the first enrollment
as the studied subject both the local resident and the migrate.

Questionnaire form 2 (Annex.2) included the Questions concerning

* Monthly history of sickness especially kala-azar or fever
(si¥,ns and symptoms).

*  Previous history of treatment/previous medication.

Self medication,
Sk'cping beliaviour (time of sleeping, net).

The body temperature of individual sample.

ScrQl(gi(,:.il response - Results.

I’arasitological results.

Prognosis of the disease by chemotherapy.

Prest'nc e ul sandfly.

These que stionnaire was used for monthly interview to every
study subjects.

*

*

*

*

*

*

*

Questionnaire form no.3 (Annex.3) included the questions concerning

History of kala-azar.

Lvjluaiion of chemotherapy of different groups including contiol.
Antimony resistance to LD body and alternate treatment.
History of sickness/reaction.

Body tempetature.

Serological response.

Weight.

This form was used for follow-up the cases and to detect the PKDL.

Questionnaire form no,4 (Annex.4) 'nciudL'd the questions conccrning
*  Treaimeni schedule.

*  Signs and symptoms.
*  Body weight.
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Temperature.
Haematological changes.
Serological changes.

Prognosis of the patients.
This torm was used during and after treatment as follow-up for 2-3 years.

NB: METHODS OF STATISTICAL ANALYSIS AND INTERPRETATION ARE
PRESENTED IN CHAPTER 4.9 & 4.10 WITH RESULTS.

Case NoO ... Rictivuga Kala-azar case on Case No.... Active Kala-azar case on admission
admission, Miss Kamala Khulun, -10 yrs Mr. Moin Uddin, - 38 yrs. S/0 Mubarak
D/0 Nabi Hussain, Trishal, Myn. Hussain, Guzium, Trishal, Myn.
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THE ANTIBODY OF LD BODY USING DAT, IFAT, ELISA & JHA
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SERO-CONVERSION USING DAT AS COHORT STUDY IN
BANGLADESH
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4.0 RESULTS

41 MASS APPLICATION OF DIRECT AGGLUTINATtON TEST (DAT) FOR VISCERAL
LEISHMANIASIS (VL) IN BANGLADESH

Production of DAT antigen in considerably Inrge quantities up to 4000 ml as a single
batch proved to be manageable. Performance of the antigen so produced was highly
concordant with that obtained in previous studies with miniature quantities of 100
500ml. Reference VL negative sera (235) including those from patients with African
trypanosomiasis (34), Chagas' disease (87) and auto-immune disorders (32) reacted
with the antigen under study at significantly low titrcs (<1:S00). In contrast, extremely
high litres ranging 1:3200 - > 1:52428800, comparable to those obtained in previous
studies, were obtained in all 73 "L sera tested (Table 4A). All 6 antigen batches
prepared followed the same procedures had almost similar litres in quality control tests
(Data not shown). Stability of the produced batches was evidenced by absence of auto-
agglutination after transportation under the prevailing temperatures (22®C - 3870 and
storage for considerable periods (6-8 months) at +4°C. Collection of whole blood
samples by finger-prick from the population under study (17826) proceeded without
much difficulty and there was more willingness to cooperate than by venepuncture
sampling. Application of DAT on the samples collected was more easier and time
saving compared to filter-paper method which required qualification and 6-12 hours
dilution steps. At the dilution employed (1:1600), presence of erythrocytes did not
interfere with agglutination reactions and DAT results were easily read as with serum
samples (Table 4B). At least 200 samples per day could be screened by a moderately
trained technician. Primarily, due to availability of antigen m such large quantities, faster
and convenient procedures of sampling and simplicity in DAT performance were we
able to assess for VL sero-prevalence in this large population within the period
assigned.

An anti-l eishmania antibody prevalence of 4.40% and 6.75% was obtained in Trishal
and Shahjadpur than.is respectively (Fig.3 & 4). In these two endemic areas, antibody to
the parasite was more prevalent (2.56%) - 4.5%) in < 1-20 years age group; those
between 12-20 years were most affected. The lowest prevalence rate (0 12% - 0.78%
was among younger children of < 1-5 years.

No significant difference in previlence wr«s observed between male (2.12%) and
female (2,28%) populations of Tri‘nal thana; in Shahjadpur however, a slightly higher
rate of 3.70% was obtained in males if compared to 3.06% in female. Out of 879
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inhabitants screened in the non-endemic thana of Coxes Bazar, only 3 (0.34%)
inhabitants were found positive in DAT (Fig.5). From our interview with them, we could
not exclude the possibility that exposure to Leishmania parasite was due to a stay in
other districts. Naturally, even with the known high specificity of DAT, the possibility ot
cross*reaction with malaria or other infections should not be dismissed.

Clinic symptoms such as anaemia, fever and splenomegaly were frequently
encountered with in this survey. However, DAT positivity together with presentation of
at least one of the mentioned clinical symptoms suggesied suspicion for VL at v'arying
degrees. .Among 379 inhabitants belonging to this group, 125 on grounds of severity ot
the symptoms were subjected to bone-marrow aspiration. L. donovani was
demonstrated in 29 of them. Sod/um antimony gluconate according to a WHO
regimen, was started on all parasitologically confirmed (29) and the unconfirmed cases
(96) on account of the obvious VL symptonis and DAT positivity; all 125 responded
favourably to treatment. Seropositive inhabitants with mild (254) or no clinical
symptoms (539) of VL were considered for re-testmg and follow-up.

LipdMLng-QIPAT e aeplicatin in. Bansiarigsh

In the first phase of study covering the period June 1991 May 1992, 9619 inhabitants
residing Trishal thana (Mymensingh district), 7328 in Shahjadpur (Sirajganj) and 879 in
Teknaf (Cox's Ba;”ar) were assessed for VL sero-prevalence. To reach for the target
population (50.000) stated in our initial project proposal, more inhabitants from other
villages within the same thana, other thana of the same district or from an additional
district (Tangail) have been included in the study (Fig.6 & Table 6). In the second phase
of the study, 18664 inhabitants were interviewed and assessed for VL; 9511
(Mymensingh district; Trishal 5854 and Bhaluka 3657), 3074 (Sirajganj district;
Shahjadpur), 6079 (Tangail district; Mirzapur 4998, Kalihati 1081). The demographic
data on this population are presented in Table 6a & 6b. For further confirmation of DAT
specificity, 1646 inhabitants from Teknaf thana (Cox's Bazar district), an area endemic
for malaria but not for VL were also assessed for presence of anti-leishm “hia
antibodies.
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July 1991 - March 1993.

Antigen
batch N-

31/07/91

02/09/91
08/10/91
26/11/91
17/12/91
16/03/92
15/06/92
21/08/92
23/09/92
13/10/92
19/11/9:.
01/12/92
01/03/93

07/03/93

Mass culture
Vol. (ML)

4800
6000
5000
2000
7000
8000
4000
6000
7000
6000
3500
3000
6000

5000

DAT antigen batches prepared during the period

Antigen
Vol. (ML)

1400
3000
2500
1120
3300
4000
2200
.2800
2700
3400
2800
2500
oo

2900

|

Number of tests
(1:102400)

2240
4800
4000
1176
5280
6400
3520
4480
4320
5440
4480
4000
5600

4640



Table 4 A ReuabDlilt,\(/aBE’,‘%@;{Y?’%%}gletgngr%g%gﬁgryat large iicale as a single batch ot

3Bmf

Ginical status Number of sera Number of sera with the indicated
tested* DAT titre (between parenthesis)** |

Healthy control 19 16 (S ?:200), 3 (1:400)

Toxoplasmosis 10 10 (s 1:200)

Tuberculosis 33 33 (S 1:200)

Auto-inunune 32 32 (S 1:200)

disorders

Chaga’s disease 87 81 (S 1:200), 5 (1:400), 1 (1:300)

African 34 32 (3 1:200), 1(1:400). 1 (1:300) 1

Trypanosomiasis

Cutaneous 20 15 (3 1:200), 5 (1:400) I

Leishmaniasis

Visceral 73 1(1:3200), 1(1:6400), 1 (1:25600), 1

Leishmaniasis (VL) 70 (1:102400 - 2:1:52428800) |

Serum samples previously tested against antigen batches prepared in volumes
of 100-500 ml (Harith et al. 1986; 1987 & 1988)

DAT cut-off litre is 1:3200

Tabic 4 B
from iramtVLi
tnhftMaca

Laboratory DAT TTTRES “"FULL-Oirr TITRATION

code Seirum sample Whillt biflotf wmpk lotting

Number readiat FERC&R (Dhaka)  UVA (Amsterdam)
T1 * 1:12800 1:6400 1:6400
T2 1:3276800 1:6553600 1:6553600
T3 1:3200 1:3200 1:3200
T4 1:1638400 1:1638400 1:16384t€
T5 1:1:12800 1:3200 1:6400
T6 1:102400 1:51200 1:102400
T7 1:102400 1:102400 1:102400
T8 1:204800 1:102400 1:2048tX)
T9 1:1600 1:1600 1:1600
TIG 1:102400 1:51200 1:102400
HI < 1:100 < 1:1600 < 1:1600
H2 < 1:100 < 1:1630 < 1:1600
H3 1:102400 1:102400 1:102400
H4 < 1:100 < 1:1600 < 1:1600
H5 < 1:100 < 1:16(« < 1:1600
H6 < 1:100 < 1:16«J0 < 1:1600
H7 1:800 < 1:16J0 < 1:1(>00
H8 < 1:100 < 1:16100 < 1:1600
H9 < 1:100 < 1:1600 < 1:1600
HIO < 1:100 < 1:1600 < 1:1600

T: Treated VL patients Trishal, Mymensingh); H: Apparently healthy citizciis
(from the same endumic area)

7 N
DAT cut'Off titre is 1:3200 for eithtn' scnsm or whole blotiC iaaipU;.
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12-20
AQE GROUP (YEARYS)

nN21

BOTH SEXES

MM  mALE

FEMALE

Distribution of positive DAT litres according to nge and sex in the study population of
Shahjadpur upazila, Sirajganj district.

Table5; Clinical status of sero-positive inhabitants identified in
Upazila Sero-positives VL cases VL
(sub- sex  symptomatics Asymptomatics diagnosed cases
district) treated
M 48 156 29 29
Trishal
F 46 173 21 21
M 150 121 54 54
Shahjad-
pur F 135 39 21 21
Total sero- 379 539 125 125

positives

sero-positives

for re-testing
and follow-up

175

198

217

205

793
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t

Case No. .. Miss Rina during follow-up after d u w

treatment (SAG B. Wocllcame, London) D/0 c/g Kpnmit

Idris Ali, Viil. Awaltia, Trishal, Myn. ~ahari, Trishal. Myn.

Case No.... Follow-up during treatment
control in Health Trisﬁzsle
Mymnshingli  clislricl. '
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4.2 APPLICABILITY OF DIRECT AGGLUTINATION TEST (DAT) AT A RURAL HEAITH

SETTING IN BANGLADESH ANIH FEASIBILITY OF LOCAL ANTIGEN PRODUCTION
Execution of DAT at Trishal Health Complex proceeded without significant difficiiliics
although availability of an accurate balance and water-bath could have had nnade the
v~rork more easier. However, prior weighing of ingredients at the central laboratory
(IEDC&R) and use of fetal bovine serum had resolved the problem. Storage of the
made antigen did not constitute a problem due to presence of a fridge. Further steps
starting from blood sampling up to reading of DAT were equally manageable in both
studies. Prevalence of agglutinatinating anti-leishmania antibodies in the two study
populations (Group A & B ) is presented in Table 9. In group A , the overall prevalence
(4.40%) is somewhat higher than in group B(3.67%). While in the male population of
both groups DAT positivity was f;iiTiilar(2.12%), in the female population of };roup A
higher rate (2.28%) was obtained compared to group B(1.55%). Regardless of sex
inhabitants younger than 21 years in either population seemed to be more affected
(2.25% 2.56%) than those in the a:’e group 21-90 years (1.42% - 1.84%).
In both study groups, inhabitants who revealed positive bone-marrow aspirates (166) or
being clinically diagnosed as VL cases on grounds of symptoms (99), scored clearly
positive titres (> 1:3200). Neither bone-marrow aspiration nor the manifested clinical
symptoms independently was decisive for VL diagnosis (Table 10). DAT results
however, indicated VL in all 309 iticluding those with negative parasitology either in
group A (35) or B (64), The immediate positive response to SAG observed in those
patients indicated prior L. donovani infection. From the remaining sero-positives (108),
64 are under treatment and 44 undergoing re-testing or follow-up.

8l
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DAT TEST IN RURAL SETTING TRISHAL MYN,

Showing ihc collecicd ratus ratus from

infcctcd house and desectcd spleen and liver
for LD body.
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Case No. .. Miss Manjira Khatun, 25 yrs
D/0 Mamalaz Ali, Vill. Kaijury, Shahjabpur, Case No. ... Mr. Nurul Islam, 35 yrs. (P.K.D.L.)
Shirajganj. S/0. Haji Tamijuddin, Trishal, Myn.

(Vo flitit; lip hlood in  whalnian

papcr-3 lor scroiogical icsts during mass
screening.
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Case No.... Miss Farida and others, 4 out of 6
members affected with Kala-azar.

CaseNo. Early case of P.K.D.L.
(Hypopigmented)

Mrs, Rahima. Rami/.a & Il'alcina in the same
house 1)/() MI'. Ahilul H;ni Mandal. Awaltia,
I'rishal, Mymecnshingh.
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Case No.... Early case of P. K. D. L
Showing ihc spleen biopsy from animal

Cases of active Kala-a/ar during cohort
I'ollow-up, Trishal, Myn.
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Preparation ot DAT antigen at the central laboratory in Dhaka proved to be manageable.
Despite the modest facilities for aseptic hand.’ing of Leishmania cultures and processing
of antigen under constant lower temperatures (0-4_C), quality of the antigen prepared
in the two occasions (Fig. 7 & Table 11) was satisfactory. Comparable titres (1.6400 - >
1:51200) as with the reference antigen were obtained in all 33 VL cases. Remarl<ably, 7
endemic control sera in the first study (Fig. 2) scored higher titres (1:800 - 1:6400)
against the autochthonous isolate antigen than with the reference (<1:400 - 1:1600).

Reactivity of the characterized homologous L. donovani (D88) strain from India was

almost similar to that of the autochthonous. All 53 VL sera had titres of > 1:25600
compared to <1:400 in 33 from the endemic mntrols (51). Again, titres as high as
1:800 - 1:3200 VAere found in 1S of the endemic conlrol gtoup (Tablel 1) »

Although stability of the antigen produced locally was not fully evaluated, reliabk* rc’suiii:
were obtained after 2 months storage at +4_C. The maximum volume produced at
IE[)C&R (Dhaka) is about 500 ml w-ich I;: <tifficiont for testing 75000 s«;in|)les up to j
1:102-C dilution.
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4.3 FOLLOW-UP STUDY OF VISCERAL !EISHMANIASIS (KALA-AZAR)
SERO-POSITIVES DETECTED DURING MASS SCREENING.

Reactivity of Bangladesh VI and PKDL leishmania strains in PAT:

Two leishmania isolates, one from VL and another from PKDL diagnosed Bangladeshi
patients were maintained by sub culturing for 5 times in brain-heart infusion medium.
Promastigote mass culturing for DAT preparation was siiTiilar to the st.mdnrd
procedures for the reference strain (L. donovani, 1-s) except that cultures of the two
strains under st'jdy wee harvested 96 hours after inoculation. Trypsin treatment,

washing, fixation and staining procedures remained the same as for 1-s.

To evaluate for reactivity of the two authoc™hounous strains (VL&PKDI), the DAT was

carried out with and without incoroorntion of 2-mercnptoc'thnnol af’ains) sera from ifi<<
following cases:

African trypanosomiasis (11)
Auto-immune disorders (12)
Bangladeshi endemic controls (20)
Confirmed Bangladeshi VL. (20)

All sera were titrated to end-point reaction starting with 1:25 in the negative -controls
and 1:1600 ir ihe confirmed VL samples. DAT reading was after 20 hours incubation
as for the reference antigen (1-s).

From the results presented in 14g 8 in can be observed that both authocthonous (VL&

PKDL) antigens showed, to a greater extend, comparable titer readings against the
serum samples tested. Without incorporation of 2-mercaptoethanol (2-
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ME) DAT Performance, both antigens scored significant high titres, due to non-specific
antibodies (1:400 - 1:25600) in the negative control sera. By incorporating 2-ME in DAT
performance on the same samples, specificity of the test was remarkably improved as
expressed in the Ic-v litres levels (< 1:25 - 1:3200). I, the VL serum samples, titres
remained significantly high even after 2-ME mcorporation irrespective of the nature of
antigen used. The favourable reduction in the non-specific agglutination titre and thus
the increase in DAT specificity versus chal-enging sera such African trypanosomiasis
and auto-immune disorder is still obscure. However, it seems that 2-ME through
splitting of I&M antibodies, allows specific: reactions against IgH molecules highly
available during the entire course of VL infection. It is worth mentioning that the
favourable effect of 2-ME in DAT has been observed in our previous results using the
reference antigen (L. donovani, 1-s). Incorporation of 2-ME is therefore essential for the
desired DAT specificity even when local leishmania isolates are used for antigen
preparation.

Improvement »i PAT sensitivity for diagnosis of PKPL:

To further assess for the favourable effect in using homologous antigens in DAT, the
PKDL patients. In this study, also the reference antigen was included to determine the
degree of improvement for PKDL diagnosis.

From 70 PKDL Bangladeshi patients, all with previous history of VL and lesions
suggestive of the disease, blood spots were collected and tester! in DAT and IEDC&R
(Dhaka) against the reference antigen (1-s). The duplicate of the same samples were
mailed to Amsterdam for further confirmation. Elution of the samples was as described
in earlier reports using Dhysiologicai saline (0.9% NaCl) for _ 2A hours at h4_C. All 70
PKDL samples were tested against ihe authochtonous antigen as well as the reference
(1-s) and the test reading was done 20-24 hours after incubation by two scientists
independently. The results of this study are shown in Fig. 8.

In fifty out of the 70 PKDL sunples tested, DAT titres were at least 2-fold higher
with the PKDL antigen than the reference (1-s); in 19 samples both antigens scored
equal titres and in only one did the referer~ce antigen showed higher value. It may
therefore be concluded that in order to achieve more sensitive detection of PKDL
cases, a leishmania isolate from the corresponding infection should be used as antigen.

Apart from being sensitive for PKDL diagnosis, the prepared homologous antigen
should also evidence and acceptable degree of specificity. Due to possible confusion in

clinical diagnosis of PKDL versus Leprosy ani] other dermal infections, availability of
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sflec’itic homologous antigen, would be of great importance. To fvaluate for this (Jesired
characteristic, the prepared PKDI. antigen was challenged against serum samples from
the following conditinnc;

32 cutancous Icishmanidbii (Algeria)

I I cutaneous leishmaniasis (Brazil)

5 mucocutaneous leishmaniasis (Brazil)

12 leprosy patients (Brazil)
Result obtained with the PKD'. antigen on the above mentioned samples were
compared with those previously recorded in the PKDL patients as shown below:

4210 DAt results with challanne nroup.
iDiaRnosis Number of patients Titre readines
Cutaneous leish. 43 41 (_ 1:1600), 2(1:3200)

(Algeria / Brazil)

Mucocutaneous ieish 5 5 (_ 1:1600)

(Brazil)

Leprosy 12 11 (_ 1:1600)

(Brazil)

PKDL 70 70 (1:51200 - 1:26214400)

(Bangladesh)

Considering the very low DAT titre; obtained in sera from patients with other dermal
infections by comparison with thosf being ciagnosed as PKDL, it might be possible to
differentiate between PKDL and leprosy patents on grounds of DAT results.
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Application of DAT on European Vt./HIV - positive patients:

Due lo the scarcity and difficuiiy in obtaining sera from HIV- positive or AIDS patients,
DAT performance in this important patient's group could not be evaluated earlier. The
increasing number of these immun j-compromised patients who acquired VL infection
and their imj>ortanre in the epiden*iology in ill endemic areas necessitate availability oi
highly sensitive nonetheless specific detecting method. While serologic di.ignosis
appears to be insensitive considering the low antibody profile, direct demonstration of
leishmania parasite is equally difficult and time consuming. Highly technical procedures
such as immuno-blotting and the use of leishmania DNA specific probes and its
amplification (PCR) is not always feasible in central laboratories of developing rounlirich.

Acknowledging the,strikingly high titre levels in the vast majority of immuno-rompetent
VL patients in various endemic areas, it is expected that the DAT would monitor, to a
reasonable extend, specific antibodies in these patients. Also, being simple and
extremely economical, the DAT may therefore be a good alternative for high-tech
methods in important VL endemic areas such as Bangladesh and India.

In this study, an antigen batch prepared from the reference L. donovani strain (l.s) was
employed. Since the effect of 2-merecaptoethanol in DAT performance versus
immuno-globulins in immuno-compromised sera was not determined earlier, it is
decided to perform the test with and without incorporation of this reducing agent. In
total, 163 serum samples colleclcd from Dutch and Italian (Sicilian) HIV-positive and
AIDS patients provided respectively by Dr. F. Wolff (Virology Dept., U.V.A.
Amsterdam) and Dr. L. Negro (LSH1M, London). None of the Dutch patients (50) had
history or clinical signs of VL while among the Sicilian patients, 9 were earlier diagnosed
as having opportunistic VL infection.

The DAT was executed blindly in ai 163 patients and the test results were compared
with those of final diagnosis and immunofluorescence test (IFATO established earlier in
Sicily and London (LSHTM).

Our results on the Dutch IHV-positives (50) confirmed the clinical findings that ;one o\
those patients had VL infection. It can be concluded thus that DAT for VL does not
cross react with anti-HIV antibodies. From the Sicilian FlIV-patient group (113),.5 had
scored DAT litres ranging (1:6400 -> 1:102400); the remaining 4 patients were clearly
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negative for VI. (<1:100), In one out of 5 VL/HIV - positive, incorporation of 2-
mercaptoethanol resulted in titre reduction from 1:6400 to 1:1600 while in the other A
samples a significant improvement in test readings was observed (1:6400 to >
1:51200). It can therefore be recommended that in testing suspected VL/HIV-positive
cases, DAT performance should be carried out with and without 2 mercaptoethanoi
incorporation. Compared to the immunofluorescent test (IFAT) which detected 4 out of
the same 5 patients, it seems that the DAT is more sensitive. However, more
evaluation and comparison with IFAT as well as other diagnostic techniques were
evaluated in the continuous study of sero-responsive cases of VL.

Further improvement of PAT sensitivity for earlier VL detection:

With the exc('|)t'lon of patients having immuno-suppressed system, the DAP in its
present format »s capable of monitoring VL patients with confirmed infection. Reliability
of DAT to detect 1. donovani infection at its inapparent or subclinicai phase is still under
evaluation. Enhancing sensitivity in DAT to establish diagnosis in this group of patient;;
had earlier been attempted using an autochthonons (R?>ngladeshi) and n homologous
(MHOM/IN/80/D88, India) strains of L. donovani. The results obtained wert?
encouraging and showed superiority when compared with those by the reference
leishmania strain (1-s). However, further exploration along this line is considered
necessary to achieve the desired objective. Apart from detecting early VL infection,
achieving optimal sensitivity ma/ also result in an incubation than the one currently
indicated (18-20 hours).

Recent studies (K'ng & Turco, 1988) had cvidcnrod that the presence of
lipophosoglycan (LPG) layer on leishmania promatigote suiface masks antigenic binding
sites. [.. donovani strains from India and Sudan were found to be poor agglutinators as
they expressed abundant amounts al LPG. A specific mutant (R2 D2) leishmania strain

laking LPG layer is therefore expected to show higher reactivity in DAT if compared to
the reference (1-s) or the homologous strains from Bangladesh or India. Accordingly,
the sensitivity of the DAT can be expected to improve in respect of the low reacting
subclinicai VL cases.

The first evaluation using the above mentioned LPG mutant strain (R2 D2) was carried

out with a corresponding antigen prepared by Dr. D. Evans (LSHTM, London). The
serum samples employed in this study were collected from North Pakistan from 42
human and 20 canine hosts by Dr. Rab (LSHTM, London). In addition to mutant (22"
strain, the DAT was carried out at LSHTM using the reference 1-s antigen to assess for
the expected cifference. Results obtained with both antigens are expressed in the table
presented below:
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Number DAT titres versus Antigens Diagnosis
of sera LPG mutant Reference antibcn
tested (1-s)
29 S 1:1600 . s 1:1600 other conditions
tlian VL
5 s 1:1600 1:6400-25600 3 treated VL
1 1:3200 1:3200 suspected VL
4 1:3200 1:3200-i 102400 3 treated ML
1 1:6400 2 1:102400 undetermined
2 1:12800 1:12800-£102400 lireated ‘91 38§24 ’78
1 1:25600 1:(S400 undetermined
4 1:25600 2 1:102400 2 Ureated VL
2 1:51200 81:102400 1 treated VL
15 N 1:102400 a 1:102400 10 treated VL

Cultures of the I.PG mutant were obtained fronrj Dr. D. Evans (LSHTM, London) and the
strain is currently being maintained at the laboratory of Medical Microbiology
(U.V.A. Amsterdam). Two attempts were made to raise mass cultures of the
strain for preparation of DAT antigen. Unlike the reference strain (1-s), R9"2
grew very poorly in RPMI medium and prorndstigotes showed tendency to
formation of large clumps. The antigen batches prepared from this strain so far
were considered as invalid for DAT execution as they showed unacceptable
degree of auto-agglutination.

1™
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44 SEROLOGICAL STuDY ON POST KALA-AZAR DERMAI
LEISHMANIASIS IN BAK'Cf ADESH

In the present study 61(1.21%) out of 5.011 of visceral leishmani.isis cases had
cutaneous lesions suggesting post kala- azar dermal leishmaniasis (PKDL).
Amastigotes were detected in 42 smears examined from 61 PKDL patients. About
98% patients has more than one lesion and as many as 50 to 100 nodules were
counted on some of them (Table 1).

Table 4.4.1: Age-wise distribution number and type of PKDL cases

Age Group No. of lesion

YearS- Total No. Single Muliiple
05 1 - ml

6-10 6 - m6
11-20 14 - 14

21 30 20 - 20
30+ 20 1 19
Total 61 1 60

% 100 163 98.37

The commonly affected sites in the group of patients were the face (83.33%) and
the upper linbt- (3.1970) followed by the lower limbs (6.55%) (data note shown). The
youngest patient in the series was of 5 years of age and the oldest was 85. The

majority of the cases were in the age group of 21 to 30 yfars (Table - 2).
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Table 4.4.2: Distribution of the FKDL cases oy age and sex.

Age (in years )

Sex 0-5 6-12 13-20 21-30 31+ Total
Male 1 8 12 20 4 45
Female - 4 3 8 1 16
Total 1 12 15 28 5 6l

All the patients (100%) had therm.ii and tactile sensations intact over their lesions
(Table-3). Among the three who came from the Middle-East one had cutaneous

leishmaniasis and the other two seemed to have muco-cutaneoiis loishinnniasis.
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Table 4.4.3: Presence of ID body and sensation on the lesions by the

type of the lesion

Sensation LD body in skin
Type No Absent Present Absent Present
Hypo 1 0 1 7 4
(100) (11.48) (6.56)
Erylh 19 0 19 8 1
(100)- (13.11) (18.03)
Nod 25 0 25 3 22
(100) (4.92) (36.07)
Ulcer 6 0 6 1 5
(100) (164) (8.20)
Total 61 0 61 19 42
(100) 0 (100) (31.15) (68.85)

(Percentage figures are given in parenthesis).

Table 4 shows the res'jits of ch.emotherapy 93.38% of the patie.its responded to an IV
or IM reginnen of the drug in dosage mentioned in the text. 1.64% i.e. only one patient

needed pentamidine to get a cure.
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Table 4.4.4: Result of chemotherapy on PKDL.

Response to stibatin (Glavo Lab)

Type No Immediate Delayed No response
Hypo n 3 8 -
(4.92) (13.11)
E.ryth 19 12 7 -
(19.67- (11.49)
Nod+Ulcer 31 18 12 1
(29.51) (19.67) (1.64)
Total 61 33 27 1
(100) (54.10) (44.26) (1.64)

(Percentage figures are given in parenthesis)

Key note: Immediate = Response with one course of antimony Delayed-Response
with three courses of antimony. No response=No response even after 6 courses of
antimony. (LD present on skin biopsy but no parasite could be cultured). No extension

or change in skin lesion was observed.

Antibody titres remained high in 11 PKDL patients after treatment when tested by DAT
and IFAT and 98.38% of then could be delected by EIISA (data not shown).
Ser<~/ogical results jhovv'cd 100", sensitivity for DAT arni irAT, and 86 P.P/‘o for (I ISA

(Table 5).
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Table 4.4.5; Result of the serological test by the type of the lesion.

Type of serological test

Type No DAT IFAT BtISA
Hypopigmented 1 1 1 10
Erythematous 19 19 19 17
Nodular 2b 25 25 20
Ulcerative 06 06 06 C6
Total 100 61 61 53
(100) (100) (100) (86.88)

Key note: DAT = Direct Agglutination Test with a cut of serum
antibody titre of 1:3200
IFAT = Irnmunofluorescent Test

ELISA:= ELISA at a cut off absorbency of 0.30

45 STUDY ON KALA-AZAR IN CHILDREN A STUDY OF 100 PATIENTS

Amongst the 100 cases of Kala-azar the age of the patients varied between 1-12
years. The highest incidence was found in age group of 9-12 years. Otily one patient
of 1 year age with demonstrable | D bodies was found. 31(46.95%) of patients were oi
9-12 years, 25 {3/.0/70; of b-« years, 7 v/ere 0-5 yt'ais ol age amongst the male
group. There were (jo» male anci 34% female Table 1 (Fig 1) Male fenale ratio wa“.
1.94:1. rhe duration of illness of 'he clistase was calculated from firit onst;! of iht

symptoms to the date of admissio.i to the hospital. Duration varied Irom 1 week to 2
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years, average; period was 6 months and the median range was 4-6 months. Table 2
and 3 showed the symptoms and signs of Kala-azar patients in this study. Table i
showed the types of fever. 100% had rise of temperature above 37 C. The types of
fever as observ(?d, were continuous in 50% of patients, intern'ittent in 20% and 30%
patient had remittent type of fever and 10% of patient had fever associated with chills
and rigors. None of these patiet;ts gave history of convulsion. Weight loss was noted
in all cases, although most patients did not mention it. However, weight gain was

observed after three months of therapy.

Anaemia was prominent feature in all ca .es of which 2% had milc] type, 41% H.kI
moderate type and 57% had severe type. Appetite was normal in 70% but increased
in 28% and reduced in 2%. (Table 2) Dry irritating and nonproductive cough was
prominent feature in 36% of patients. Acute abdominal pain located either in left
hupochondrium or umbilical region was the presenting complaint in 20% of potients.
Oedema was found in 6% patients. Haemorrhagic manifestations were found in 2%
patients of which 8% presented with epistaxis and 2% with haemoptysis. There were
4% patients with loose motion and another 4% with bloody mucoid stool associated
with tenesmus. Table-3 showed that Kala-azar patients in the present series also
associated with bronchopneumonia (3%), malaria (1%) and tuberculosis (1%). Splenic

enlargement was found in all the patients while hepatomegaly was seen in 54% (Fig-2).
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Table -4.5.1

Age and Sex distribution of patients ( N = 100 )

Sex Age Group
O-1 yr 2-S yr 6-8 yr 9-12 yr Total
N % N % N % N % N %
Male 3(4.5) 7(10 6) 25(37.87) 31(46.95) 66(100)
Female 4(11.76) 51 .70) 1(26.47) 16(47.65) 34(100)
BOTH SEXB 7 12 34 e 47 100%
Rg-t+,/ o Fig-2
Aga and Sex DIi . toution Among Patients In Childen Distribution of enlarg«T»nt of Splaon
and Llv«r Amony th» Patlér>t8
2-5y» 69> S=lyr '30<t. 3.5cm >5cm
mM Mala

Spleen enluge
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Table -4.5.2

Presenting symptoms of Kala-azar patients

SI.No. Symptoms Total Number of patients = 100
1 Pyrexia 100%
2. Weight Loss 100%
3. Appetite
a. Normal 70%

b. Rcduct;d 2%

C. Increase 28%
4. Anaemia

a.  Mild 9-11 gmvd 2%

b. Moderate 6-9 gnvdl 41%

c. Severe 6 gnmvdl 57%
5. Loose motions 4%
6. Bloody mucoid stool 4%
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46 STUDY ON SODIUM ANTIMONY GLUCONATE (SAG) IN VISCERAL
LEISHMANIASIS
(KALA-A2AR) SERCPOSIJT!VE PATIENTS

Leishmanic- donovani parasites were demonstrated in Giemsa- stained smears or
by culture in 715 bone-marrow aspirates of the VL suspected population (1,273) (Tabl(‘
1). With the exception of two all others (6%8) from the confirmed cases tested in DAT
(640) had titer; indicative of VL ( 1:3,200). Of the remaining 558 L. donovani
negative cases, the DAT revealed positive results in 547. Leishmania donovani
parasites were also demonstrated in all 45 PKDL suspected cases; 43 of those
patients had DAT titers 1:3,200 (Toble 1).

Of the confirmed and suspected VL cases treated (1,273), 1,197 (94.02%) showed
immediate response to a 20 day treatment course. In more than 90% of the patients,
fever subsided during the first 3-5 days of treatment and within 2-3 months post
treatment there was significant weight gain regression in spleen size and improvement
in hemoglobin concentrations and total leukocyte counts (Table 2). Ail bone-marrow
aspirates and skin snip/nodule biopsies collected from the sreated VL and PKIDL
patients were negative for L.donovani and no relapses or PKDL signs were observed
during the foilow-up period. In 44 (3.46%) of the VL treated cases (1,273), SAG
administration v/as extended to pciods vatying from 40 to 60 days as those patients
did not show desirable improvemf.'it durin™ the initial course of treatment (20 days).
All 44 cases were eventually cured and no relapses were registered during the follow-
up period. In the total population treated (1,273), only 11 (0.86%) showed no iigns of
improvement even after administration of SAG maximum dose for 60 days; they did,
however, respond positively later to pentamidine treatment. Twenty one patients
(1.65%) died as a result of malriiir'tion (15) or before completion of therapy against

intercurrent pulnvjnary tuberculosis.
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Based on the number of parasitologic;;!'*/ confirmed eases (640) or those with a
positive response to specific anti- 'eishmania chemotherapy (558), the sensitivity of the
three serological methods were .-s follows: DAT (99.6%). ELISA (85.8%) and IHA
(80.3%); DAT specificity was 97.7%).

Of the 45 PKDL cases treated as described. 36 (83.5%) showed no side effects.

However, in nine patients, epistaxis (1), body ache (3) and abscess formation (5) were

observed.

AGE AND SEX DISTRIBUTION AMONG KALA-AZAR
CASES IN ONE CALANDER YEAR 1991

NO.OF CASES

ACE GROUP

HAS,E FEMALE
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TABLE - 4.6.1
Serologicalresults in parasitologically confirmed and unconfirmed visceral

leishmaniasis (VL) patients

Serodiagnostic

Diagnosis Number  Test* Serological results
Unconfirmed VL DAT <1:1,600 1:3,200-25,600 <1:5,120
n 175 372

ELISA absorbance

558 ELISA <0.29 < 0.30-0.60 <0.61
79 364 115
IHA ftitre
IHA <1.64 1:128-1:256 <572
110 309 139
DAT Titre
<1.1,600 1:3,200-1:25,600 <1:5.120
Confirmed VL 715** OAT 2 45 593
PKDL 45 DAT 2 15 28
Treated VL 272 DAT 0 79 193
Endemic cont. 200 DAT 187 13 0
Other control 524 DAT 520 4 0

Direct Agglutination Test (DAT), Enzyme-Linked Immunosorbent
Assay (ELISA) and Hemagglutination Test (ILIA) **DAT was performed

on 640 VL patients.
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TABLE -4,6.2

Clinical response to sodiunn antimony gluconate (SAG) administration in
parasitologically or serologically diagnosed visceral leishmaniasis patients

Clinical Status* Asses'.nr.ent of clinical criterion criterion

Increase in spleen size (inches)

0 1-2 34
Splenomegaly B.T. 115 549 415 194
AT. 1.247 7 13 6

Duration of fever (weeks)

24 4-12 13-24 25
Fever B.T. 48 221 495 358 151
AT. O 0 0 0 n

Hemoglobin co m=>centration(gm/100 ml)

4 5-' 9-12 13-14
Anemia li.T. 195 894 150 33
AT. 18 135 995 110 15

Leukocyte count (cells/CMM)

2000-2500 2501-3000 3001-3500 3501-4500 =>4500
Leukopenia B.T. 269 495 390 79 40
AT. 0 0 198 650 425

*Before start of treatment (B.T.) and after treatment (B.T.)
during the follov™-up period (3-12 month).
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4.7 STUDY ON DIFFERENT TREATMENT SCHEDULE FOR SAG FAILURE CASES OF
ViSCERAL LFISHMANIASIS IN BANGLADESH

Cut of 55 SAG wunresponsive case?, to antimony 10 were gt oup A, 10 in iji o jp B, UT
in cjroup C, S in group O and in group E. Response to different t;eatrli-.:-;it,
schedule were summarized in Table 1 and the findings of group A revealed

86% of cases with 30 days of SAG showeo' parasitological cure. "~.0 percent cases
were responded to group B on the other hand 100?. C3ses responded to group C an.)
99% in group £. One patient from group C and 4 from group B were responded to
group C. 5 patients from those who did not respond to group 0 were also
responded to group C, One patient relapsed during follow?d-up a 15 year old I;>y
in group A who responded to group E. The follow-up exaiuination six weer:s, 5
moiiths and 12 months revealed that spleen axis was reduceci haematological level

gradually increased in group A B, C and D, but rapidly in group C. Results of

the one year follow-up examination showed that the haeraog lobin le/el, I~.ukocyt?
count had risen to 14.5 g/dl, JO,0UO/cum. gradually increased in group' A and
grou,- D but one had 1 cm sp een ever after 1 year, ;Serum iilbumen levelB
gradually returned to normal bv follow-up examination of three wesKs bu:
hyporglobulin®mia persisted for one y”“ar in some patients, altliough dt lo”ier
levels ( 4.4 gl/dl than during active cases. No patient had an abnormal BUM
before and or during treatnent. Only five cases of VL developed epistaxi;:

(2.62%) and gac-troenteritis (6.3%) as an immediate complication. There were al-.-c

orher complications like pain and abscess (.351) in injection s.ite, bodyatlie

'2.62%). Delayed complications were anaemia (il.,4%), oedema (6.3%), cough
(3.5%). All of them were given symptomatic treatment. 2 cases where VI.
aa?.ociated wit:h other diseases like malnutrition and cort-scted by syiiiploiii.i! li'c.

treatment and diet therapy.
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Taljle-1 Different Treatment Schedule for SAG Failure Cases of
Visceral Leishmaniasis in Bangladesh

Different Treatment Schedule

S/vG 20 mg/kg body weight not exceeding not more than 850 mg/day, 1"V
IV for 30 days

SAG 10 mg/kg body weight twice daily, IM or IV for 10 days

SAG 10 mg/kg body weight thrice daily for 7 days

AILOPURINOI +SAG.

Allnpijrina! 20 mg/kg body weight orally daily for 9 weeks inaddilion to 20
mg/kg SAG daily inj.for 3 weeks (4th to bth weeks).

PENTAMEDINE -4 mg/kg body weight every alternals day

I.V. forl4 days.

Note: At the end of therapy as per 6 treatiT'ient_ schedule, the result was considered
"success' meaning absence of parasite or 'failure’ meaning persistence of
parasite from splenic or bone- marrows aspiration.

Table-2

Treatment

A. One daily Inj.SAC

B. Two dally tnj.SAC
C. Ttiree dsiiy inj.SAC
D- Allopurlnol & SAG

E. P<»ntan»dine Inj

ToUl

Results of Different Treatment Schedule for SAG Failure Cases of Visceral
Leishmaniasis in Bangladesh

Schedule Days No.of Success % Failure Remarks  Cases
=0 10 8 80 2 1 re«|tonded to C atid anotfwf 1G
10 10 6 60 4 311 4 raiponded tP ~oiip C
7 15(1) 15 100 0 1 r«rtponded from gr>up ~ A 4 front B
63 05 0 ¢} 5 Shon\0
14 15(1) 14 99.33 1
55{1) 44(2) 12 12 out of 55 cases h»d multiple tra

Note: No. of secondary unresponsive cases are given in parenthesis.
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4.8 STUDY ON VECTOR (SANDFLY IN RELATION WITH VL (KALA-AZAR) AND
EFFECT OF DDT ON ITS CONTROL

Kala-azar case and vector density

During t'lo first survey 5,500 samples were examined in HOC houses (Table-!).
Out of that 1828 kala-azar cases were detected. Of which 715 cases were
serologically and parasitologically positive; 1068 serologically positive and 45 were
PKDL cases. 1273 were given treatment according to WHO 1904 schedule imd 55!}
cases were put under follow up. Sandflies were collected in the village Awaltia for one
year during first survey (Table 2). A total of 1395 sandflies (5.82 m/hr) were collected
by hand catch. Out of 1395 saic'flies 559 (40.07%) were P.argenlipes, the known
vector of Indian subc:ontinent. Correlation belweett llie nunibfr of kala-azar case and

vector density (m/hr) was calculaied using SPSS/PC-f and the relation was foutui

significant (p<.025).
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TABLE | . KFFECT OF . P INCIDENCE OF KAIV-AZAR IN SPRAVLD h
g Uni ituth os]
A .

UNSPRAYED
YEAR/ PERIOD Intervention Arei where DDT sprayied in July 1988 after 1st
tiurvelllance
No. No. Kala-azar cases detected P.argentipes
house Examined (S.fly)
visited sero  ClI. PKDL Total (tn/hour.8
LD. Sero hrs)
body -ve
DAT
1st survey 1400 5500 715 1068 45 1828- 5.82
Jun'87 -7/lay'88 13 19.41 33.23
DDT sprayed
Jul'aa
2nd survey 1000 1800 2 5 0 7 0. 2§
Jun'89 -May'90 0.04 0.1 0.14
3rd survey 880 3500 0 1 0 1 0. 18
Jun'92 -Dec 92 0.11 0.1
INTERVENTION AREA
1st survey 1400 7000 5 12 1 18 1.56 1
Jun'87 -Hay'88 0.07 0.17 0.25

1DDT sprayed

IJul'8s8

&
| 2nd survey i000 4200 35 77 3 115 2.76
Jiui'89 -May'90 0.83 1.83 2.73
3rd survey 880 3100 15 60 2 7 2.86 1
Jun'92 -Dec'92 0.48 1 1.93 2.48

Note i Figures within parenthesis are percentage of row total.

Table i Species composition of sandfly collected by hand catch,
during June 'Q7 - May '88.

HMilll l’ﬁtﬁ/l P.anji-'nlipna  P.|>apdtatii S.bal.'ii bjhii S.ehorti Sibaraudl
1987 102 41 8 50 2 1 1
June
July 16 3 69 15 66 9 6 1
I Aug 202 30 10 102 7 3
1Sept 105 71 & 108 (0} 1
| 114 48 3 60 1 [
1 Nov ~102 35 7 52 7 1 1
| 79 31 s 35 6 2
1988 45 17 (0] 28 0 (0}
Janu
Feb 58 28 3 24 3 0
Mar 75 20 6 39 2 2
Apr 1li bl 10 42 4 4 n
1t)7 b2 )8 71 2 4
1395 559 90 677 44 25

(40.07t)  (fi.45"1) (48 lidgy . (3. 161) (1.-19%)
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Table 3: Showing the comparative results between sandfly density and
incidences of Kala-azar during survey 19B7-88 and 1991-5:! in
Mymemsingh district of Bangladesh. (Control area where there
was no intervention i.e. where no DDT spraying was done since
1987 till to date in Trishal, Fulbaria and Bhaluka under
Hyinensingh .

June , 1987 -May, 1988 Control area, June. 1991-May, 1992, Control

Ho DDT spraying area. No DDT ‘'spraying

lear NoGpturad locooss id - tihi. Ha Ko.Cpfred  Intaooss i/hr. Ha 1

Kodod vhido llected  Kalaj:ar la vhido Qllected  Kala—azar

PoUootQivj 8 brs dettckd fol(lootou 9 bra drected
f)ed 9 foud
1987 11 3 0.37 0 37 2 0.25 1

June

Jul 15 5 0.62 0 41 6 0.75 4

Aug 24 9 1.12 1 44 9 1.12 i

Si'pt 36 10 1.25 I 55 19 2.37 1

Oct 40 5 0.f2 _ o_ 57 4 0.5

Nov b1 6 0.75 0 71 2 0.29 A

Dec C5 3 c.37 1 70 4 0.5 2

1S£8 58 7 0.87 0] 85 9 1.12

Jan

Feb 69 11 1.37 1 91 18 2.25 10

Mar 60 23 2.87 0 112 51 6,37 13

Apr 81 35 4 .37 0 130 60 7.5 29

Hay 85 33 4.12 1 210 81 10.12 31

Total 195 150 1.56 5 1003 260 2.7 112
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SEASONAL DISTRBUTIOR""OF SANDFLY COLLECTED
FTOM HUMAN DWELLING & CATTLE SHED ('87-'88)

No man/hr catch
12

Human Dwelling i JCattle Shed
10

Jiil Aug Sep Oct Nov Dec Jan'Bfl Teb Mar Apr May

Month
SEASONAL DISTRIBUTION OF Rargentipes

IN THE VILLAGE AWALTIA.TRISHAL ('B7-'8B)

man/hr.

10

al-
I

“lm

Jun '87 Jul Aug Sept Oct pov Dac Jan'B8 Feb Mar Apr May
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Table 1 shows the effect of DDT in sprayed and unsprayed area. It was observed
that during 1 survey where 45 PKDL cases were detected, during 2nd surv'ey one
year after DDT spraying not a single PKDL case was detected though 7 (0.14%) now
kala-azar cases were found. During 3rd survey only 1 (0.020%) kala-azar case was

detected serologically and no KKDL or parasitologically positive case was found.

Simultaneously vector density was also reduced, 0.25 m/hr and 0.18 m/hr during
2nd and 3rd survey period. On the other hand in the unsprayed area (control) during

the three surveys 0.24%, 2.73% and 2,4870 kald-a/.ur cases were detected and the
vector density were 1.56, 2.76 and 2.86 m/hr respectively.

Sandfly fauna:

A total of 1395 sandflies v/ere collected during one year and out of that 559
(40..07%) were P. argentipes. Other species were P.papatasi (6.45%), S.babu
(48.53%), S. shortii (3.16%) and S. barraudi (1.79%) Table 3.

Larval Habitat

24 larval collection were performed during the 1 survey period, 12 from human

dwelling and 12 from cattle shed. 4(33.33%) out of 12 collection from human dwelling

and 7(58.33%) from the cattle shed were found positive.
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Host preference
Blood meal analyses were done for 236 smear; and they showed 95(40.25%)
were from human, 123 (52.11%) from bovine and 18 (7.63%) from other hosts.
Seasonal Distribution
A seasonal distribution of P. argentipes was found in it two peaks, one between july
and September and other between April & May and lowest in January (Fig. 1). Kala-
azar cases were also high in the post monsoon months. After DDT spraying in July '88
in the study areas, during the 2nd and 3rd surveys, 24 and 18 P.argentipes were
collected. No ts-ed can be shown with so few numbers sandflies. Kala-azar incidence
was also reduced from 1828 during 14 survey to 7 and | case in 2nd and 3rd survey
respectively (Table 1).
it was again observed that tho density of .argentipes is higher in the caulo shet)
compared to the human dwelling bo.h in  morning and evening resting collection

throughout the year (Fig.2).
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4.9 A COMPARATIVE SEROLOGICAL STUDY FOR MEASURING THE ANTIBODY OF LD BODY
USING DAT, IFAT, ELISA & IHA IN HIGH AND LOW ENDEMC AREA OF KAIA AZAR IN

SELECTED AREA OF BANGLADESH

METHODS OF STATISTICAL ANALYSIS
Methods of Analysis and Data Analysis:

A pair specimen of each individual was examined botii smeared slide/culiure
examination and DAT Test Tiu- measure of a?socl.vion n: mely kappa coefficienj
(Cohen, 1960) was used to mear.ure the degree of agreement of that association.
Following, the other parameters <vere sensitivity and specificity of lieroconversioii

diagnosis and the probability of agreement of posritive and negative diagnosis.

1 2x2 Table of Match Pair An ilysis

Slides/culture

Positive Negative Total
Yes a b pi
Seroconver-
sion No c d ql
Total p2 a2 N
where:

a =Slide +ve and seroconversion positive

b = Slide negative but serocon™Nersion positive

¢ = Slide +ve but no sero-con'/f-rsion positive

d = Slide negative and no seroconversion positive
N = All specimens

16



Dhaka University Institutional Repository

Parameter of Data Analysis:

1 Sensitivity of seroconversion: defined as the proportion of positive reactors,

serological positive, among the individuals with patient parasitemia by bone-
marrow examination.

a
AEISITIVITV. A

aic
2. Specificity of seroconversion: defined as the proportion of fiegative
reactors,serological negntiv*;,among the individuals v/ithout patient parasitem a
by bone-marrow examination.
d
SPECIFICITY =

b+d
3. The probaljility of agreement of positive diagnosis (Pa)
2a

Pa —
2a+b+c

4. The probabilily of agreement of negative diagnosis (Pd):

2d
Pd = _
2d+b+c
2 (ad -be)
5. Kappa coefficient =
plq24j2ql
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DATA ANALYSIS:

Data obtained from this study will be analysed using five statistical tests, namely,
the chi- square test, student's t test one-way analysis of varianc e (Anova) with multipU;
range test, Bartlett's test, and step wise multiple linear regression analysis (Kltinbauai
and kupper, 1978; Duncan and Trpp, 19B9; Hassard, 1990), SPSSPC+ and LOTUS
statistical computer packages will lie used where appropriate, Significant alpha levels
for all analysis will be set at 0.05.

A. Data Analysis for qualitative Variables:-

1 The chi-square test for multiple independent proportions (2/k) will be
done to test for the:-

11 difference in the dislribution of the-samples in the high and low and non
endemic control areas among the four tests.

1.2 difference in the distribution of the area of residence of the study
population among the three tests.

13 difference in thesex distribution of the study population among the three
areas and among the three tests.

14 difference in the frequency of distribution of the aitibody scores of the
study population for e™Kh type of test among the tliree areas.

2. Bartlett's chi-square test will be used to test for the homogeneity of variance of
the age distribution among the thret tests. It will be used to indicate whether the one -
way ANOVA assumption of homogeneity of variance will be violated or not.

D.jta Analysis for Quantitative Variables: Bivariabie comparison of the means of the
antibody scores obtain from each test amotig the three study areas will be carried out
using the ANOVA test following by multiple range test.

For bivariabie comparison of the means of the antibody score, student's t test and
one way ANOVA for comparison vjf two means or more than two means respectively

will be used, 'he multiple range test (LSD approach) was done when the ANOVA test
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will be revealed a significant difference to identify which pair(s) of nneans will be
different. For multi variable analysis, the multiple linear regression will be used.
Comparison of theilean ages among the three study groups will be accomplished

using the ANOVA test following by the multiple linear regression test (when

appropriate).

119



Dhaka University Institutional Repository

The Antibody Scoring System:

The parameter u«ed to assess the efficiency of ihr scrolopical methods under
investigation to differentiate between high and low endemic areas was the antibocly
levels of the f)opulation in the respective study areas. Since the inherent units of
measurf! used to express the antibody levels for each method" differed, i.e. ‘tilre' for
the two types of IFA's and optica: density (O.D.) for the standnrri ELISA, :t was decided
to transform the original values obtained for each method into a unit of continuous
measurement which would make them uniform and thus, statistically comparable. A
scoring system was, therefore, devised where the original values were coded and
given an equivalent score which ranged from one to four. The process of coding that

was done detailed the following stepi:-

FOR ELISA & IFAT
1 Preliminary transformation of the original results (i.e. in "titers") io
equivalent logarithmic values (log to the base 10).

This was done to restore the extremely skewed distribution of data set to
normality, inasmuch as this is one of the fundamental assumptions that must be kept
for results of the parametric analyses that were carried out in this study to be
considered valid and meaningful (Dawson - Saunders and Trapp, 1990; Hassard,

1991).
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The titers of the samples tested for IFAT ranged from five to 1280. All samples with
titers less than five were given a value of 1.25, since this is the four -fold dilution titer
preceding the starting working dilution of 1.5 For IFAT the minimum titer was 20 and
values of less than 20 were entered as 10, inasmuch as this is ihe titer equivalent to
the two fold dilution less than the initial working dilution of 1:20. The maximum titer
obtained was 102-10.

2. Determination of the irithmetic mean and median of the logarithmic
transformations of the respective tit-rs of the data set for each test.

As shown in Table 1, the loga/ithmic trc.nsformation was not as effective as it was
hoped it would be since the distribution of the data set still tended to be skewed to the
right (i.e. the mean values were larger than the-median values) (Dawson - Saunders

and Trapp, 1990) although to a lesser extent than if the original titer values were ftir.ed.
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3. Construction of the scoring system:

The scoring system was constructed using the inter quartilc range;; based on the

arithmetic median of the log"Q titer values for each test (Dawson-Saunders and Trapp,

1990). The int™r gnnrtilp r,-xe" =td their 'eespective Lquivalcnt antibody scores are

given below:

Inter quartile Ranges of Data Se. Antibody

Srore
Minimum value -25Ilh percentile value - 1
>25th percen'ile value - median value 2
>mediiin value - 75th percentile value 3
>75th percentile value - maximum value 4

Using this system, the antibody scores for the F\T rnnged Irom 1 to dwith a meai™
of 2.38 + 1.15 S.D.; while those of the DAT were from 1.5 to 4 with a mean of 2.10 +

1.01 S.D. The lowest score for the DAT was set at 1.5 in‘“tead of 1, since the
minimum up to the median values obtained for the test were the same (i.e.0.097), as
shown in Table 3. The minimum ;;core of 1.5 for DAT was deri»/ed from the average of
the equivalent antibody scores of liie first two inter quartile ranges (i.e. 1+2 divided by
2 =15).

The blueprint for this scoring syl.em is presented in

Table 2.
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b. ELISA

The recording process for ELISA differed from that of DAT and IFAT in that the
original results (O.D.) were not transformed into logarithmic values since the data set
did not have a markedly wide ran™e.

The lowest O.D. value obtained was O.0bO and the highest was 1.39. The median
was 0.460. Direct transformation of ihe O.D. values to antibody score showed that the

minimum score was 1 and the maximum was 4 (mean = 2.46 + 1.12 S.D.) as shown

in Table 2.
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49.1 Descriptive Statistics of the Data Set for DAT, IFAT & ELISA.

descriptive Test

M easure

(arithmetic) DAT IFAT ELISA
(Titer log-j q) (Titer l)g ™q) (0.D))

Minimum 0.097 1.000 0.060
215th

percentile 0.097 1.602 0.280
Median 0.097 2204 - 0.460
75th

percentile 0.699 3.107 0.680
Maximum 3.107 4.010 1.390
Mean 0.749 2.326 0.498
Std. Deviation 0.715 0.921 0.274
Variance 0.512 0.848 0.075
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4.9.2 Blueprint of the Antibody Level Scoring System Adapted

for the Comparison of the Results of DAT, IFAT & ELISA

Test Range cf lcgjg Range cf Equivalent Mcac. + S.D.
transformed optical antit<Kly of
titors density scon; antibody
(0.D.) score
DAT 0.000-0.097 15
0.098-0.699 3 2.10 + 101
>0.699 4
IFAT 1000-1.602
1.603-2.204 2 37 +1.15
2.205-3.107 3
>3.107 4
ELISA 0.060-2.280 1
0.281 G.150 0 2.46 +1.11
0.461-0.680 3
>0.680 4
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Results ot tt.e comnarison of di>tribution of the 826 serum srirnplos in the high at\d
low endemic areas following random allocation to the threr serolop.iral tests are

presented in 4.9.3

Comparison of sampl(> distribut'on in the High and low Endemic areas

among the three serological tests.

Study Serological Number of samples (%)
population Method
group No. Total
High Endemic Low Endemic
area area
Croup 1 ELISA 131(60.4%) 86(39.6%) 217
Croup 2 DAT 132(60.6%) 86(3y.G%) 218
Croup 3 IFAT 134(61.8%) 83(38.2%) 217
Croup 4 IHA 134(63.8%) 76(36.2%) 210
Total : 531(61.6%) 331(38.4%) 862

As shown a greater proportion hi.6%) of the sera came from the high endemic
area; while 38.4 percent were ta*»en from the low endemic area. However, this
dift'erence was shown to be not si'jrificant (P value = 0.88), indicating that such high
proportion observed from the dota were due to chance variation. Except for IHA
where only 210 samples were assigned, the number of sample allocated to the other
tests was more or less equal, ie. 217 for ELISA, 218 for DAT and 217 for IKAT (P
value=0.949). In addition as a result of random allocation the distribution of the
samples from the respective endemic area among the four tests is apparently
comparable as shown in Table-3.
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4.9 SERO CONVERSION USING DAT AS A COHORT STUDY

Out of the 862 serum samples collected only 15 (1.7%) were positive on bone
marrow slide film examination & in culture {Ten 1.2%) of these came from llie high
endemic area, while, 5(0.05%) were taken from the low endemic one. Sixty percent
(6/10) of the slide positive samples or growth in culture from the high endemic area
were infected with LD body while ~01 (4/10) growth in culture.

127



Dhaka University Institutional Repository

COMPARISON
OF
ELISA DAT HAT

A. DIIMOGRAPHIC PROFILE OF STUDY THE POPULATION

Statistical analysis (ANOVA, Chisquare) of the clemo<;raphic cliaracteristicb of the
study population (i.e. age, sex, place of residence) assigned to each test showed that

the three groups were homogeiecus and comparable in age and sex distribution, as

well as in the distribution of area of residence.

B. AGE DISTRIir-iUTION

The overall age distribution for the three study groups ranged from six months to 78
years (N=652), with a mean of 24.8 + 17 years (95%) confidence interval: 22.56 -
26.20 years). The minimum age for group 1 was one vear and the maximum was 78
years. For group i, the age range was from 0.5-70 years; whereas,

for group 3, it was from 1-73 years. The variance of the age distribution among the
three texts was found to be homo™.-neous (Bartlett's square test = 1.695 (cIf = 2),
p=0.428. As shown in Table 4, thf ro was no significant difference in the mean ages of
the study population in the three tests (F=0.9904), suggesting that random allocation

was successful in controlling for the extraneous effect age.
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4.9.4 Comparison of mean Ages Among the three study groups

Croup Total Mean =D SE 95% ClI F F
No. No. Age(yrs) For Moan  Ratio Kctii trtil;
1 217 24.76 16.54 1:12 112 2254 26.97 0.009IS .9904
2 218 24.98 18.01 122 122 22.57-27.18
3 217 24.92 16.89 1:15 115 22.66-27.18
Tot.ll: 652 . 24.8« 17.13 0.67 0.67 23.57-26.20

m

Sfix Pistribuliofi

Comparison of the sex distribution of each study population among the three tests
revealed that males and females were relatively equally distributed within each test
and between test (X = 1:36 (df = 2), P value = 0.5067) (Table 5), again indicating
that random allocation was able to control for the potential confounding effect of

gender.
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4.9.5 : Sex Distribution of the study population among the three tests
Sex Test X(2) P
value value
ELISA DAT IFAT
Male 117 107 117 +1.36 0.5017

(50.92%) (49.08%)  (53.92%)

Female 100 111 100
(46.08%) (50.92%) (46.08%)

Total: 217 218 217
(33.30%) (39.4%) (33.30%)

*df =2

Distribution of the Area of Residence

It was shown that nnost of the subjects included in each test came from the high
endemic area and there was no significant difference in the distribution of the

respective study groups from high and low endemic areas among the three tests (x» =

0.102

(df=2). P value =0.95).
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4.9.6 : Distribution of the study population in the two study

Areas Among the three tests.

Area Test X2 P
value value

ELISA DAT IFAF

[-OW

endemic 86 86 83 MO2 .94985

area (39.63%) (39.4 5%) (30.2.5%)

High

endemic 131 132 134

area (60.37%) (60.55%) (m61.75%)

Total: 217 210 217
(33.30%) (39.4%) (33.30%)

*df=2

B. ComjDarative Analysis of ihe Ability of ihe three Tests to

Discriminate varying levels of kala-azar endemicity

Results of the overall frequency distribution of the antibody scores among the

study populations for each test are presented in Tables 7 and B.
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4.9.7: i rcquency Distribution of Antibody Scorcs obtained for ELISA among the

populations in the two study areas.

Antibody Number of samples % Total *P
Score value

High endemic area Low endemic area

1.5 87 71 158
(66.4%) (82.6%)
3 12 5 17 0.030
(9.20%) (5.8%)
4 2 10
(24.4%) (11.6%)
Total: 131 86 217

'‘p val'je of X- test; df =2
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4.9.8. Frefquency Distribution of Antibody Score obtained for
DAT and IFAT among the popijlations in both study areas.

Test Area Antitxxiy score Total -p
value
1 2 3 4
DAT High 33 2 37 40 132
(25%) (16.7%) (28%) (30.3%)
0.000
Low 40 17 23 6 06
(46.08%) (19.8%) (26.7%) (6.9%)
IFAT High 42 2 35 35 134
(31.3%) (16.4%) (26.1%) (26.1%)
0.001
Low 't5 33 19 m 1b 8.J
(18.1%) (39.3%) (22.9%) (19.2%)

*p value of x2 test; df (Std DAT=3; c'f (IFAT)r--3

As s'iown in the Tables 7 and 8, there was a statistically significant difference (P
<0.05, ) in the frequency distribution of the antibody scores between the high .jad
low endemic areas for each type of test.

Comparison (ANOVA) between the overall mean antibody scores obtained from
the three tests (tables 9 and 10) likewise, revealed that at least, one of the three tests
was significantly different from the others (P value =0.0021). To determine which of
the tests differed significantly from the others, a multiple comparison test or multiple
range test (LSD approach) of the mean scores obtained for the three tests was, thus,
performed. Resulis showed that the difference in the mean scores between DAT and
IFAT were not significantly different from each other (P value, 0.0.5); but were

significantly different from that of ELISA data not shown).
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The jntibody scores of all the fifty norma! contro! sera for the res|:)cctivc tests ii:.cd

in this study were demonstrated io be as follows: ELISA=1.5, DAT=1, !"AT=1

4.9.9 . Com[>a.rison of the overall Mean Antibody Score Amortg the

three Tests (ELISA, DAT, IFAT) from Roth study areas.

Test Total Mean Std Std 95% confidence interval
No. score Deviation Error for mean

ELISA 217 2.1014 1.0144 .0689 1.9657 -2.2371

DAT 218 2.3761 1.1543 .0782 22221 -2,5302

IFAT 217 2.4552 1.1177 .0755 2.3067 -2.bujii

4.9.10 : Anova Table : Comparison of variances of the mean

scores of El.ISA, DAT and iFAT

Source of Degree of .Sum of Mean F F
variation freeHom square squares Ratio Prob.
Between 2 15.0364 7.5182 6.2454 .0021
groups

Within 649 781.2596 1.2038

Total 651 796 2960
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from the nurrow range of the confidence limits shown for each test (Table-9) one
could conclude with 95% confidence) that the estimates of the true mean antibody
score in the population are relatively precise. Moreover, if also gave us a rough idea as
to which test differed from the others (in this case ELISA being different from DAT and

IFAT which was estimated by the multiple range test).

To reach the general objective of this study, the key question that had to be
answered was, whirh of the three tests shows the best correlation between antibody
score and the known travels of endemicity of the respective study areas ? To address
this issues, a stepwise multiple linear regression analysis (b”iwvion - saund“ss aiid
Trapp. 1990) of the data was performed. The choice of this method of statistical
analysis essentially rested on the awareness of the existence of a vast number of
variables that could possibly influence the outcome (i.e.
antibody score) of the tests. There w'ere two basic steps that were carried out in the
regression analysis. The first step was to include all the explanatory variables that were
thought to be biologically related to the outcome in to the regression equation. Then
those variables whose regression coefficients were found to be not stati'ticaMy
significant were eliminated from the equation and the regression equation was
recalculated by using only the variables whose regression coefficients were
demonstrated to be statistically significant.

The basic equation formula that was used for the calculation is given below (klein

baumn and Kupper, 1978; Duncan and Trapp, 1989; Hassard, 1090).

Where

Y= antibody score (outcome vari”™ I=le)
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a= int("yc(>pt term.

BEAZANEAC I regression coefficients of the study factors (explanatory

variables) that were included in the equation.

X]|, x2> ~"3......... explanatory or independent variables tha! may affect the

outcome.

A total of three multiple linear regression models were formulated and the \arious

independent variables included in cach model are summarized below;

Model 1 (Steu 1); DAT, age, area, parasite density, sex 11iSa.
Model 2 (Step 2): Interaction effect between type of test and level
of endemicity of area (interaction), test, age, area.

Model 3 (Step 3): Test, age, area.

136



Dhaka University Institutional Repository

Results of the sequential processes that were involved in the analysis are
presented in Tables 11-16. These results show the respective regression coefl’icientb
the respective standard errors and statistics of the independent variables included in
each models, as well as the results of the respective tests for significance of each
regression equation (ANOVA) Table Il and 12 for regression model 1, lables 13 and

¥1 for regression model 2, and Tables 15 and 16 for regression model 3i.
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4.VJ)1 Tl'egro'Sion ciu’fricient of DAT, age sex TMSA

rric Ijf ir\T (i'ejyessi it)

AVIOUT § NG 1 Amhb (L rily i e =062 x 6 A X an
0."52 X Area -2.475 E 01 x density ( 0.066 x Sex -
O.M™ \ K ISA).

Hf-oict'S ;"I

vai iiibie coelficseivt E rrol Regression vjlue
(o rj' (SfbMi.na)

DAT(x") -082 .096 -.(35 -,851
A< (<22) ,024 ,002 .)7U 10 .jas
Ari..(x™) V=2 .0ai 156

D!, Tisily(x,,) m2.475 C-Om A.727. F,-04.021 ~Mo
Sex (xX™) ,066 .07? .0,30 ,831
cr Au.) m5 ,00b d\v7 .i.SBI
intercepKa) lois .10 M.9V5

Delta coding IHI'5A - DAT —2 Il AT - 31 age (i i yejt) d.-Ooaiiy

{Nuifiber i) p.ir.-bitc i.L oody per Held), sex {Male="1; (emjle-0Ol
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>
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3952

,0000
.5ISBO
.1061
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4.9.12 ; Analysis of variance (ANOVA) Table for antibody score
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Regres'ion on DAT, Age, Area, Parasite density,Gender and ELISA (Regression

Model No.1)

Source ot df sum uf
variation squares
Regression 6 145.69
Residual 645 650.61

Total 651 796.30

Me a—* F Signit
sq'--a;res F
24.2K

1.01
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As indicaied in Table 11, only three of the independent variables included in the
regression model no.1l, namely age, area and ELISA, were found to have genuine
inlluence (P value of 0.0000, 0.0000 and 0.0004, respectively) on the antibody scorc
using IFAT as the reference test. Parasite density and gender were proven to be
insignificant prediction of the antibody score (P value 0.5580 and 0.4061). DAT was
likewise, shown to have no real influence on the estimated antibody score (P value =

0.3952) using iFAT as the reference.

Having identified parasite density and gender as statistically insignificant predictioT
of antibody score, they were ther. deleted in the second regression model. In addition,
two new terms (or explanatory variables) were-introduced into the equation. These
were a) "Test" which was a dummy variable coded 1 for El ISA and O for IFAT or DAT
and b) "Interaction"” which represented the explanatory variable of the effect o
interaction between of test and level of endemicity of area on the antibody score. Ihis
term was introduced into the equation to determine whethei the relationship between
type of test and antibody score is dependent on the level of endemicity of the area or
not.

The reason why DAT and IFAT were collapsed into just one term, i.e. 'test’, was
because the predicted scores for these two tests (when all the other five variables in
the first regression model were held constant) were found lo be not significantly

different from each other (P value =0.3952) Table II.
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4,9.13 : Regression coefficients of Interaction effect between (3) Test (Rel.',res-.i(jn

Model No.2: Antibody score=1.617+

0.056 tBSt X area +0.024 x age +0.335 x area -0.341

X test).
Independent Regression Std Standard T
variable coefficient error regression  value valve
S (b™) (b)) (beta)
Interaction .056 101 .020 .326 7444

(test x area

=D

Age .024 .002 .369 10.369 0000
(X2)
Area 335 .099 .148 3.386 0O0Ca
(X3)
Test -3Al1 A33 .145 2.565 .0106
(Xa)
Intercept 1617 .095 17.0i0 .0333

Data coding age (in years), Area (high”l, Low=0) Test (ELISA=1,

DAT/IFAT =0)
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4.9,14 ANOVA Table for antibody score regressed ai™a-nsl interaction effe( |
be iween Test and
Area, Age, Area &

Type of Test (Regression Model No.2)

Source of (f Sume of Mean F Sig Multiple K Std
variation squares square F R Error
Regression 4 144.059 36.015 35.726 .0000 42534 .18091 1.404
Residual 647 657..237 1.0eP.

As shown in Table 1", age, level of endemicity of the area, and the type of
serological test used were still found to exeit a strong influonce on the antibody score
(" values <0.05) even after exclusion of fiarasite density and sex from ihe erjuaiion.
Moreover, it was shown that there was no interaction between tyjoe of test u-.ed and
level of endemicity of the area (P=0.7444), indicating that these two factors operate
independently of each other in their effect on the antibody. Further more, it indicates
that the diffe'ence in the mean antibody score between the high and low endemic
areas using f:LISA is equal to the difference in the mean antibody score between the
two endemic areas using either DAT or IFAT, In ihe other v/ords, it reveals inal theie
was no significant difference in the ability of the three tests to distinguish between the
high and the low endemic areas when all the other variables includeti the equaiion

are held constant.



Dhaka University Institutional Repository

4.9.15: Regression coefficients of Type of Test Age and Area
Regressed Against Antii:>ody Score(Regression Model No.3)

Independent  Regression Std Standard T
variable coefficient error regression  value
(Xi) (bi) (b,) (beta)

Test -.307 .083 -131 -3.686
(X1)

Age .024 .002 .369 10.372
(X2)

Arta oro .00 i 156 .08
(Xj)

Intercept 1.606 .080 18.065

Data coding: Test (DAT/IFAT =C, ELISA=1), Age (in years), Area
(high-1, Low =0).

Sig

.0002

0000

0000
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4.9.16 ANOVA Table for antibody score regressed against Type of Test,

Age and Area, (Regression Model No.3)

Source of df Sume of Adean F Sig Multiple K 2 Std
variation sgisares squo.e F R Error
Kegression 3 143.952 47.98" 47M j 4.0000 4252 ,LAHO7fi 1.0034
Residual 648 651.344 1.007

In the final analysis only three of the independent variables tested in this study whri-
shown to exert a significant influence on the predicted antibody scores of the study
population from two endemic areas investigated. These were ages, type of seiologic
test employed and the inherent level of endemilcity of the area. The final regression
model that was, thus, adapted to analyze the results of this study was as follows:-

_Y-1.606-.307 Xi, +0.024 X2 +.353 Xj

Where,

Y = Predi( ted antibody score

1.606 = intercept

X~ =Test (a dummy variable coded
1=ELISA, O=DAT or IfAT)

0.307 = regression copffirjept (b

X2 = Age (in years)
0.024 = regression coefficient for %ige (b2)

X) =Area (a dummy variable coded

1 = high endemic art a

o =low endemic area

0.353 - regression coefficient for area (l) 5)
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From this statistical equation three conclusions were drawn: First, is that when age
and area are held constant, the predicted antibody score for ELISA will I>e .31 less that,
that of DAT or IFAT. Secondary it tells us that the antibody score is estimated to
incrnase by 0.02 for every ycnr cl increase ir; age for t:e same lest and area. Ttiirdly, ii
indicates that the predicted antibody score in the high endemic area will be 0.33 higher
mean that of the low endemic atea where the age and test remain constant. TIu'
intercept is not interceptable in thi*, design.

Results of this test for the significance ol the overall regression equation (Table 161
revealed that 18.1% (R2=.18078) of the variation in the predicted the antibody score \s
significancy explained (F ratio 47.984, P value =0.0000) by the combined influence of
the three indepe ndent variable included in the -model. As indicated in Table 14, ot
these three, age was found to exert the greatest influence on the variation in the
antibody score ( Beta =.369 ) followed by level of endemicity of area (Beta = .156)
then by type of test (Beta = -.156).

A tabulated suminary of the predicted mtr.n Uiuibody scores for LLISA aiul
DAT/IFAT for each age group are shown in Table 17 and 18 bellow. As can be seen in
Table 17 and 18, the differences in the predicted mean antibody scoies for same test
(and ag(?) between the high and low endemic areas are the same (i.e. 0.35) regardless
of whether the test employed in [; iSA or DAT/IFAT. Sinro th* difference’ in the nu nm
antibody scores between the two areas was shown to be statistically signilicant (H
value =0.000) (i)y in Table 15), then it cleaily indicates that the efficiency of the three
tests to discriminate between high and low endemics areas, based or the antibody

scores of the populations in the <espective areas are equal or the same.

The difference in the antibody scores obtained for the same area between tests
was likewise, shown to be equal, (i.e. 0.307). In other words, the antibody score

obtained for FLISA will be 0.307 less than that of DAT or IfAT, regardless of whelhei

the blood samples is taken from the high endemic area or frorn a low endemi-. one.

145



Dhaka University Institutional Repository

4.9.17: Comparison of the Predicted Mean Antibody Scores obtained for ELISA

between the High and Low Endemic Areas for Eath Age Group.

Age Antibody Scur Age Antibody Score
(yrs) (yr)

H\,ih Low High L(w

Endemic Endert/zC endemic Endemic

Ar(;a Area Area Area
lyr 1.676 1.323 4 yrs 2.636 2.283
2 yrs 17 1.347 42 yrs 2.66 2.307
3 yrs 1.724 1371 43 yrs 2.684 2.331
4 yrs 1.748 1.395 44 yrs 2.708 2.355
nyrs 1.772 1.419 45 yrs 2.732 2.379
6 YIS 1.796 1.443 46 yrs 2.756 2.403
7 yrs 1.82 1.467 47 yrs 2.78 2.427
8 yIs n.844 1491 48 wrs 2.804 2451
9 yrs 1.808 1.515 49 yrs' 2.82 2.475
10 yrs 1.892 1.539 50 yrs 2.82 2.499
11yrs 1.916 1.563 51 yrs 2.76 2.523
12 yrs 1.94 1.587 52 yrs 29 2.547
13 yrs 1.964 1611 53 yrs 2.924 2571
H yrs 1.988 1.635 54 yrs 2.948 2.595
15 yrs 2012 1.659 55 yrs 2.972 2.619
16 yrs 2.036 1.683 56 yrs 2.996 2.643
17 yrs 2.06 1.707 57 yrs 3.02 2.667
18 yrs 2,084 1731 58 yrs 3.044 2.69i
19 yrs 2.108 1.755 59 yrs 3.068 2.713
20 YIs 2.132 1.779 60 yrs 3.092 2.739
21 yrs 2.156 1.803 61 yrs 3.116 2.763
22 YIs 2.18 1.827 62 yrs 3.14 2.787
23 yrs 2.204 1851 63 yrs 3.164 2.811
24 yrs 2.228 1.875 64 yrs 3.188 2.£35
25 yrs 2.252 1.899 65 yrs 3.212 2.859
26 yrs 2.276 1.923 66 YIS 3.236 2.883
27 yrs 23 1.947 67 yrs 3.26 2.907
28 yrs 2.324 1.97! 68 YIS 3.284 2.931

yrs i".MB 1.99> 60 yrs 3.30a 2.955

30 yrs 2.372 2.019 70 yrs 3.332 2.979
31 yrs 2.396 2.043 71 yrs 3.356 3.003
32 yrs 242 2.067 72 yrs 3.38 3.027
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33 yrs 2.444 2.091 73 yrs 3.404 3.051

34 yrs 2.468 2.115 74 yrs 3.428 3.075
35 yrs 2.492 2.139 75 yrs 3.452 3.099
36 yrs 2.)16 2.163 7() yrs 3.476 3.123
37 yrs 2.54 2.187 77 yrs 35 3 147
38 yrs 2.564 2.221 78 yrs 3.524 3.171
39 yrs 2,5888 2.235

40 yrs 2.612 2.259

M 8
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4,9.18; Comparison of the Predicted Mean Antibody Scores

Age
(yrs).

1yr
2 yrs

3 yrs

4 yrs

5yrs

6 YyIs

7 yrs

8 YIs

9 yrs

10 yrs
11 yrs
12 yrs
13 yrs
14 yrs
15 yrs
16 yrs
17 yrs
18 yrs
19 yrs
20 yrs
21 yrs
22 yrs
23 yrs
24 yrs
25 yrs
26 yrs
27 yrs
28 yrs
29 yrs
30 yrs

Antibody Score

High
Endemic
Area

1.983
2.007
2.031
2.005
2.079
2.103
2.°27
2.151
2.175
2.199
2.223
2.247
2271
2.295
2.319
2.343
2.357
2.391
2.415
2.439
2.463
2.487
2511
2.535
2.559
2.583
2.607
2.631
2.655
2.679

Low
Endemic
Area

1.63
1.654
1.678
1.702
1.726
1.753
1.774
1.798
1.822
1845
1.87

1

1
1.942
1.966
1.99
2.014
2.038
2.062
2.086
2.11
2.134
2.158
2.182
2.206
2.23
2.254
2.278
2.302
2.326

Endemic Areas for Each Age Group.

Age
(yrs) _

41 yrs
42 yrs
43 yrs
44 yrs
45 yrs
46 yrs
47 yrs
48 yrs
49 yrs
50 yrs
51 yrs
52 V-
53 yrs
54 yrs
55 yrs
56 yrs
57 yrs
58 yrs
59 yrs
60 yrs
61 yrs
62 yrs
63 yrs
64 yrs
65 yrs
66 /TS
67 yrs
68 YIS
69 yrs
70 yrs
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obtained tor DAT/IFAT betwet.M the Hligh and Low

Antibody Score

High
endemic
Area

2.943
2.967
2.991

3.015
3.039
3.063
3.087
3.111

3.135
3.159
3.193
3.207
w OB
3.255
3.279
3.303
3.327
3.351

3.375
3.399
3.423
3.447
3471

3.495
3.519

3.567
3.501
3.615
3.639

Lo\v
Endemic
Area

2.59

2.614
2.638

2.662

2.686
271

2.734
2.758
2.782
2.806
2.83

2.851
2.878
2.V02
2.926
2.953
2.974
2.998
3.022
3.046
3.07

3.094
3.118
3.142
3.166
3.19

3.214
3.238
3.262
3.286
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31 yrs 2.703 2.3 71 yrs 3.663 331

32 yrs 2.727 2.374 72 yrs 3.687 3.334
33 yrs 2.751 2.398 73 yrs 3.711 3.358
34 yrs 2.775 2.422 74 yrs 3.735 3.382
35 yrs 2.799 2.446 75 yrs, 3.759 3.406
36 yrs 2.323 2.47 76 yrs 3.783 3.43
37 yrs 2.847 2.494 77 yrs 3.807 3.454
38 yrs 2.871 2.518 78 yrs 3.831 3.478
39 yrs 2.895 2.542

40 yrs 2.919 2.566
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4.10 SERO-CONVERStON USING DAT AS A COHORT STUDY

The cohort and its community
The community in Trifhal Thana under Mymensir.gh district of {’angkulesh is

rather compact. Most of the people built their houses along banks of the river

(Brahmaputra).

There were 714 people registered in 102 families stavini> in 95 houses which
composed of 374 males and 340 females. T,> studied population was classified in two
group. They were the group of local residents or owners and iheir relatives whicli
composed of 631 people and the youp of migrants or labourers and ;heir relatives
which composed of 83 people (T?ble-1). These two groups were consid ered th.U they
were different regarding the risk of kala-azar infection. To some extent, the group
local residents lived in the endemic areas for longer time. They were suspected as the
group of immuned population. Those migrants came from the different areas m the
south or Bangladesh. Where kala- azar was scarcely distributed and they had been
commonly lived in this community not more than one to two months, then they were
suspected as the non-immuned population. For the sake of data analysis and
evaluation of the serological response, the data of mip/ants must be excluded so the
data of local residents or owners and their relatives were only used in analysis of this

study.
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4.10.1 The population of 714 people in Gazipur of Trisha* were grouped by sexes

and different status.

Local residents Migrants Total
Male 321 53 374
45.00 74 52.4
Female 310 30 340
43.70 42 47.6
Total: 631 83 714

Note: Fig. withit) parentheses are percentages of row totals.

Surveillance of seasonal epidemic of ikala-azar in the group of local residents:

The incidence density was calculated as the rate of the number of new attacks or
monthly incidence and the number of person - months. Denominator of incidence
density or man - months was estimated from the summation of the inhabited month
of individual which was followed up in eve.7 month under the assumption that the
local resident who lived in the village in each month had a risk of kala-azar through the
month. The monthly incidence density demonstrated ihe epidemic paitcrn of kala-
azar. The annual incidence density per 1000 person-months of i<ala-a;'ar in the group
of local residents and their relatives were (Chowdhury et al 1993 at press) 7.7 and 7.7

respectively and they were added up to be 15.3 incidence.

The epidemic pattern of kala-azar among the local residents was demonstratt!d that
there was an epidemir: //ere occurre:, during May to August with the variation ol the
monthly incidenre from 12.6 to !J ' per thousand person - rTioNths. In the rest of this

year the monthly incidence densities were not so high. They varied from ni! to ™4 (Jer

\SlI
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1000 person - months except in March when the incidence density swang ubD to 10.2
per 1000 person - months. Statistical analysis was (ested for heterogenicity of the
monthly distribution of kala-azar incidence densities. The outcome revealed that they
were statistical’y significant (P<<0.05). Then it was explained that the vransmission of
kala- azar is minimum during September to February. The period of high po began
on May and last to July with variation of monthly incidence den .Mies from 13.0 to 25.2
per 1000 person - months. But during September to February the monthly incidence
density varied from zero to 3.1 iier 1000 person - months. The rest of period seemed
to be the inter period phase with e incidence densities froiT) 6.3 to 7.6 [v/Y I00OC

person - month:;.
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iDistribution of monthly DAT liters in terms of geometric m'-.in of reciprocal titer (CMKT)

and seropositive (>1;3200) rate in ihe group of local residents from April ~'ril to April 1991 in Ciu/ium

of Trishal Thana.

Month/
Year

Apr'ol
May
Jun

jul
Aug
Sep
Oct
Nov
Dec
jan'92
Feh
K.ar
Apr

Total:

Note:

highly endemic and

High endemic
Kala-azar area

LD body +ve/
Person-month

2/284
4/308
4/:n8
6/350
5/302
2/323
\/249
1/331
1/295
1/325
0/377
4/394
1/318

32/4074

12.6
171

16.6
6.2

34
31

10.2
3.2

7.7

Number of person?

Low eiiueinic
Kala-azar area

LD body +ve
Person-month

2/284
4/308
8/318
6/350
2/302
0/327
17249
2/331
0/295
1/325
/377
3/3%4
2/318

32/4074

examination was equal 620 person;; from 631 persons.
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25.2
171

77

the group of local residentr (owners

Tuial case
+ve/person
-month

4/234
8/308
12/31a
12/350
7/302
2/323
2/24§
3/331
1/295
2/325
1/377
7/394
3/318

64/4094

Icl'v end: mic) of bonemmorro*v/splicon aspir;'itctl rnalerialo
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rianre Monthly incidence dens"ity (per 1000 person-month) of
total cases( Kala-azar ) among the rgow local resident

from /ipril, 1992 to April, 1993 in Mymensingh district.

Incideiicfj denBity
S 1000 Derson-months Both areas
0—0 « Sigh endemic area

Low endemic ar«a

Apr May Jun Jul Aug Oct  Nov Jan Feb Mar Ap:
1992 27993 Mond.
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4.10.3. Distribution oi monihiy DAT titers in terms of geometric mean of reciprocal titer
(CMRT) and seropositive (>1:3200) rate in the group of local residents from April

1991 to April 992 in Guzium of Trisha! Thana.

Month/ OAT TITRE
Year Total Sere CMRT
+ve
>1:1600 3200 6400 1!300 15600 51200 102400
Apr'al 06! 36 23 22 22 21 18 203 70 9.1
May 100 30 30 29 28 28 21 266 624 327
Jun 88 18 16 14 14 12 3 215 591 375
Jul 104 32 26 22 21 12 41 277 625 8.0
Aug 80 21 16 12 11 10 13 196 59.2 27.6
Sep 99 19 20 19 i 15 26 236 581 352
Ort 121 40 14 12 11 9 12 248 51.2 18.7
Nov 104 39 28 25 25 21 32 290 641 375
Dec 125 17 26 20 18 16 28 266 53 31.2
Jan'92 102 3 24 29 16 11 28 277 632 392
Feb 158 15 35 24 29 25 31 338 533 300
Mar 132 43 39 29 30 25 27 325 594 288
Apr 105 26 38 30 34 28 48 299 649 50.0

Tol'il: 1379 3436 59.9 33.6



Figur* 16  Graphakp dniversbulosbitutionehBepoRioY titrw In t°rm# of
geometric mean of reciprocal titre (Q-RT) and
seropositive (> 1 :3200" rate in the group of local
residents and their relatives from April 19.92 to April

1997

Geor.itxic
tneaii reciprocal litre % Sero

(ijjua 17  Crav-h 0? cMstrlbution of mor.thly in“raasc” titra at legist
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relatives from April i9792to April 1973
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Par,ujt-n H 1

figure 20 Pattern of serological changes one or two rronths after

slid" ptosilive.
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F'aLern IV
Pat;ern 1V
Jigure 21 Pattern of no serological
slide turned to positi.ve.
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Pattern V

Figure 22 : Pattern of srological changes “~mong those whose slide

remained negative.
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Pc V.tern VI

Flijure 23 : PdLtern of no serological changes among those whose slide

remainded negative.
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Distribution of DAT titer in the group of local residents and their relative from April
1992-April 1993 in Guzium in village,

Trishai Thana.

From thfl total 3,436 samples obtained from 596 persons of local residents, there
were 2,057 samples or 59.9% of total samples had the titre equal or more than 1:3200
which were considered as sernposltive sampk-s, within these 2,057 seropositive
samples were collected from 445 persons. The monthly variation of the seropositive
rates and the Geometric Mean of Reciprocal Titre (CMRT) were illustrated in the
(rig.9) and the Table-5. Anovi, lest was done to evaluate th*( heterogenic iiy of the
monthly GMRT. The outcome re'-;;uled that they were significantly different especially
the CMRT in October when GiVilvT was significaniiy lowest statistical anaiysis wa>
applied the assess of the monthly “ariation of seropositive rate. It gave the iinportant
outcomes that the seropositive r?te measured -n October, Decembe’' nn() Februarv
were significantly different from orher. The seroconversion cate was ; u|>p(.scd to bt!
tile best parameters using to diagnose the new attack of kala-azar. However the
monthly variation of this rates weie more fluctuated. The lower level occurred in
August and October. The lower trend appear on the end period of the vector den-"ity
came below 1 man/hour December to February with the variatio.; seroconveiMon

from 17.9 to ''2.0%.

Reproducibility of the lest:

The overall of :tiidied serum samples from population of >>72 in Gui'iiiin vili.igt
were 3645, of which 859 (?3.6°, were randomly seierted fi.'r replicate testing. The

type of reproducibility used m thiri part of analysis was test - retest reiiability. Test m
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retest reliability was determined by s comparison of the two titers obtained on the 859
replicated serum samples. Table (5) showed the number of samples with the same
titers and with 1600 fold, 3200-fold and 6400-fold differences in titers on the two
determinations. From the test - retest reliability, 90.8% of the serum spr-cimens
showed a 1600-fold differences between the two tests 1.3% showed a 3200-fold
difference between the two test'. The difference as much as 6400 fold dilutions of the
test in the study was 0.i%. From this test of differences of both test-retest titer, the
distribution of outcomes had a mean and standard deviation of 39.8+ 3,05 and 40.02 +
3.5 respectively. There was no differences of the two means (P>O.U”). For titer of
second reading from retest which had difference from titer of f.iAt reading titer of first
reading would hf* used in gnaly'o- of result of OAT test become comparison titer of

first reading and 2nd reading only N\anted reliability of DAT titer reading.
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4.10.5 Percentages of titeieclianged }=roups

Reproducibility No.of % & st> *2 nd>
serum samples 2nd st

With exact agreement on both titre 78 90.8 - -

With a 1600 fold difference between titre 67 735 35 32

With a 3200 fold difference between titre 11 1.3 3 8

With >6400 fold difference between titre 1 0.1 1 .

Total samples tested,; 0S9 100 39 mO

Fool Note: Value; of statistical test.

SD= 3.05 tc =0.047, P=0.05

{t.05 = 1.96)

*Ist = Titer of kt reading

*2nd =Titer oi 2nd reading
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The serological response

The outcomes of frequent episodes of seroconversion made a great coniroversia'
decision of positive diagnosis of kala-azar because some of them had occurred in
every two months for a particular period without definite relation with parasitological
diagnosis. On ihe other hand, the number of asymptomatic kala- azar were commonly
found. There were 69% of the kala-azar cases without signs and symptoms of kala-
azar (Chowdhury et al 1993). Moreover, many cases produced very low parasitemia. It
was possible to conclude that some of low parasiteinSa cases were nsi™di.ignost'd.
The possible outcome might be considered in other phenomenon. During the early
parasitemia condition, the density of parasite was very low until it was undetectable by
routine Bone marrow examinstion but the serological response was positively
examined later on the density of ihe parasite increased than if was delerted by slide
examination or in culture and vice versa. From those consideration, the pattern ol
serological response might be classified into six variations in relation with the

appearance of parasitic in bone marrow/spleen aspirated material examination as

follows;-

1. Pattern 1 - Increase in seroconversion of at least 1:3200 fold dilution occurred
within 2 months before negative slide becomes positive (Fig,18),

2. Pattern I Increase in seroconversion of at least 1:3200 or more fold dilution
occurred at the same month when a negative slide became positive (Fig.19).

3. Pattern Ill - Increase in seroconversion of at least 3200- fold dilution occurrec)
within 2 months after the positive slide (Fig.20).
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4. Pattern IV- No response in seroconversion occurred among the negative bone
marrow/spleen aspirated slide that become positive within 2 months before and after a

positive slide (Fig.21).

5. Pattern V - Increase in seroconversion of at least 3200 fold dilution occurred

among individuals with negative slide (Fig.22).

6. Pattern VI - No increase in seroconversion occurred among individuals with

negative slide (Fig,23),

The frequency distribution of serological responses related to the bone mnrrow
/spleen aspirated slide patterns was shown in Table 5. It was observed that tlie
majority (69%) were pattern of mcrease in seroconversion of at feast 3200 fold dilution
frorr the previous baseline occurred among those negati™e slide (Pattern V) only 4.8%
were in the pattern of increase in seroconversion occurred at the satre time as slide
become positive 111. which had increase in seroconversion witliin 2 months after slidti
positive were 2.5% which 0.75% were pattern 1 (increase in seroconversion of .it
least 3200 fold dilution occurring with in 2 months before negative slide became
positive). Pattern of no increase in seroconversion among the negative slide that
become positive with in 2 months before and after positive slide (pattern IV) were
1.25%. And pattern of no increase in seroconversion among the negative slide (Patiern
V1) were 21.8%. From this knowledge it could set criteria of the rime of positive
seroconversion when had slide positive in following result of (his study, And ail cas(;s
would further be grouped up for the test of asisociation of serology and parasitology.
Fig.24 demonstrated that there was one case that li.creasc in seroconvetsion wii:i
found two months before the parasite would be positive examined. Two cases

showed that ificrease in seroconversion appeared one month before appearance of
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parasitaemia. " vventy cases could be diagnosed by both melhods within tl'(e same
month. Eight and four cases wee diagnosed by the microscopic metl*od had
increased in seroconversion of a; least 3200 fold dilution within 2 monthr, alter a

positive slide (Fig.24).

6) MATCHING OF DATA

The sample data were selected as matched pair according to the six patterns of the
relative response of both the seroconversion and the microscopic blood examination.
The maicii pairs in the pattern 1, Il, Il were combined together as a group "a" or the
group of cases who were diagnosed as positive by antigen and DAT deiection. Since
the assumption was followed the reason that the seroconveision might be detected

with in the period of 2 months before and after the antigen was detected.

The match-nair<; rnsps who ntoduced th” relative psttern I\' of seroconversion and
the blood examination were classified as i”roup "c". The group "b" anJ "d" were the
cases who shov/ed the response t=both nrethods of diagnosis in patte n "V" and "VI'

respectively.

In this study, Criteria for seroconversion of group “b" or pattern "V" were as follows

a) a group which had an increase in seroconversion of at
least fcur fold dilution without any previous pattern

of a positive titer.
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b) a group which had a secono' change to a four fold dilution when there was

no increase in seroconversion for two months after the peak of a previous conversion.

Validity of test

In the context of this study, the validity of the test with LD body the antigen in
comparison with the microscopic bone marrow slide examination had been
conducted. The validity of the test was indicated by the sensitivity and the specificity ot
the parameters where the sensUivity of the test was defined as >re true positive oi
the proportion of the number of paired data group "a" which were the nurr.:x. r of the
cases who possessed positive diagnosis of kala-azar by both methods and the numl)er
of all cases who were positively examined by microscopic method or the adding
number of the (Jata in group "a and c". The specificity was defined as the true
negative which is the proportion of the number of paired sample group "d" and group
"b+d" where from the number of cases who were negative diaiviosed by boih tests
and the summation of the mentioned one and the number of cases who were positive

with seroconversion but negative with microscopic test respectively.

Since the reliability of concl.ision oi serodiagnosis by seroconversion is the
controversial consideration then th° validity would be done on the basis of three
different criteria firstly the seroconversion was positive when the litre <f DAT
increased 2 folds of serially dilution or more,others were 1:3200 folds or more and
6400 folds or more respectively. The results showed that the sensitivity and the
specificity of fhe validity test when ihe seroconversion 1:1600 folds or more of likition
was considered as the positive test on the basis of microscopic examination as goki

standard test were 99 and 85.71 percent respectively (i'-ible g).
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It means that the seroconversion gave lather good outcotr t which closed to the
outcome of microscopic of microscopic test while the sensitiv 'ty efYiial to 99 percent
and on the other hand negativ/o outcome of the seroconversion was agreeable V/itli

the microscopic test since the spec'ificity was 85.71 percent.

By both ecjuation, the probability of agreement of positive and negative diagnosis
were calculated and the out come were 0.99 and 0.25 respectively. These indicated
that both methods of diagnosis gave good out comes of agreement. Kappa is another
measure of agreement. It was measured that equals to 0.14 and with the pr(l)al;iliiy
0.20 of the Kappa test. These measures gave the same conclusion that iftt- rcsullb oi
both methods had agreement of diagnosis even though the sensitivity of tiie tesi is

rather high.

If the condition of diagnosis of positive seroconversion changed to l)c rising >3200
fold dilution the sensitivity and specificity were 96 and 71 percent respectively. As well
as the probability of agreement of positive and negative diagnosis weje .97 an(J 0.5
respectively (Table-9). It meant that the seroconversion gave still rather good positive
outcome that close to outcome of microscopic test while specificity equals to 71
percent. Value of Kappa was 0.5 with the probability 0.7 of Kappa lest It marked ttia[
the results of both method had gocd agreement of diagnosis as same as the results o'
increasing tiire at least 3200 fold a lution.

Again if the criterion of diagnosis of seroconversion was increased to 6400 or more
fold dilution, the sensitivity and specificity were still 95.5% and 71.4% respectively as
well as the probability of agreement of positive and negative diai’nosis were 0 97 and
0.78 rcspi'i tively (Table 10). It maned that the seroconversion (o.it (li.icnoscd ilif (.in
as belter as the microscopic as well as code diagnose ihe negative cases as well as

the microscopic examination. Value of Kapp.”y was 0.72 and 0.89 of the Kappa tests. It
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also maned that the results of both method has good agreement of diagnosis as sairu:
as the results of increasing titr* at least 1:3200 fold dilution. These maned that the
result gave the same conclusion ?hat the results of both method had agreement of

diagnosis.
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4.10.7 Pattern of serological responses was relation with the bone-marrow/spleen
aspirated
Type of Pattern No, % Frequency

in
2x2 Table

Pattern 1
(Seroconversion 1-2 nrionths before 356 68.66
slide positive)

Piillern 1
{Si:‘roconversion at the same month 77 14.00 a

of slide positive)

Pattern il

(Seroconversion after 1-2 months 79 14.42
of slide positive)

Pattern IV
(No seroconversion among those 1 0.19 C
slide positive)

Pattern V
(Seroconversion among slide negative) 1 1.15 b

pPattern VI

(No seroconversion among slide 1 153 d
negative

Total 520 100K
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4.10.8 Matching Data
2x2 Table or pair Matched Table

L'3 body Parasite by Total
microscopic examination
+ve -ve

Increased 512 6 518
Sero conversion

Titre Not Increase 1 1 2
Total 513 7 520
Sensitivity = 99%

Specificity = 65.71%

The probability of agreemen: on posHive
diagnosis ' = 1.05%

The probability of agreeme.rt on negative
diagnosis - = 0.22

Kappa = 0.28

0.69

Probability of Kappa
t; Validity of criterion of increa>sed 1600 fold dilution
asseroconversion related to the blood slide examination.

LD body Parasite by Total
microscopic examination
+ve -ve
Increased 508 6 514
fold dilution
Titre
Not Increase 5 1 6
Total 513 7 520
1) Sensitivity = 99%
2) Specificity = 8 7%
3) The probability of agreement on positive
diagnosis = 099%%
4) The probability of agreement on negative
diagnosis = 0.25
5 Kappa = O.M
6) Probability of Kappa = 0.89
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4.10.9 : Validity of DAT lest criterion of increased 3200 fold dilution as
seroconversion related the bone-marrow examination.

Parasite by Total
microscopic examination
+ve “ve
Increased >3200 493 S 498
fold dilution
Titre
Not Increase 20 2 22
Total 513 7 520
Sensitivity =96%
2)  Specificity 7o
3) The probability of agreemcni on positivc-
diagnosis =.97%
4) The probability of agreement ;n negative
diagnosis = 0.2
5 Kappa = 5
6) Probability of Kappa = 0.89
4.10.10: Validity of DAT LD body criterion of increased >64
related to the bone-marrow examination.
LD body Parasite by Total
microscopic examination
+ve -ve
Increased > 64 490 5 495
fold dilution
Titre
Not Increase 23 2 27
Total 513 7 520
1) Sensitivity =95.5%
2) Specificity =71.4%
3) The probability of agreement on positive
diagnosis = 0.97
4) The probability of agreement on negative
diagnosis = 0.28
~f  Kappa — 0./2
6) Probability of Kappa = 0.89
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8) Factors influencing on the Agreement of diagnosis of kala-

azar by seroconversion and microscopic examination.

It was observed that within 520 paired specimens diagnosed by seroconversion

and microscopic examination of either bone- marrow or spleen aspirated materials.

The agreetnent of both diagnostic outcomes might be vari»;d according to som(
categories of the factors. When the paired data was stratified according to the
categories of sev, the sensitivity and specificity cf sercconveriion of male and female
were 98.05 and 75, 99.60 and e6.66 percent respectively (Taf.ile 12). Probabiliiy o"
agreement of positive and negative =f both genders were 0.99 and 0.4, 0.99 and 0.33
for female. The Kappa and the probability of test were 0.74 and 0.95, 0.33 and O.H
of female paired data respectively, from the analysis, there was no difference in sex.

Therefore, sex was the factor that iriade no difference of agreement.

The paired data of the different outcomes of both methods of diagnosis wv+e
stratified again by different age groups of sample. The samples were classified into 3
age groups, < 14, 15- 29 and > years old. The probability of agreement was calculated
for sensitivity, specificity, agreement of positive diagnosis (Dice, 1945), agreement of
negative diagnosis, Kappa of over all agreement and probability of Kappa test. The
sensitivity and specificity of the seroconversion in 3 groups were 97% and 5074
98.8%and e6.66%, 98.85% and 50% respectively (Table 13). This indicated that the
highest sensitivity and specificity of serological investigation were in the group of young
adult 15-29 years old. The probab lity of positive agreement in v groups were 0 98 and
0.25, 0.98 and 0.28, 0.99 and 0.60 respectively. This aiso indicated that the agreement
of positive diagnosis was higher ir the groups of children <15 years old than othf

groups. The probability of agreeme of nega/ive diagnosis was also higher in the group
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of children < 15 years old. They were 0.54, 0.25 and 0.08 in those 3 groups. The over
all Kappa could conclude thul the agreement of both methods of diagnosis in the
group of 15-29 years old was the best because there was better agreement in both
positive and negative diagnoses. The overall Kappa could conclude that the agreement
of both methods of diagnosis among the all group 15-19 year group was the best

because there was better agreement in both positive & negative diagnosis.

The past history of kala-azar in individuals was considered as an important factor.
The sample was classified into two groups, the ones who had jiiast history of KA attack
and the ones who did not have. The sensitivity and thp cnprificity sero~nversion
examinntions among the group of having no experience KA were 99.64 and 75%

respectively. These indicators exp/ained that the serological examination gave highei

with microscopic examination in the sample who have no history of KA experience.
The probabilities of positive and negative agreement in the two classes without and
with KA experience were 0.99 and 0,5, 0.95 and 0.25 respectively. This method of
assessment gave the outcome which indicated that sample without past history of KA
had probability of positive agreement less than the sample with past history or

experience but had higher the probability of positive agreement.

The Kappa of those people without past history of kala-azar was 0.25 with the
probability of Kappa-test of 0.34. The Kappa of people with past history of Kala-azar
was 0.24.This maned that the over all agreement of the sample without past history of
KA was same with past history of kala-azar so DAT can detect even previous attack of

kala-azar.

At this point of analysis, it yields that trte diagnosis by microscopic examination

and the serological diagnosis cnild be alternative used. A few factors might be
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attributed to the error of the serological examination. The less of these factors, the

more accuracy of diagnosis could be acquired.

4,10.11 2x2 table of total paired data of LD body parasite
by microscopic examination and seroconversion.

LD body parasite by
Microscopic fcxamination

+ve -ve TotNl
Seroconversion  * +ve 508 6 514
DAT (litre) * -ve 5 1 6
Total 513 7 520
1) Sensitivity = 99%
2) Specificity = 85%
diagnosis =0.99%
4) The probability of agreement on negative
diagnosis =0.25
5 Kappa =0.14
6) Probability of Kappa =0.69

Note;
+ve -increase in seroconversion at least 1600 fold dilution
-ve - not increase in seroconversion
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4.10.12 Stratification of the paired data of LD body parasite by microscopic
examination &seroconversion according to the sex difference.
MALE
LD body parasite by Microscopic Examination
+ve -ve Total
Seroconversion * +ve 252 3 255
DAT (Titre) * e 5 1 6
Total 257 4 261
1) Sensitivity =98.05%
2) Specifici'ly = 75%
3) The probabiiliy of aytt.uni-v;i’i on positive
diagnosis - 0.99%
4) The probability of agreement on negative
diagnosis =04
5 Kappa < = 0.74
6) Probability of Kappa = 0.99

Note: +ve -increase in seroconversion at least 4 fold dilution
-ve - not increase in seroconversion

FEMALE
LD body parasite by Microscopic Examination
+ve -ve Total
Seroconversion  * +ve 253 2 255
DAT (Titre) * -ve 3 1 4
Total 256 3 259
1) Sensitivity = 0S'.60%
2) Specificity = 66.66%

3) The probabilityof agreement on positive

diagnosis = 0.99%
4) The probabilityof agreement on negative

diagnosis =04
5 Kappa = 0.33
6) Probability of Kappa = 0.98

Noie: +ve -increase in seroconversion at least 1600 fold dilution
've -not inr.rease in &eroconver‘ion
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age group difference.

LD body parasite by
Microscopic Examination

+ve -ve
Seroconversion  * +ve 282 3
DAT (Titre) * -ve 1 1
Total 283 4
1) Sensitivity =99.b470
2) Specificity <= 75%

3) The probability of agreemePi on positive
diagnosis " 0.99

4) The probability of agreement on negative

diagnosis - 05
5) Kappa = 0.24
6) Probability of Kappa = 0.89

Note: +ve - increase in seroconversion at lea?;t 1600 fold dilution

-ve - not increase in seroconversion
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Stratification of the paired data of microscopic
examination and serocorwersion acc ording to the

Total

285
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4.10.15 AGE GROUP OF 30 YEARS OLD OR MORE

LD body parasite by
Microscopic Examination

+ve -ve Total
Seroconversion  * +ve 174 1 175
DAT (litre) * —ve 1 1 2
Total 175 2 177
1) Sensitivity =98.85%
2) Specificivy = 50%

3) The probability of agreement on positive
diagnosis =0.79%

4) The probability of agreement on negative

diagnosis =0.60
5) Kappa =0.50
6) Probability of Kappa =0.68

Note: *+ve - increase in seroconversion at least 1600 fold dilution

-ve - not increase in seroconversion
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4.10.16 Stratification of the paired data of parasite
by microscopic examinatior and seroconversion
according to difference of the histoiy of
previous infection of kala-azar.

The group of no previous kala-azar infection history

LD body parasite by
Microscopic Examination

+ve -ve
Seroconversion  * +ve 182 3
DAT (Titre) * -ve 1 1
Total 183 4

1) Sensitivity

2) Specificity

3) The probability of agreement on positive
diagnosis

4) The prob'bility of agreement on negative
diagnosis

5 Kappa

6) Probability of Kappa

Total

205

287

=99.64%

- 75%

= 0.99

= 05

= 0.24

= 0.89

Note: * +ve eincrease in seroconversion at least 1600 fold dilulion

-ve - not increase in seroconversion
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4.10.17 The group who had previous KA infection

LD body parasite by
Microscopic Examination

+ve -ve Total
Seroconversion  * +ve 25 2 227
DAT (Titre) * —ve
fouil 230 3 233
1) Sensitivity >97.78%
2) Specificity =e6b.66%

3) The probability of agreement on positive
diagnosis = 0.98

4) The probability of agreement on negative

diagnosis = 0.25
5 Kappa = 0.34
6) Probabilityof Kappa = 0.98

Note:

* +4ve -increase in Seroconversion least 3200 fold dilution

-ve -not increase in seroconversion
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CHAPTER 5 :  DISCUSSION

51 MASS APPLICATION OF D5SKECT AGGLUTSInATION TIEST (DAT) FOR VISCERAL
LtISHMANIASIS (VL) IN BAMGLADEfiIH

Prevalence of anti-Leishmania antibodies as determined by DAT in this survey was
higher (7.70%) in Shahjadpur thanu by comparison to Trishal to Trishal (4.40%). Tekna»
(Coxes Bazar district) being non-endemic had significantly lower sero- prevalence rate
of 0.34%. Among the younger population (< 21 years) studied in both thanas of Trishal
and Shahjadpur, those between 12-20 years of age were most affected (1.45% -
2.14%). Our results appear to agree with those obtained earlier by others in
Mymensingh district where the highest VL prevalence was found in children below 15
years (Elias et al 1989). Other comparable data were those reported in the
neighbouring 'jibar state (India) where children between 10-20 years of age had ihe
highest incidence of VL (Bahr and Bell 1987). The lower sero-positivity found in the
adult population (> 21 years) is concordant with the results of aldehyde test obtained in
Sirajganj district (Elias et a! 1989). However, a diffctent paitern of VL prevNt™nct- versus
age was reported in other endemic areas. In the mediterranean littoral positivity in
leishmanin skin test was shown to be highly correlating to progress in age reaching up
to 46% in inhabitants of 60 years and older (Marty et al 1992). Nevertheless, the vast
majority of the diagnosed VL cases in these areas, was among children (< 20 years)
(Markell et al 1986). During the rerent VL epidemic in the Sudan incidence rates of
23% to 40% were found by IFAT and DAT among inhabitants of 15 years of age and
older (De Beer et al 1991; Perea et al 1991). A suspectability to Leishmania infection in
male as high as four times by comparison to female has been reported (Bahr and Bell
1987). In this study however, only a flight difference in sero- positivity was found in the
male population (2.12% - 3.70%) when compared to the female (2.28% - 3.06%). The
profound susceptibility reported in males could not be supported by data obtained in
Bangladesh or other endemic areas. In fact, the country has been reported in Southern
Sudan where VL prevalence was significantly higher in females particularly those
above 15 years (Perea et al 1991). In essence, the current results do confirm the
ministerial report covering the period January 1987 to July 1991 attesting that
Mymensingh and Sirajganj districts are important endemic areas for VL in this country.
Credibility of the prevalence rates found here can further be supported by the
contrasting low sero-positivity (0.34%) obtained in Coxes Bazar, a district known to be
highly endemic for malaria but not for VL. Earlier laboratory evaluation had shown thal
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the rJAT is hignly reliable in diff(*.cntial diagnosis of VL versus ciinicaily alike infections
such as tuberculosis, enteric fever and viral hepatitis prevalent in Ban”™ladesh
(Chovvdhury e= al 1991). Being so far the only cross-reacving disease in DAT,
trypanosomiasis is not occurring in this country, a fact which may further suppori
liability of the obtained prevalence rates. Due to its higher sensitivity, the DAT may
have picked up a number of suhclinical VL cases most probably could have been
missed by the leishmanin skin test (Bahr 1961; Markhel et al 1986). Whether these
asymptomatic cases will manifest clinical disease in future is subject to further
information still to emerge from the on- going follow-up.

Considering the results obtained, we think that the DAT can be an alternati\ e field
indicator for VL prevalence in large endemic communities with a similar practicability as
that of the leishmanin skin and aldehyde tests. If compared to DAT, the predictive value
of the forme'- ies™ for active VL is rather poor and genuine cases may thus bo
overlooked (Zijlstra et al 1991). Also due to high reactivity versus other infections,
results obtained by this test on the other hand may lead to over estimation of VL (Hahr
and Bell 1987). Although reactivity in the aldehyde test is a consequence of significant
dysproteinanemia mostly occurring in late VL, a negative test is not necessarily an
indication for absence of VL (Chorine 1937). Early and subclinic al VL cases, due to the
unaltered albunin/globulin ratio, may therefore be missed contributing to a lower
estimate of VL in the endemic area under study.

Production of antigen at such ? large-scale did not interfere with sensitivity and
specificity of DAT for detection of VL. As w«th the miniature batches (100 mI-500 ml)
prepared previously, the antigen under study (3300 ml) did react as desinjd (1:3?00 - >
1:52428800) with all 73 VL refereice sera. None of the challenging samples (235)
particularly those from trypanosomiasis pati»;nts (121) showed reactivity at the cut-off
the field regarding all 29 genuine VL cases and 96 others with unconfirmed infection
but who positively responded to MNnti-Leishm.'inia chemotherapy.

Not merely because of antigen availability at such a large-scale do we consider the DAT
as a feasible field indicator but also as for leishmanin skin test, merits related to
applicability were realized. The sampling procedures were both convenient and time
saving and performance of DAT was extremely simple precluding thus sources for
possible technical errors. The low cost involved related to large-scale production,
encourages its regular application in developing countries. Reading of test results was
direct and DAT not include a second visit which i;. obligatory in application of
leishmanin test. As experienced in this survey by spontaneous monitoring of 125
affected inhabitants, the DAT in contrast to leishmanin test, can rontribute , 'n detection
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of active VL. Should the remaining 539 sero-positives identified in this study develop
clinical disease during the on-going follow-up, further conclusion can he drawn
regarding ear'y diagnosis and prompt administration of chemotherapy.

In the light of information on the spreading of acquired immune deficiency syndrome
(AIDS) throughout this area, the cellular response characteristic of leismanin test does
default arguing therefore the necessity of exploring other means for VL survey studies.
Aithouglr we haven't sufficiently evaluated the DAT in this respect, our impression
Although we haven't sufficiently evaluated the DAT in this respect, our impression
considering the astronomical titre levels, is that the test can pick up anti-leishmania
antibodies at extremely low humoral response ('op knrtp et al. T990).

On grounds of these and other results reported earlier we may conclude that the
developed DAT beside being a usef.il diagnostic test is also a feasible epidemiological
indicator for regular surveillance of VI. in large endemic communities.

52 APPLICABILITY OF DIRECT AGGLUTINATION TEST (DAT) AT A RURAL
HEALTH SETTING IN BANGLADESH AND FEASIBILITY OF LOCAL
ANTIGEN PRODUCTION.

Evaluation of the various serological tests for VL diagnosis is best carried out under
conditions prevailing in the affected area. The DAT in its present format evidenced high
potential for ppplicability at the rural health sq"tting in Trishal thuna (sub-district). This is
largely due to the minimal technical requirements for its execution. Except for a cooling
device to maintain antigen stability for considerably long periods up to one year,
preparation of the sample diluent, performance of the test and reading of results are
not essentially dependent on an electric supply. As a result of latest improvements
introduced (Harith et al 1988) the use of fetal calf serum as protein source in the
serum diluent is no longer an obstacle for DAT applicability in the field. Being a
denature acted protein, gelatin as powder is very stable at the maximum ambient
temperatures of Bangladesh (34 ¢ - 38 C). Also, storage of 2 mercaptoethanol does
not require special condition previf.-ed that the bottle is kcp) tightly closed. Should the
test be carried out in adequately aerated space, no hazards are to be nxper.Kd. Our
efforts are continuing to identify an iiternatiN'e reducing agent of no unsavoury odour.
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Among the very few sefcUrfjical tests employed for VL diagnosis under field
conditions, ELISA appeared to hp more practical (jahr; and Dicifeld, 19S3). The assay
was performed under comparable conditions and blood collected f>n filter-paper
instead of serum were used for assay performance. In the current study, the DAT was
applied on whole blood samples collected by finger-prick method. This method is
significantly time saving particiilarly when dealing with a VL survey of such a
magnitude. Reliability of this method proved to be adequate when comp.tred fo
results obtained with serum samples from the same individuals (Chowdhury et al
1993, in press).

In both populations from Trishal screened either at the central laboratory in Dhaka
(group A) or locally at the health Compiles (group B), inhabitants in the age gro-.p <-20
years had the lughest VL sero-prevalence rare compared to others (=21 vyears). Also,
in either of the two groups, inhabitants who revealed positive bone-marrow aspirate
(166) or who were finally 'diagnosed on clinical gcounds (99) as VL were cleatly DA |
positi'/es at the start of the sun.ey. Generally, these results arc concordant with those
of the aldehyde test as performed earlier in Bangladesh (Elias et al 1989). However
unlike DAT, in addition to inhabitants harbouring VL, patients with other infections
show/ed positivity in the aldehyde test. A part from being non specific the aldehyde
test also requires veno-puncture blood which is rather inconvenient and time
consuming. Although the Leishmnniln skin test is more easier and less demanding in
application than the aldehyde, its specificity for detection of and less demanoing in
application than the aldehyde, its specificity for detection of active VL is known to be
very poor.

The success of using an indigenous L.donovani isolate from Bangladesh or its Indian
hornologue as antigen in DAT settle the dispute as to whether the curient reference
L.donovani (1-S) is the only suitable one for optimal DAT performance. I'ollowing the
standard procedure for antigen preparation, both the indigenous.
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53 FOLLOW-UP STUDY of VISCERAL LEISHMANIASIS (KALA-AZAR) SERO
POSITIVES DETECTED DURING MASS SCREENING.
Imflrovemenii of DAT sensitivity for diagnosis of PKDL;

To further assess for the favourable effect in using homologous antigens in DAT, the
PKDL patients. In this study, also the reference antigen was included to determine the
degree of improvement for PKDL diagnosis.

‘From 70 PKDL Bangladeshi patients, all with previous histCM/ of VL and lesion;;
suggestive of the disease, blood spots were collected and tested in DAT and IEDC&K
(Dhaka) against the referpoce antigen (1-s). The di:plicste of the same samples were
mailed to Amsteidain for further confirmation. Elution of the samples was as described
in earlier reporls uNing physiological saline (0.9% NaCi) for _ 24 hours at +4 C- All 70
PKDL samples were tested against fhe authochtonous antigen as well as the tt;ference
(1I-s) and the test reading was done 20-24 hours after incubation by two scientists
independently. The results of this study are shown in Fig. s.

In fifty out of the 70PKDL samples tested, DAT litres were at least 2-fold higher with
the PKDL antigen than the reference (1-s); in 19 samples both antigens scored equal
titres and in only one did the reference antigen showed higher value. It may thereibre
be concluded that in order to achieve more sensitive detection of PKDL cases, d
leishmania isolate from the corresponding infection should be used as antigen.

Spa£likjtyjNMbuTOfEdTKbk antisin asaiMjalher denrdl Infectian?;

Apart from being sensitive for PKDL diagnosis, the prepared homologous antigen
should also evidence and acceptable degree of specificity. Due to possible confusion in
clinical diagnosis of PKDL versus Leprosy and other dermal infections, availability of
specific homologous antigen, would be of great importance. To evaluate for this desired
characteristic, the prepared PKDL antigen was challenged against serum samples from
the following conditions:

32 cutaneous leishmaniasis (Algeria)

11 cutaneous leishmaniasis (iJrazil)

5 mucocutaneous leishmanlysis (Bra?.il)
12 leprosy patients (Brazil)
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Result obtained with the PKDI antigen on the above mentioned sample;; were
compared with those previously recorded in the PKDL patients as shown below:

Considering the very low DAT titrej obtained in sera from patients with other dermal
infections by comparison with those being diagnosed as PKDL, it might be possible to
differentiate between PKDL and leprosy patents on grounds of L")AT results.

Application of PAT on European VL/HIV -positive patients;

Due to the scarcity and difficulty in obtaining sera from HIV- positive or AIDS patients,
DAT performance in this important patient's group could not be evaluated earlier. The
increasing number of these immuno-compromised patients who acquired VL infection
and their impo.lanc”™ in the epidemiology in all endemic areas necessitate availability of
highly sensitive nonetheless specific detecting method. While serologic diagnosis
appears to be insensitive considering the low antibody profile, direct demonstration of
leishmania parasite is equally difficult and time consuming. Highly technical procedures
such as immuno-blotting and the use of leishmania DNA specific probes and its
amplification (PCR) is not always feasible in central laboratories of developing countries.

Acknov/ledging the strikingly high titre levels in the vast majority of immuno-competent
VL patients in various endemic areas, it is expected that the DAT would monitor, to a
reasonable extend, specific antibodies in these patients. Also, being simple and
extremely economical, the DAT may therefore be a good alternative 'or high-tech
methods in imnnrtant VL endemic an;as such as Bangladesh and India.In this study, an
antigen batch prepared from the reference L. donovani strain (l.s) was employed.
Since the effect of 2-merecaptoethanol in DAT performance versus immuno-globuiins
in immuno-compromised sera was not determined earlier, it is decided to perform the
test with and without incorporation of this reducing agent. In total, 163 serum samples
collected from Dutch and Italian (Sicilian) HIV-positive and AIDS patients provided
respectively by Dr. F. Wolff (Virology Dept., U.V.A. Amsterdam) and Dr. L. Negro
(LSHTM, London). None of the Dutch patients (50) had history or clinical signs of VL
while among the Sicilian patients, 9 were earlier diagnosed as having opportunistic VI
infection.
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The DAT wao executed blindly in all 163 patients and the test results were compared
with those of final diagnosis and immunofluorescence test (IFATO established earlier in
Sicily and London (LSHTM).

Our results on the Dutch IHV positives (50) confirmed the clinical findings that none of
those patients had VL infection. It can be concluded thus that DAT for VL does not
cross react with anti-HIV antibodies. From the Sicilian HIV-patient group (1i3), 5 had
scored DAT titres ranging (1:6400 - > 1:102400); the remaining 4 patients were clearly
negative for VL (<1:100). In one out of 5 VL/HIV - positi\'e, incorporation of 2-
mercaptoethanol resulted in titre reduction from 1:6400 to 1:1600 while in the other 4
samples a significant improvement in test readings was observed (1:6400 to >
1:51200). It can therefore be recr=mmended that in testing su;;pected VL/HIV-positive
cases, DAT performance should be carried out with and without 2 mercaptoethanol
incorporation. Compared to the immunofluorescent test (IFAT) v.hich detected 4 out of
the same 5 patients, it seems that the DAT is more sensitive. However, more
evaluation and comparison with /FAT as well as other diagnostic techniques were
evaluated in the continuous study of sero-responsive cases of VL.

further improvement of PAT sensitivity for earlier V| detection:

With the exception of patients having immuno-suppressed system, the DAT in its
present format is capable of monitoring VL patients with confirmed infection. Reliabiliiy
of DAT to detect L. donovani infection at its inapparent or subclinical phase is slill under
evaluation. Enhancing sensitivity in DAT to establish diagnosis in this group of patients
had earlier been attempted using an autochthonous (Bangladeshi) and a homologous
(MHOM/IN/80/D88, India) strains of L. donovani. The results obtained were
encouraging and showed superiority when compared with those by the reference
leishmania strain (1-s). However, further exploration along this line is considered
necessary to achieve the desired objective. Apart from detecting early VL infection,
achieving optimal sensitivity may also result in an incubation than the one currently
indicated (18-20 hours).

Recent studies (King & Turco, 1988) had evidenced that the presence of
lipophosoglycan (LPG) layer on leishmania promatigote surface masks antigenic binding

sites. L. donovani strains from India und Sudan were found to be poor agglutinators as
they expressed cibundant amounts f f LPG, /. specific mutant (R2 D2) leishmania strain
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laking LPG layer is therefore expected to show higher reactivity in DAT if compared to
the reference (1-s) or the homologous strains from Bangladesh or India. Accordingly,
the sensitivity of the DAT can be expected to improve in respect of the low reacting
SLibclinical VL cases.

The first evaluation using the above mentioned LPG mutant strain (R2 D”) was carried

out with a corresponding antigen prepared by Dr. D. Evans (LSHTM, London). The
serum samples employed in this study were collected from North Pakistan from 42
human and 20 canine hosts by Dr. Rab (LSHTM, London). In addition to mutant (R2 D2/
strain, the DAT was carried out at LSHTM using the reference 1-s antigen to assess for
the expected difference. Results obtained with both antigens are expressed in the table
presented below:

Diagnosis Number ELISA Readings (range)
of Absorbance Titre reciprocal
Sera

(-)Trypsin (+)Trypsin (-)Trypsin (+)Trypsin

Visceral 3 0.4- 13 0.5-10 6400- ,102400

Leishmaniasis 102400

African trypa- 5 0.2-04 0.1-0.5 100 -800

nosomiasis 200 3200

Auto-immune 5 0.2 -0.9 0.1-04 100 -800

diiiordeys 400 =3200

Oncogenic 5 0.2 -0.6 0.1-9.2 100 -400

patients 200 -800

AIDS patients 4 0.2 -0.6 0.1 100 —200
200 -800

Although automation of ELISA reading is presently considered as decisive for
establishing test results, in our experience the visual reading (exprtjsscd as :itr() i.
consistent and ea:y. In addition, as ELISA reader is rather expensive to purchase and

maintain in laboratories of developing countries. The validity of visual reading in this
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ELISA version is further evidenced by the high concordance obtained with DAT nnd
parasitological diagnosis.

The modifier! tLISA proved also to be easily applicable in the central labotvUoiy
(IF.DC&R) in Dhaka. The test was carried out there using the trypsinated 1-s antigen
following the procedures described above and the reading was done visually. The
results obtained in the tested serum samples (VL i.nd nfegative controls) a:e compared
with those of C'AT as shown below;

Number Titre dilution Diagnosis
of Sera ELISA DAT
6 _1:1600 _1:102400 Viscera! Leishmaniasis
1 1:3200 _1:102400 !
1 1;25600 _1:102400 !
1 1:51200 _1:102400 !
23 _1:102400 _1:102400 !
>

9 _1:100 _1:100 Other clinical conditions
2 1:100 1:100 N
1 1:200 1:200 "
2 1:100 1:100 !
1 1:100 1:100 !
1 1:3200 1:3200 !

Considering the low titres obtained VL patients in this study, further standifrition is
needed to rendt;r the lest sensitive for routine diagnosis. Due to the stability of the
trypsinated and formaldehyde-fixed antigen, this ELISA version could highly be
applicable in Bangladesh as well as in other endemic areas. It's routine application
together with DAT will help improving diagnosis of VL especially in doubtful cases.

The same trypsinated formaldehyde-fixed ant'f’en is currently under ev-aluntion in an
immunofluorescent antibody test for VL diagnosis.
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54  SEROLOGICAL STUDY ON POST KALA-AZAR DERMAL LEISHMANIASIS IN
BANGLADESH

In the present series amastigotes were detected in smear examination of 42 out of
61 patients. Those 19 patients who had eaily signs and symptoms with hypo-
pigmentation gave positive reaction by serological tests. All the PKDL cases w(>te from
old foci of visceral leishmaniasis and majority were from Mymensingh (Jistrict of
Bangladesh. One patient had been identified to have cutaneous leishmaniasis who had
earlier returned from the Middle East. PKDL is commonly found between the aj,e of 20
to 30 years.

In our observation the age varied between 5 and 85 years although the highest
prevalence was still noted to be in the age group of 21 to 30 years. Male cases were
predominantly higher than the female cases as has been noted else where. All the
patients (96.72%) except 2(3.27%) had a past history of kala-azar. Most of the younger
patients who had hypo-pigmentation had a past history of receiving subtherapeutic
doses of antimony. In the present series LD bodies. Specific antibodies to failed to
depict LD bodies. Specific antibodies to leishmania antigen couid be detected in PKDL
patients by the DAT, IFAT and micro ELISA tests. These results compare we Il with
those already obtained in kala- azar by others. Antibody titre ranges in PKDL sera are
noted to be lower than those of kala-azar patients but in this series, except for micro
ELISA antibody,titraiiuM remains high in DAT and iFAT. Thus the absence of defmite
correlation between DAT, IFAT and ELISA suggests that at least some of the relevant
antigens involved in these tests are different, which agrees with the earSier results
obtained with kala-azar.

55 STUDY ON KALA-AZAR IN CHILDREN A STUDY OF 100 PATIENTS

, Kala-azar is an insect born protozoal disease which affects all age groups with
profound immuno-suppressive effect. WHO expert committee mentioned it as a
threat to the health of children in endemic areas, as this age group is more vulnerable.
In the present study all patients belongs to 1-12 years of age and the most vulnerable
group appears to be between in ages of 9- 12 years in both sexes. Though in j)revious
studies young adults and tanagers were the main victims of kala-azar but in recent
epidemics in India it was shown that there was a shift to the left effecting more
paediatric patients. Results of a study in Malda District in West Bengal observed that
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there was prepondence among paediatric age group (54.26%) C.P. Thakur found 18
patients under 10 years of age amongst hi*. 30 patients in a single village. Aikat in his
study in Bihar, India, observed male: female ratio 1:1 which differs with our findings of
1:94:1. No correlation was found between the duration of illness and splenic size.
Aikat in his study also showed that the duration of illness was from 15 days to 1 year,
average being e months. A hospital based study showed that majority of Kenyan
patients gaVe history of 1 to e months illness. Their findings corresponds to ours.

High continuous fever with jhort duration illness of less than 4 weeks, slight
Splenomegaly and leukopenia may lead to confusion with enteric fever. Fever with
chills and rigor may be confused with UTI and Malaria. Fever was present in 100%
cases in this study. Thakur also found in 98.1% & Kager et al found in 73.77% &
Chowdhury in 100&/0 cases. From the type of temperature alone we could not
ascertained the diagnosis of Kala-azar. However, weight loss was very conspicuous in
the present series. Poor nutritional status and chronic disease process itself maybe
the contributory factors.

In the present series 100% case; showed anaemia which was a strik-ng feature and
parents brought their children to the hospital for medical advice Degree of anaemia
was related to chronicity of the di*ease but not all chronic cases are associated with
severe anaemia. Heart failure due to anaemia was not observed in our series. Cough
was next important presenting symptoms which was dry irritating and often very
distressing to the children leading reluctant to take food. Vomiting was present in 36%
cases. Thakur found in 5.5% and Kager et al found in 40.98% cf Kenyan patientr-.
Abdominal pain w.s. the next prominent symptom. It was usually felt in the left
hypochondrium or in the umbilical region and confuse with acute abdomen probably
due to progressively enlarged spleen stretching the capsule. Twenty percent or the
patients presented with abdominal pain in the present study, Kager et al found in 5470
cases but Thakur did not encounter such symptoms during his study in Bihar.
Haemorrhagic manifestation were found in 12% cases. Out of them s% presented
with epistaxis, 2% with haemoptysis and 2% with patchy haemorrhagic
manifestation was also found by Kager et al in 3.2% and Thakur in 7.6%. Oedema was
seen irv 4% of cases but Kager et al found in 19.67% cases and thakur found in 29.1%
cases. Malnutrition and anaemia may be the two crucial factors for the development
of oedema. In 4% of cases respiratory complication was seen. Pliysical and radiological
evidence confirms the diosnosis ot bronchopneiiinoniu anl iuberculosis. Titi® may be
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attributable to socondary infection due to immunosuppressive effect of the disease. All

the patients recf.'ived antimony (stibamine) and were cured and did not come to the
hospital with relapse.

56 STUDY ON SODIUM ANTIMONY GLUCONATE (SAG) ADMINISTRATION IN
VISCERAL LEISHMANIASIS (i<ALA-AZAR) SEROPOSITIVE PATIENTS

The successful treatment achievf/) in 97.49% of the VL cases studied including
those with negative parasitological results (45.56%) points out the necessity of
employing reliable serodiagnostic tests for detection of prepatent and early
Leiihmania infections. Of the three tests performed, the improved DAT evidenced
higher potential as 98.03% of those unconfirmed cases showed unequivocally positive
results. Although it is difficult to conclude from these data how early it would be
possible to diagnose VL using the DAT, it can be assumed that the parasitic load in
those 547 unconfirmed cases was so low even to be demonstrated by inoculation into
three different culture mediae Our current foltow-up studies will reveal further
information in this regard.

Knowing that VL transmission in the Indian subcontinent is largely dependent on
the availability of PKDL cases, detection of early infections followed by prompt
application of antimonial chemotherapy should contribute to the control of the disease
in this area. The toxicity experienced with these compounds, and the need for
prolonged therapy in VL and PKDI relapses, urge specific and erirfy diagnosis of V'l.
From this and previous studies in a limited number of patients in the Sudan and in
naturally infected dogs in ... . of the mediterranean areas, it can be argued thai
chemotherapy should be administered in clinically suspected cases showing positive
DAT results, regardless of the parasitological findings.

Oilt of 558 early suspected kala azar cases 98.02% in DAT. 80.20% in IHA.

85.84% in ELISA and 34.94% in T showed positive results whereas out of 640

parasitologically proven cases 99.69% in DAT, 89.85% in IHA, 99.06% in ELISA and

76.41% in AT were positive. Almost all recent kala-azar cases showed titres from

1:3200 - 1:52100 in DAT and all the healthy endemic and non- endemic and sick

control sera showed 1:1600 liter except only 1 case of viral hepatitis 1 ease; of TH and

1 case of malaria showed titration value of 1:3200 on the other hand IHA was pf)sitive
, In 18% cases of Enteric fever, 9.8% for V.hepytitis. 77.3% for malaria, 7% for lyphilis
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and 12% of tuberculosis case. The ELISA absorbancy showed si;![ruflcant higher value
In endemic than non- endenriic sera. On the other hand DAT wqs positive in 100% of
treated patients sera vNithin 1 yea? after treatment whereas ELISA showed only 4.77%
in same patients sera although the cross resctivity is reported ir=one of ‘.itk control
sera showed in DAT more than the borderline (i.e. 1:3200). AE Harith e al 1987 also
observed the same in his study. Ser,itivity c<f DAT is higher than IHA (139.84%).

Our observation was also same as lakshmi Srivastova et al (1988). She observed in
her comparative study of healthy endemic and non-endemic sera with that of kala-azai
and sick control. The
values obtained in early cases as well as established cases were significantly higher
than value obtained in normal healthy individuals in the same sera. Hommel et al
(1976-78) observed 35 out of 36 patients sera of VL were positive. However, it is
interesting to have the idea that the absorbency value of ELISA was significantly higher
in the endemic sera than non-endemic sera. However, none of these sick control sera
showed higher titration than 1:3200 in DAT. Though the cut off point was determined
1:3200 in DAT, 1:64 in IHA and 0.30 absorbency in' ELISA. On the other hand ELISA
showed highest absorbency of >1:256 in 1 case ofTB, .1 of malaria, | in leprosy and e
in V. hepatitis. Abdulla-El-Harith et al (1978) observed in his study that a higher
sensitivity (95.6%) the specificity was 94.7% for DAT, while in<.ofporated in the test, 2
merceptoethanol (2ME) treatment of chagasie sera had no influence on antibody titre,
although chagas, disease not existing in Bangladesh.

The simplicity and reliability of DAT and the findings of the study suggested, that
the test (DAT) may be applicable for mass screening in the rural set up. However,
before applying the test in the field it is necessary to repeat the experiment and
evaluate it in the field condition in Pangladeslu

(Edrissian et al 1979) observed in his findings that in detection of leisltmanial
antibodies ELISA is a little more sensitive, but somewhat less specific and economic it
could be considered as a good screening for kala-azar in field survey.

Although L. donov™ani antigens nonspecific reactions occurred with some other
infectious diseases (Hommel et al 1978) observed in his first experiments that the tes)

to be positive in 35 out of 36 patients of visceral leishmaniasis he also suggested that
the micro ELISA test may be used in epidemiological investigations. The specificity of
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the test in distinguishing from, Tuberculosis, viral hepatitis, syphilis enteric fever ha>
been etc. demonstrated. In out finding it is interesting to see that the serum level of
antibodies have been significantly higher in apparently healthy individuals in
Mymensingh endemic area in contrast to similar value in Chittagong. Mymensingh is
an epidemic area. Whereas Chittagong known to be a non endemic VL area which
indicates exposure of population to the infection. The study revealed that the

considerable value of ELISA in the serodiagnosis of Visceral Leishmaniasis.

Regarding incidence by age,(Sanyal et al 1979)in his study of 42 cases observed
that disease affects all age group viz. 0-9 years (25.6%) 10-19 yrs. (20.9%) 20-29 yrs.
(30.2%) 30-39 yrs. (20.9%) and 40 yrs (2.3%). This study revealed the following age
incidence Figure-1 viz. O 5yrs (5.5%). 6-10 yrs (1C.6%), IM S yrs (34.5%), 16-20 yrs
(23.6%), 21-25 yrs (.5%) and above 25 yrs (13.0970).

There has been a number of ch,»nges in the treatment schedule of kala-azar. It was
believed that the Indian strain war of less vrrulent type and responded v/ell to SIAG
with a dosage schedule of 10 mg/kg body weight for 10-15 days. As a matter of fact
that was quite popular regimen as the duration of treatment was short and les- painful
and gave immediate clinical respor”se in most of patients. It is presumed that due to
the above mentioned dose schedule relapse or PKDL developed.

Inadequate treatment showerl a failure rate of 13% in India (Sen Gupta 1953). By
prolonging the duration of treatment relapse rate reduced from 13% to 0.5% (Thakur ci
al 1984) used 20 mg/kg body weight for 20 days for adult and in case of children 10
mg/kg body weight/day for 20 days and found a failure rate of 7.4%. When the dose
was raised 20 mg/kg body weight for 20 days but not exceeding 850 mg per day the
rate of failure v/as reduced to 0 (zero). However, in a subsequent study, (Thakur 1988)
recommended a duration of 40 days treatment as with 20 days schedule.

In the present study 94.02% cases showed complete cure widi 20 mg/kg body
weight for 20 days regimen. In remaining cases cure was achieved by giving a total of
30-40 injections at thr same The side effects of SAG were minimum nnd in
no case
treatment had to be stopped. Case;™ of PKDL need prolonged treatment of 120
injections of SAG which constitutes the main source of infection. These patients
should be searched out and motivcted for prolonged treatment.
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Our study revealed that the WHO recommended dose scf edule of SAG is quite
effective. As already been emphasised by WHO and rerently reconfirmed by our
study in Bangladesh the standard regimens of SAG as a first line of treatment for VL
should be 20 mg/kg body weight not exceeding 850 mg/day for 20 days and for PKDL
cases s courses of same dose schedule with an interval of 10 days in between 2
courses. If this regimen is followed, the relapse rate and rate of PKDL development
will get reduced and the patient morbidity atid fatality rate will show reduction.

57 STUDY ON DIFFERENT TREATMENT SCHEDULE FOR SAG FAILURE CASES OF
VISCERAL LEISHMANIASIS (KALA-AZAR) IN BANGLADESH DISCUSSION

In the past the standard treatment was a 6-10 days course of sodium
stibogluconate. The course was started of 1 ml or IV on alternate day and gradually
increased and observed 30% of patients were unresponsive, any relapse after a 10
day course was probably taken as unresponsive. A committee of Indian experts
recommended two courses of sodium stibogluconate with a break of 10 days in
between, (Thakur et al 1984). Starting with smaller dosages, gap between the courses
and alternate day therapy did not seem logical, Thakur et al 1981 & 1984) conducted a
trial giving the drug continuously for 20 days and observed the telapse rate was
reduced to 0.5% and 91.4% of patients were cured and only 0.86% of the patient did
not respond. Chowv ci al 1991, alsu observed ihai Sodium Stibogluconate 20 mg/kg
body weight not exceeding 850 mg/day as a first line of treatment responded 94.7%
of VL cases with minimum side effect. The study revealed that the 55 primary
unresponsive cases from different picices of t"angladesh were under trial and
rendomised selected grouped, Grotp 'C responded the 100% cured 10 mg/kg body
weight for 7 days and second highest responded in Group 'E' pentamidine group
(99%), An injection of Sodium Stibogluconate of meglumine antimoniate (Sbv) is
rapidly excreted in the urine, so that blood sb level fall to less than 10% peak levels
some eight hours after inj., Ress. PH et al (1980).

In Kenya it was found that palienls unresponsive to usual dosage of antimony
responded to 10 ntg/kg body weight 3 times a day for 10 days, Ress, P.H. et d (1984
& 1980). This study agree with them. Llnresponsivenes:- to drugs are quite common
among kala-azar patients. Some patients did not respond to antimony from very
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beginning. They were labelled cases of primary unresponsiveness if did not respond
to a course of antinnony given for 20 days. We also agree if after 40 days of treatment,
there is no response, then either patient should be continued with antimony iO mpk™,

body weight thrice daily for 7 days or pentamidine should be given alternate suggestion
or second choice.

58 STUDY ON VECTOR (SANDFLY) IN RELATION WITH VL(KALA-AZAR) AND
EFFECT OF DDT ON ITS CONTROL.

The first explosive epidemic of kala-azar of this sub- continent was recorded in
Garo-hills and the aHja"ent Brahmaputra valley of Assi ts in 18B0 (Rahman et al,
1979). Although it Was (edL!:,ed b»jlow the U*vei of Public Health importance, the
disease was never totally eradicated. Cases of post kala-azar dermal leishmaniasis
(PKDI.), a suspected reservoir of infection and occasional cases of active kala-a;:ar
continued to be seen in the clinic and different hospital of Medical College (Khan
1977).

The factors responsible for the apparent disappearance of the disease were
supposedly related to successful chemotherapy of all cases, acquired protective
immunity in the population and decrease in vector density following mass indoor
residual insecticidal spray (DDT) under National Malaria Control Programme followed
by the National Malaria Eradication Programme (NMEP).

Following withdrawal of DDT spraying operation as a strategy of the NMEP, there
v/as gradual increase in the vector population. Study revealed that out of 64 districts,
active kala-azar cases were detected in 34 districts. Presence of vector was also
observed in all the microfoci of 34 districts in Bangladesh. An alarming degree of
anthropophilism in P.argentipes was demonstrated by Ahmed and Ahmed in Sirajganj
districts in 1980. Further a gradual increase in the number of active cases and
susceptible human population was also observed (Islam 1982, kahman g( Islam 1983,
Hossain & Rashid, 1987).

During the first survey when there was no DDT spraying in the study area for the
last 15 years, 1828 cases-were dete( ted serologically and only 7 and 1 cases were

detected in the same area during our second and 3rd survey which were after DDT
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spraying. Simultaneously sandflies were collected in the village Awaltia within our
study area and 559 P.argentipes (5.82 m/hr) were collected in 1987 -s8s. On the other
hand after DDT spraying only 24 and 18 p.argentipes (0.25 and 0.18 nvhr) were
collected in the same area during survey.

Malaria Demonstration Team (VVHO/UNICEF) with the participation of the national
staff during their survey in 1950 observed that transmission of kala-azar occurred to a
great extent in the non-sprayed area. In some area where spraymg was done in May -
June 1950, transmission has becomi; to a very limited extent. Current finding also
agree with that, while DDT spray c\'en in low concentration (Igm/m2) can interrupt
kala-azar transmission by controlling the vector. We also observed that correlation
between incidence of kala-azar and vector density is significant (p<025). It may be
concluded that residual house- spray of insecticide could interrupt kala-azar
transmission.

In the study of sandfly fauna only 5 species were found. The prominent species
was s.babu babu (48.53%) and next was p.argentipes (40.07%). Recent workers,
Ahmed et al (1988), Masum et al (1990) and Hossain et al (1993) found the same 5
species (P. argentipes, p.papatasi, s.babu babu, s.shortii and s. barraudi). In addition lo
these 5 species also reported to more other species (S.bagdadis and S. ameeni,
Hossain et al 1993). Out of these p.argentipes is the vector of eastern part of Indian
subcontinent (Swaminath et al 1942) Lewis 1978 published his opinion thiit in addition
to p. argentipes, p.papatasi in also a vector in India. No confirmatory study was
conducted for identification of vector in the country. So further study is needed to
identify the confirmed vector of kala-azar in Bangladesh.

Larval collection from floors of human dwelling and cattle shed showed that sandfly
larva could be found more in cattle shed than human dwelling. It also coincides with
the collection by hand catch where more sandflies were collected by from cattle shed
than human dwelling (Fig.2).

Blood meal analysis for host preference ui.ing DOT ELISA, P. argentipes gave
highest positive reaction to bevir-: (52.11%), r.exi lo 'wiman (40.25%) and very liule to
other animal. Hati et al, 1981 of course differs with this opinion and he observed in his
study that p.argentipes is more attracted to human that bovine and other. Ahmed and
Ahmed 1983, recorded that p.argentipes was found to be more zoophilic that
anthropophilic. May be the feeding behavior depends on the availability of host in
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different situation. P.argentipes was found to be present throughout the year with
different density. The highest numlt;r (10 in/hr catch) was found in August and lowest
(2.12 m/hr) in January. If the seasr™al trend is drawn it shows two peaks, July -Sept.
and April-May (Fig.1).

Bashu and Ghosh (1954) made a sandfly collection in and around Calcutta city and
found the highest peak in July and lowest in January, which is in keeping with the
findings from the study. In Bihar P.argentipes density falls to almost nil in the winter
months and with the advent of warm climate, density increases and becomes highest
in post monsoon (Sanyal et al 1978). A different finding was observed by Napier, who
showed that in the Southern part of India v/here there was no cold season, density
fluctuated in different season and was lowest during hot dry month (Napier and Smith,
1926).

From the s<sasonal prevalence it is found that’the density becomes maximum in
pre and post monsoon period. In conclusion though sandfly is very susceptible to DDT
and there is correlation with kala-azar cases but alternate control measure to be find
out without DDT intervention due to its other hazardous effects

59 A COMPARATIVF <IFPO! OGICAL STUDY FOR .MCASURING THE ANT!P,ODY
OF LD BODY USING DAT, iFAT, ELISA & iHA iN HiGH AND LO\V tNUcMIC
AREA OF KALA-AZAR IN SFLECTED AREA OF BANGLADESH

- THE COMPARATIVE ANALYSIS OF Tk4E RESULTS OF *
ELISA, PAT IFAT

The statistical approach adapted in this study has apparently provided us with some
information which, to the best our knowledge has not yet been reported particularly
here in Bangladesh. It has not only indicted that any one of the three serologic tests
investigated can be aptly used to stratify or categorize levels of kala-azar endemicity
with equal efficiency; but, has also given us new insights into the conduct of
epidemiologic surveillance studies for kala-azar in the future. In addition, it has
presented us with a more detailed description of the magnitude of the impact of
certain factors, <uch as, age and level of endemicity that have long been known to
influence the antibody levels of populations exposed to kala-azar to wee out those
factors which do not expert any real influence on the level of antibody, but has also
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enabled us to describe the joint influence of the various independent variables that
have genuine effect on the antibody level in one integrated pack y*e rather than as a
series of separate analysis (as what has usually been done in previous studies).
Furthermore, and even more iir=>pertant, the method hss enabled us to rntasure the
effect of each independent variable on the antibody score that the was uniquely
attributable to the influence.of that irdependent variable alone and which is not the
possible result of other independent variabhis. Last, but not least, it has <jnabled us to
determine the order of the degree of influence exerted by each of the significant
predictor variables of the antibody levels of the study populations,

A considerable number of studies have amply documented the age-dependent
increase in the antibody titers of individuals from endemic areas using the IFAT,
Hommel, Vollar (McGregor et al, 1965; Collins et al, 1967; Thomas and Dissanaikeer
al, 1977; Cornille - Brogger et al 1978), the conventional ELISA (Voller et al 1980) and
type of serological test are held constant). The significance of this more precise
quantification v the age dependent increase of the antibody titer in kala-azar surveys
or in the kala-azar control programmes could, however, .not yet be envisioned at this
point.

The finding that the antibody scores of the study population in the high endemic
area was higher than those of the low endemic area by 0.35 (for the same kind of test
and same age) was rather interesting. This is because of the observation that, though
this difference v/as found to be significant enough (p value <o.0001) for us to
conclude that the efficiency of the three tests to detect the difference in the levels of
endemicity between the two study areas werp thp same, such difference does not
really seem to be adequately large enough to justify the categorization of these IWo
study areas into 'high" and "Low" endemic areas.

As mentioned earlier, the levels of endemicity of the two study areas, were dolini'il
by the previous study on the basis of the annua! parasite incidence in ingh and low
areas as these two terms one would have expected a much higher degree of
difference in the antibody scores between the two study areas tlian what has been
demonstrated. With this finding one would be tempted to speculate that perhaps, the
endemicity levels of the two areas studied may in fact, just fall within the same range,
but with one area having a relatively higher level of endemicity that the other (ergo, a
probable case of mis-classification).This specu*ation would, certainly, be not far -
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fetched if one takes into account the geographic proximity of the two study areas (i.e.
only five kms away irom each other’, It would therefore, be interesting to conduct a
study to compare the antibody scores of serum samples collected from areas with
known, clearly defined levels of endemicity if the two areas investigated in this study
have indeed been appropriately labeled as "high" and "low" endemic areas.

More importantly, a study (particularly a longitudinal one undertaken in different
geographical areas with different levels of transmission), which is aimed at comparing
the antibody scores of populations from endemic areas of varying levels could perhaps
lead one into the possibility of devising a novel system of classifying or stratifying levels
of kala-azar entiemicity on the basis of antibody score alone. A system of classification
which utilizes this purely serological approach would, particularly, be useful in
endemic communities where the level of parasitemia of the population does not
reflect the true picture.

2

The observation that only T8.1 percent (r =.1809) of the variation in the antibody
score is accounted for by the three significant predictor variables tested, i.e. age, area,
and test, suggests that there are many other factors that could potentially affect the
antibody score, which have not beeo included in the regression model (equation) used
in this study. Inclusion of these factors would not have only filtered out the
confounders, but more importantly, would have greatly increased our capacity to
understand exactly how these various other explanatory variables could affect the
outcome of the antibody score. Hence, it would have enabled us to create a more
comprehensive and refined picture of the relationships involved. Unfortunately, we
could not have access to some of these important data.

A considerable amount of evidence has been presented to suggest that the
following factors could influence the level of antibodies developed against the LD
bodies. 1) history of kala- azar; 2) history of travel to high transmission area; 3) season
(ie. rainy vs. dry). In addition, some of the variables that have not yet been explored,
but are speculated to influence the sero-reactivities of populations from endemic areas
would include the socio-demographic and behavioral factors as well as attitudes and
perceptions that favour the risk or exposure to kala-azar. Among these risk factors
following are deemed to exert a significant influencr on antibody profiles of
endemic communities: occupation, place and type of residence, duration of stay in
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the area, socin! and work -related activities, population movenient or migration
knowledge and perceptions about the transmission and prevention of kala-azar.

The finding that there is no significant difference in the efficiency of the three tests
investigated in this study to discriminate different levels of endemicity would indeed
reduce the burden of choosing which test to employ in VL sero epidemiological
surveys. Emphasis for the guidelines on the choice of the seroloiic method to use
would now be focused on the objective of the study, the simplicity of the technique,

the cost, capacity for automation, specificity, sensitivity and applicability for large scale
field operations.

One of the most important findings in this study is the revelation that the use of the
"antibody score" (which does not have any unit) to measure the level of anti LD body
sero-reactivities of the two endemic communities has provided us with a way of
standardizing the results of three serological tests which inherently differ not onl/ in
their respective units of measure, but in the types of specific anli LD body antibody
delected and procedures as well. By using this "standardized Unit" it has made the
results of the three tests statistically comparable.

The significance of the system of standardization used in this study could take on a
much broader perspective if one was to apply it to sero-epidemiological survey?
conducted in different places using different types of reagents (i.e. for the same test)
or different types of serological methods. Expectedfy, the results of these surveys
would vary considerably from lab to lab. However, regardless of the method chosen, i
,this scoring syst(;m is adopted, then, the differing results between laboratories could
still be comparable. Hence, the current problem of standardization of inter lab.
variations of results, particularly for DAT (which has been recommended for use in

sero-epiclemiologic studies) can perhaps, be partly overcome.

The impact of this approach in overcoming the standardization problems of
serological tests can even be magnified if the existing problems of standardization of
antigens, reagents, equipments, positive and negative reference sera, cut-off points
have been surmounted. Meanwhile, in the absence of a solution to these priority
problems then the adoption of this antibody scoring system could serve as an
alternative solution in the present situation. Cn the other hand, if ihe solution to these
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priority problenis has been found ('n the future), then, this systenn could still be used
to amplify the validity of the interpretation a i data from different laboratories.

The results of this study could, therefore, serve as a nucleus for a series of future
studies that can be conducted (either retrospective or prospective, pieferably
longitudinal) which are ultimately aimed at devising a novel system of classification of
kala-azar endemicity based on antibody score. This implies that the process would
entail the collaboiative and networking efforts between individual investigators from
established institutions in various geographic locations. Results of these studies can
then, be collated and Integrated into one "data bank™ from which the antibody scoring
system can subsequently, be constructed.

On the basis of these results a longitudinal study was being conducted using DAT
for classify the endemicity.

51U SERO CONVERSION USING DAT AS COHORT STUDY IN BANGLADESH

The goal of serological investiga »ons was to obtain data on the levels and patterns
of antibodies to specific antigens in 'he sera of population in relation to relevant

variables, and thus to contribute to the knowledge of epidemiology of the disease (Paul
and white, 1973).

As the objective of the present study focussed on the serological response lo kala-
azar infections of the endemic area, therefore only the data from local residents were
at analysed. Due to the mobility of the local residents in and out of the village,
epidemiological method for data analysis used in the condition the accurate results. It
was noted that the annual kala-azar incidence density per thousand person month in
Mymensingh district was 15.3. This finding was rather unexpected. It was due to
patient from attending the health complex where medicine and other diagnostic
facilities were available in which the distribution of kala-azar infection was not similar as
other areas of Bangladesh.

In genera!, tliere were two pet'ks of kala-azar transmission during ihe year. The first
peak of transmiss ion was normally occurred around May - july, I>eginning of the rainy
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> 6400 told dilution as the positive seroconversion were practical because in the two
criteria the antibo<ly titers after infection had to be risen and our observation was. also
same as the higher titer as expected, Harith et a! also observed in his observation in
simple and economical agglutination test showed a sensitivity in the hospital setting
when a titer of 1:1600 was considered as indicative of visceral leishmaniasis where
infection of African trypanosomiasis is not expected, a specially specificity of 100%
would be attained. Applied to sera collected in the field survey, the test showed
sensitivity of 100% and specificity of 99.3%. The predictive values of the negative and
positive in this study were 100% and bearing on the serological response of follow up
individuals to kala-azar infection, six different pattern of serological responses in
relation with the mirrnccopic pxatnination results were obtained. Two months before
slide positive and two months after slide positive it was noieu that there vdb a birong
correlation among them p value = .0o1' and sensitivity and specificity were 99% and
85.71% respectively, probability of ./greement on positive diagnosis were 0.99 and
probability of Kappa coefficient also C.98.

DAT can detect even after treatment of kala-azar patient. We also observed that in
the follow-up of early diagnosed treated cas<*s did not show any PKDL on the oilier
hand those who were chronic and treated with SAC have developed PKDL,
Chowdhury et al (1993 at press).

Though there were not significantly variation which crossed over the possible due
variation due to the variation of the individual immuned response and of laboratory
study both parasitological and serological examination. It was well understood that the
individual's immune response was affected by several factors such as age,
immunological competence, cumulative exposure lo LD body antigen in terms of
frequency, length and intensity of the infection and the kind and amount of specific
therapy includes the length and frequency of treatment, Harith et al (1986), and this
factors would produce the dynamic serological responses. For laboratory examination
in the present study, microscopic examination and DAT test were used. The variation
in slide examination appeared to I=3 less than the DAT test. The sources of minor
variation were incorrect technique of sample ccllcctiori improper staining "e slide and
in leading the stained slide. The variation of slide examination was rather high when
parasitemia was very low. Converseh DAT was proposed to be useful in the situation
of low parasitemia sub-clinical infertion, Hari.h et al (1986). However in the siudy on
serological responses of follow-up individual, one should cautiously be sure awaie of
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the variations on both human and laboratory technique as well as clerical errors. An
attempt to assess the association between the outcomes of DAT diagnosis in terms
of seroconversion increased >1600 folds dilution from previous titer and microscopic
examination as well as the factors which might influenced the above association was
carried out. The association mentioned above was assessed by the following
parameters on the basis of using microscopic examination as the gold standard.
- Sensitivity and specificity of seroconversion.
Probability of agreement on positive diagnosis.
- Probability of agreement on negative diagnosis.
- Kappa and prot=ability of Kappa.
Bearing on the factors influencing the association by DAT test and microscopic
examination the following factors we™t; investigated.
-  Sex : male, female
Age group: 1-14 years, 15-29 years & =30 yrs.
History of previous kala-azar infection - Yes/No

On the basis of probability of Kappa it was shown that no significant results were
found in the study factors except in the age group 15-29 yrs. which liad the
probability of Kappa = 0.50. This maned that the association between the outcomes of
DAT and microscopic examination was existed in the age group 15 -29 yrs. old.

The methods of analysis plays the significant role upon the interpretation of the
data, consideration on the test of agreement between those methods in this study
regarding the influence of sex, age, and the history of kala-azar experience. The
sensitivity in male sample. Children =14 years old and the people who had past history
of kala-azar was >98% respectively. But all other methods including Kappa that the
degree of agreement indicated the strong agreement of seroconversion method than
microscopic examination. These analysis emphasised very much on the reliability of
the various methods of assessment.The new method iniglit enhancc us to signlfi‘cantly
very good outcome.

In the present study direct agglutViation test (DAT) was positive 512 being the
sensitivity and specificity 99% and £.7,71% respectively our results agree with that of
Mengistu et a! (1990) who found fill the visceral leishmaniasis cases positive and
conlrol cases (sick and control healthy) negati'v* by HAT, Harith et a (1986) in Konya
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also found the tost (DAT) 100% sen; itivity and 99.3% specific. However when the
cases of African Trypanosomiasis </ ee included in the control group the specificity
was decreased. In another study Safi and Evans,(1989) found that all (100%) of 25
parasitologically positive kala-azar cases and 9 (69.2%) out of 13 clinically suspected
cases gave positive results with DAT. Thus the test is 100% sensitive although in our
longitudinal study showed 99% sensitivity and 85.71% specificity. But in case of patient
with African trypanomiasis cross-reactivity persisted to over come this problem they
used a high cut off value viz.l :12800. But this high cut off value decreased the
sensitivity of this test, Harith et al (1986). In our study DAT was considered positive at
titre >1:1600 because all the parasitologically positive cases showed a titer >1:1600
and control gioup sick and healthy showed the titer <1600. The titer in positive cases
ranged from >1600 to 1:102400. Our study correlated with that of other worker.
Mengistu et al (1990) in Addis Ababa found the same titer as our >1:1600 to 102400
in all the serolo;sically positive cases,control cases showed the titer <1:1600, Harith el
al (1986) in Kenya and found the titer, from 1600* to 1:51200 in cases of confirmed
kala-azar cases. In case of healthy and sick control cases the titer always below
1:1600. However, in a study of Safi and Evans (1989) in UK the titer was 1:3200 or
above for positive VL cases, thtey demonstrated that DAT at least as good as El.ISA.
Harith et al (1987) have shown lhai DAT to have a diagnobing performance of IFAT.
Thus DAT compares favourable in several respects with ELISA & IFAT but ELISA &
IFAT require either costly reagent or expensive apparatus and trained personnel. On
the other hand DAT neither requirer. costly reagent nor expensive apparatus and it
does not require trained personnel. In our series it was observed that in a rural set up
(Trishal Health Complex) DAT was performing by laboratory technician under the
guidance of Prof. M. S. Chowdhury and compared with the same sera by the
Department of Medical Microbiology, University of Amsterdam, The Netherlands, In
our study the antigen of DAT was used up to 4 to 0 6 months
after preparation kept at 4 C and was found stable. Harith et al (1988), Mengistu et al
(1987), Chowdhury et al (1993) also found that the antigen stable for 3 weeks at 45 C
and 10 months at 4 C respectively our prepared antigen from local strain of LD body
showed also the same result.

511 EPIDEMIOLOGY OF KALA-AZAR IN BANGLADESH

The available information on leishmaniasis in Bangladesh is rather fragmentary. Tht
standard country profile adopted in the disease profile was not been included since
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1987. It all concerns VL since there lias been no reference to C'L.in the literature
consulted. From ihe history it apfjears that it was present as early as 1869. The first
explosive epidemic of kala-azar of this sub-continent was recorded in Garo-hil'< and
the adjacent B<ahmaputra valley of Assam in 1880, Rahman et al (1979). Clark of
Sanitation Commission draw public attention by reporting 100 cases from Garo-hills.
The last outbreak of kala-azar started in Bihar in late thirties, which spread to Assam,
West Bengal including other parts of India and ihe ihen East Pakistan (now

Bangladesh) reaching peak in 1947. Some districts of the then East Pakistan reported
1500-4000 VL cases annually between 1950- 1960, majority of whom were in the age
group of 3-15 yrs.

In 1951-1953 a plan of operatio-.s involving the Government, UNICEF and WHO
was formulated to increase the treatment services of VI infertions among children and
mothers in those regions information has been made on VL; the world health statistics
report (1968) only quoted the data o the above mentioned trial under East Pakistan
(Bangladesh) M Rahmari (1980) presented a paper and he observed that the incidence
of kala-azar during the epidemic yyars of 1959-1963 as 15000-17000 per year in East
Pakistan (Now Bangladesh and Pakistan).

Although it was reduced below the level of Public Health importance, the disease
was never totally eradicated. Cases of Post Kala-azar dermal Leishmaniasis (PKCL), a
suspected reservoir of infection for sandflies, and occasional cases of active kala- azar
continued to be seen in the clinic and different hospital of Medical colleges (Kh,?n
1977).

The factors responsible for the apparent disappearance of the disease were
supposedly:

a) Successful chemotherapy of all cases;
b) Acquired protective immunity in the population and
C) Decreased in vector density following mass indoor residual insecticidal

spray (DDT) under National Malaria Control Programme followed by the
National Malaria Fmdiration Programme (NMEP).

Following withdrawal of the DDT r,pray operation as a strategy of the hJMEP, there
was gradual increase in the vector uopulatiori. An ilarming degree of nnthrupopliilisrn
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in P.argentipes was demonstratod by Ahmed and Ahmed 1982, Further with the
declining trend in transmission, there was a gradual increase in the susceptible human
population. Thus, the stage was almost set for a large scale transmission to start. A
forecast of such a possibility came from chowdhury et al 1991, he estimated that
15000 new cases per year in Bangladesh. A report of 1987 revealed that 31 districts
out of 64 and 61 out 460 thanas of Bangladesh were affected by kala-azar.

It started from small unit from Sirajganj, Mymensingh. Kala- azar cases, admitted in
Rajshahi Medical College Hospital and Thana Health Complex situated in Northern part
of Bangladesh showed a steady increase in the number of cases and the number
became alarmingly high since 1987.. N M Alam et al, 1990.

On the basis of the recommendation of Inter country consultative group meeting
organized by WHO held at the WHO regional office. New Delhi from 9-13 Dec. 1985,
realized the urgent need for the development of trained manpower to assess the
magnitude of the problem of kala-azar in Bangladesh.

512 GEOGRAPHICAL DISTRIBUTION OF KALA-AZAR IN BANGLADESH

Though it is difficult to plot accurately the present geographical distribution of ihe
leishmaniasis and to determined their prevalence in man. Information available on
kala-azar in Bangladesh Is based on poor recording and reporting of cases, so false
assessment of prevailing condition arise. Whatever information available is mainly
based on paper v/orks, even few studies done on kala-azar are also either clinical or
laboratory based very recently Chowdhury et al (1988) conducted a field based study
on sero-epidemiology and chemotherapy on kala-azar in Bangladesh followed by
longitudinal study. The study revealed that a sharp increase of kala-azar cases in
Rajshahi Fig.- Pabna-Fig— . Shirajganj, Mymensingh, Tangail and Gazipur.

Endemic foci of visceral leishmaniasis of the world are charariensed rarely on the
epidemiological groups. On the bai=is of regional epidemiological peculiarities, the
known foci viz. (I) Mediterranean and Chinese kala-azar, (ii) East African Kala- azar and
(iii) Indian Kala-azar can be identified on the following criteria (Table I).
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TABLE !

Epidemiological characteristics of Indian
Mediterranean and East African Kala-azar

Epidemiological Indian Mediterranean East African
entity

i)DIstribution India  Mediterranean Middle Sudan Kenya
Asia and China

i)Age group Mostly older Mostly infants and Older Children
children & younger children & young adults
youn' adults (1-10 yrs)
(10-20 yrs)

iil)Animal  Absent Dogs,Jackals & Fox Different sps of
as primary reservoir rodents(parasite
of infection.Parasite available in

available in cutane- biopsy,
ous lesions of animals.

iv)Causative Availablein Man is biological Parasite
agent in blood & in terminal.Parasite not available in
human post kala-azar availnhip in blood, blood,

host. dermal leish-
manoid.
V) Post-kala Prevalent Absent Frequently
azar dermal present,

leishmaniasis, -

vi)Drug response Susceptible Resistant Resistant
to antimony
compounds.
vii)Epidemics Frequent Rare Mainly endemic
but small

outbreaks occur
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From Table 1, it is apparent that Indian Kala-azar has become completely
"Anthroponosis" and Man maint.'jins itself as an efficient host principally on two
considerations viz. (i) presence of parasites in peripheral blood in sufficient numbers to
produce a high infection rate in P.argentipes (Knowles et al 1924) and (ii) Appearancc
of post kala-azar dermal leishmaniasis (PKDL) where LD bodies can easily be detected
in blood smears in majority of the cases.

INCS5DENCE BY AGE

Sanyal et al (1979) in his study of 42 cases observed that disease affects all age
group viz. 0-9 years (25.6%) 10-19 year (20.9%), 20-29 years (20.2%), 30-39 years
(20.9%) and 40 years (2.3%). This s'udy revealed the following age incidcnce (Table-3)
viz. 0-5 years (5.8%), 6-10 years (16.6%), 11-15 years (34.5%), 16-20 years (23.6%),
21-25 years (7.5%) and above 25 years (13.09%).

INCIDENCE BY SEX

Sanyal et al 1979 and Hati et al 1985 obsen/ed that incidence was three times
higher in males than in females i.e. 38.5% among females against 61.5% among males
respectively. T'le study also revealed that the male female ratio was about 3:1. It is of
great epidemiological significance, as it indicates that males of all age groups are more
at risk than females. This raises the possibility of outdoor transmission, as males
remain predomfnantly outdoor towards evening as compared to females who keep
busy in cooking or other indoor activities. This may be due to female are heavily clothed
as compared to male and hence protected from sandfly bites. Uticqual incidence
could only be explained by extradomiciliary transmission.

DISTRIBUTION OF TASFS IN TMFt OMMUNITV

Sanyal et al (1979) and Hati (1985) obsen/ed in North Bihar and West Bengal
multiple cases in three huts. While rr.it of 34 were single cases per hut. Sanyal also
observed that earliest cases in 197 * and those detected in 1979 occurred in the
peripheral part of the village. Hati observed one infected person per hul no clustering
of cases.
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In our observation we found the clustering of cases in the villages where FXDL
were detected in the village Kushm.iil, Radhakanai and Arnirabad of Fulbaria and
Trishal Thana of Mymensingh district (stud/ area). The villages were also affected
with kala-azar during 50's decade.

TRANSMISSION OF DISEASE

Considerable epidemiological data has been generated during the current episode
of VL now ravaging, Rajshahi, Dinajpur, Thalcurgaon, Pabna, Sirajganj and Myinensitigh
in the epidemic form, Epidemiological and entomological features as emerged during
these studies are briefly summarized below for comparison purposes with erstwhile
known features of kala-azar in Bangladesh (Fig.__ ).

A sudden outbreak of VL occurred during 197Si-1980 in one village Madia of
Sirajganj district which was investigated both entomologically and serologically Touhid
et al 1982 and followed up and total number of cases recorded in the oui.break was 45
(30 adults & children less thar. 3 old 9 aged uice lo d@- yemb).

513 SEASONAL DISTRIBUTION OF KAL/ -AZAR AND SANDFLY JN BANGi ADESH
AND

RELATIONSHIP BETWEEN INCIDENCE OF KALA-AZAR FACTOR

In a longitudinal study revealed that the maximum number of kala-azar eases
occurred during March to june highest peak in April and May and minimum in
September and October in the year 1988, 89, 90 (Fig.---) Chowdhury et al 1992.
During this work it observed that the density population of sandfly was also high in
March to june (highest in May) there is strong relationship between sandfly (vector and
kala-azar while vector density increased incidence of kala-azar were also increased.

There were approximately 25000 cases of kala-azar treated in various hospitals of
the country. Since the 1980s, there have been reports of a resurgence of kala-azar
following suppression of insecticide spraying in India and Bangladesh. The number or
VL and PKDL cases in creased sharply and reached a level which :ould provide a
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reservoir of sufficient magnitude to tpark off a major outbreak. Kala-azar and PKDL art
prevalent in many areas of BanRladesh. Between 1980 and 1985 447 cases were
reported from the 5 districts but since 1985 and up to today, cases' have been
registered from >8l thanas of 27 disficts. During hour to house survey from July 1987
to June 1988 in Mymensingh distria coverii.g 3 ihanas 142/ villages) 1273 cases of VL
including 45 cases of PKDL were diagnosed parasitologically or serologically and
treated. The highest incidence was in the 11-15 year age group. The highest death rate
was 6.4% cases occur mainly within families, especially PKDL cases. In 1988 kala-azar
cases were 3548 with 8 death, 2526 cases with 26 deaths in 1989. 3334 cases with
one, death in 1990, 3039 cases in 1991 and 6818 cases in 1992.

Circulation of parasite in blood: Chowdhury et al (1988-93) treated 1273 cases in
primary health centre and found positive for LD bodies either by ljone- mnrrow and or
by splenic puncture. No parasite could be isolated from the peripheral blood. Similarly
Thakur 1993 giving an account of 670 cases treated in Patna Medical College found
positive for Ld bodies either by none marrow and or by splenic puncture. However, no
parasite was found in the peripheral blood.

Similarly workers of RMi, Patna and NICD Unit on Kala-azar have failed to confirm
parasite in the circulating blood of the kala-azar patients so far.

Post-dermal Kala-azar (rKDI);  PKDL is knijwn lo be a rnanircitation due to
immunological factors in a clinically cured case. Napier (1931) reported t'lat 5 per cent
of treated cgses will come up with P CDL in one year time. Chowdhury el al 1993
observed 75 cases i.e. 5.5% cases have been developed PKDL even after treatment.
Dutta et al 1983 reported that incicience of PKDL in present episode in Bihar was only
1.98%. In our study also revealed that the same as (Chowdhury et al, 1990).

Association of cases with professions”™, No study was attempted to find any correlation
of cases with professions of the community. However, casual observations in
Mymensingh and Sirajganj districts indicated that most affected person 90% were
affected within low socio-economic group of population. Sofne*of the tribe in Bhaluka
related to prevalence to P.argentipes which v/as very low in huts, hut in high density in
adjoining Musiirn village without any case of kala-azar. Low socio-economic status of
these two professions and labourers on agriculture.
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Clinical profile: Lymphadenopathy which is very common characteristics c;
Mediterranean kala-azar ( 50 to 65 % ) was uncommon in Indian kala-azar and hence
the fatality of lymph gland puncture as ancillary diagnostic techniques is well known,
Moskovakis and Southgate, 1971. However, Chov/dhury( 1983) in 24 Pargana West
Bengal recorded as high as 80 % generalized lympnadenopathy and 78 % biopsies of
lymphnode were positive by impression smear and/ or histopathology. However,
lymphadenopathy was also in Malda and in Bihar, but was generally less prominent
and Dr. Nandy from Calcutta Tropical Institute, could not established parasite by
lymphnode biopsy of 20 kala-azar patients in Bangladesh.

Chemotherapy: Sodium Antimony Gluconate 20 mg / kg body weight not exrpeding
850 mg per day for at least 20 days (WHO 1982 ) was used as a first lirie of
treatment. C.P Thakur(1984) observed 92.6% of cases improved by providing the
above schedule of treatment, in his 750 cases study. Our study also revealed that
aniimony was effective in 94.7% cf cases by the above regime of treatment with
noinimum side effects. Sengupta(1983) also observed that in long course regime, the
relapse rate would fall from 15% to 0.5%. Only two cases failed to respond.
Although all cases responded well to antimony during sixties decade, the number of
case increased and the drug was indiscriminently used by local doctors and Qu.»cks so
the number of unresponsiveness increased and also test dosing ( 1 c.c.) may also
contributed to unresponsiveness. Irregular, sub-therapeutic and therapy on aiternate
days were also unscientific and in our observation most physicians used low dose. In
PKDL cases 20 mg/ kg body weight for 20 days- six courses with 10 days interval
between two courses showed 100 % cured.

DRUG RESISTANCE: Strain of LD body detected in the current episode has
shown high degree of resistance to antimony compound. L.S.Prasad (1977) who
himself a clinical of eminence from Bihar and Ex- Director of RMI, Patna, recorded
failure of antimony treatment in high percentage of cases. He also recorded cases of
double resistance in L.donovani to antimony compound and Pentamidine Drug
resistance has also been confirmed by Sanyal and Arora (1979) who found that 45.7%
cases from Bihar in 1975 and 1976 admitted in school of Tropical Medicine Calcutta
were resistance i:0 antimony. Though there ii; no record in Bangladesh, our
observation shows out of $71 treated patients with (antimony) Sodium Stfbugluconate
by 20 mg/kg body wt, for 20 days, resistance is 0.87%.
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Animal Reservoir Studies: Chowdhury et al 1992 screened number of animals viz.
dogs (12), Cats (2), Rats (55), Rabbits (07), Cows (55), Goats (37), Sheeps (13), Fox
(2) and Bird (10), with negative resuUs. However, Srivasiava an.) Chakra™arty (1984)
detected leishmanial antiuulies in five out of 226 bandicoota benglaneis in Bihar.

Entomology: Prevalence of P.argentipes in areas of resurgence

P.argentipes the classical vector of Indian. Kala-azar was found prevalent in

Stiahjadpur, Myrnensingh and other places which prevalent indoors in affected and
non affected villages of Bangladesh.

Specially triTdltionally known to be an endophilic was also encountered in lit-e Noll'?

and near rodent burrows in peridomestic situations in Bihar indicating that species also
rest outdoors (Kaul et al 1979).
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4'2.i SUMMARY

CHEMOTHERAPY OF KAIA-AZAR AT PRIMARY HEALTH CENTER IN
BANGLADESH

After the resurgence of kda-az<=r since 1981 in Bangladesh, 61 out of 460 thanas of
31l districts out of 64 districts reported case> till November, 1988.

The incidence of kala-azar in Mymensingh, Sirajganj and Pabna was 0.33, 0,41 and
0.51 respectively (June '87 to December '88). The male/feniale ratio was 3:1 and
about 60% of cases were between 11-20 years. Out of 2577 detected cases of kala-
azar including PKDL, 1273 cases were assessed and evaluated for chemotherapy and
serology. About 94.02% showed immediate clinical response after providing sodium
stibogluconate 20 mg/kg body weight not exceeding 850 gm per day IM/1V for 20 days.
Only 11(0.8<)%) cases showed no responsti. All 4S (100%) cases of post kala-a/ar
dermal leishmaniasis (PKDL) tolerated and responded well to six courses of treatment
with an interval of 10 days in between 2 courses. Side effects were minimum.

472.2. POST KALA-AZAR DERMAL LEISHMANIASIS IN BANGLADESH

5,011 patients having history or suspected history of kala- azar were studied for
post kala-azar dermal leishmaniasis (PKDL) in two districts of !3angladesh from June
1987 to December 1990. Among these patients, 61 were foimd to have cutaneous
lesions suggesting of PKDL. None of their lesions ha<i last eitiier thern:a! or tactile
sensations. Chemotherapy with antimony gluconate curtd all cases except one who
responded to pentamidine serological tests showed 100% sensitivity for DAT and
86.88% for ELISA. Antibody titer /anges in PKDL sera are noted to be lower than
those of kala-azar patients but in DAT showed the higher titration in seia of the same
PKDL opinion is that the developing of PKDL not due to strain variation but might lo
due to incorrect or subtherapeutic treatment.
~2.3 KALA-AZAR IN CHILDREN A STUDY OF 100 PATIENTS

100 of patients of kala-azar between the ages of 1-12 years of old were studied.
Age, sex history, clinical and physical findings were analysed. Out of 100 cases 78%
were parasitologically proven and 72% were serologically positive 47% patients were in
9-12 years in age group and male female ratio was 1.94:1. All the patients had fever,
anemia and spienomegally. Hepatomegally was present in 54%. Appetite was normal
in 70% increased in 28% and reduced in 2% response to chemotherap/ was excelU'ni
(100%). It was observed that those who had malnutrition they had developed more
signs and symptoms.
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~N2.4 POSITIVE RESPONSE TO SAG ADMINISTRATION IN VISCERAL
LEISHMANIASIS
In a prospective study conducted in Mymensingh district of Bangladesh 1273 patients
were assessed for the presence of visceral leishmaniasis (VL). Sodium antimony
gluconate (SAG) was successfully administered to 715 patients with parasitologically
confirmed infection. In the remaining 558 although there was clinical indication of VL
leishmania donovani parasites could not be demonstrated. Administration of SAC in
this group was on the grounds of the prevailing symptoms, exclusion of malaria and a
positive direct agglutination test (DAT) significant improvements in the clinical and
hematological parameters were obscured in 547 (98%) of the unconfirmed of VI
cases. On the basis of the parasitological findings or positive response to specific anti-
leishmania chemotherapy, the sensitivity and specificity for diagnosis of VL ai levels
below that of parasitological detect'on. On 'he other hand by statistical analysis a high
correlation and coefficient was found among the test AT, ELISA, IHA, *DAT technigques
(P=001). All recent kala-azar cases showed 99.6% sensitivity and 97.7% specificity on
the other hand all the health control in endemic and non endemic, sick control showed
the below 1:1600 titers in DAT i.e. negative result for kala- azar. Although II'AT was
negative after six months of treatment in most cases (7% cases positive after
treatment) ELISA was the next who could identify the cure after 1-2 years of treatnr'ent
but DAT titers remained high in the longer period even after treatment.
49,5 DIFFERENT TREATMENT SCHEDULE FOR SAG FAILURE CASES OF
VISCERAL LEISHMANIASIS

The comparative study of different treatment schedule for the failure cases has
been carried out in this series. The sensitivity of leishmania to drugs can be tested only
in sophisticated laboratories by macrophage culture. It could not be employed
routinely on patients but assessed clinical, parasitological and serological techniques.

During the evaluation of DAT at the level of rural health center in Trishal, Bhaluka
under Mymensingh, Kalihati of Trishal and Shahjadpur of Sirajganj districts of
Bangladesh. Out of 1474 kala-azar cases 340 (13.3) were established both clinical,
parasitological anri serological. Ai! 340 kala-a'?.r eases were treated in the health
center, splenic oi bone marrow aspiration was done before and after a course of drug
therapy (SAG) out of these 55 (16.17%) showed primary and 3.63% secondary
unresponsiveness to SAG. All 55 c?fes, the patients were received 20 days regimen
of treatment with dose schedule SAG (Glaxo,Albert David and B.We come) in Ih(;
strength of Antimony 100 mg/ml. Primary and secondary unresponsive cases were
stratified with age and sex and assigned to one of the five treatment groups by a pre-
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determined randomized schedule. All the patients remained in the hospittil for 9
weeks, group A revealed that s6% r.ase with 30 days of SAG showed parasitological
cure. Out of 10 cases 60% cases *vere responded to group B on the other hand 100%
cases responded to group C and 99% in gnjup E. No patients had an iibnormal BUN
before and after or during treatment 10 mg/kg body weight thrice daily for 7 days
showed an excellent result at>d 2nd significant result showed in group f with
pentamidine for 14 days. The result suggest that if after 40 days of treatment, *.here n
no response, then either patient should continued with antimony 10 mg/kg body

weight thrice daily for 7 days or pentamidine should be given alternate suggestion or
second choice.

<2.6 PREVALENCE OF AGGLUTINATION ANTI-LEISHMANIA ANTIBODIES IN
TWO MULTI-THOUSAND BENGALI COMMUNITIES

For control of visceral leishmaniasis (VL) in large endemic communities, a feasible
epidemiological indicator capable of monitoring'an on-going transmission rather than
mere exposure to the parasite is required. Having evidenced the desired reliability foi
laboratory diagnosis of VL, she direct agglutination test (DAT) is employed here to
estimate VL sero- prevalence in the endemic thanas of Trishal and Shahjadpur
appfndant to Myrr:icn..i.ngh ap.d Sirajganj districts O Sangiadesh. DAT antigen
production was duly maximized to allow coverage of a study population comprising
17826 inhabitants of whom 9619 resided in Trishal, 7328 in Shahjadpur and 879 in
Teknaf of Cox's Bazar a known lei..hmania-free district in Bangladesh. Despite large-
scale production, all DAT antigen bitches processed in quantities of 1120-4000 ml and
sufficient for screening of 1176- 6400 inhabitants per single batch, performed as
desired in quality control tests for sensitivity, specificity and stability. Whole blood by
finger prick instead of venipuncture or filter paper collection methods was employed
reaching for more convenience in sampling and handiness in execution of DAT at such
a magnitude. The cross-sectional survey revealed VL point prevalence of 4.40% in
Trishal and 6.75% in Shahjadpur by caparison to an extremely low rate of 0.34% in the
non-endemic Teknaf. In both endemic thanas (Trishal and Shahjadpur) VL was more
prevalent (2.56%) in <1-20 years age group than in those of 21 years and older (1.8470
- 2.25%). Of 918 recorded as seropositive, 539 were asymptomatic and 379 were
symptomatic at various degrees of suspension to VL. Diagnosis of VL was established
in 125 symptomatic seropositive either on grounds of Leishmania amastigote
demonstration (29) or positive DAT results combined with presentation of typical VL
signs (96). All diagnosed patients responded favourably to sodium antimony gluconate
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administration; re-testing and follow-up proceduras were started on the remaining 7=3
sero-positives detected. With comparable feasibility merits for VL survey in large
endemic communities, the DAT can be considered as an appropriate alternative
epidemiological indicator to the leishmanin and aldehyde tests.

/2.7 SANDFLY DENSITY AND KALA-AZAR INCIDENCE IN BANGLADESH

Three periodic surveys were conducted both in an intervention and a control area
in each of Fulbaria,. Trishal and Bhaluka thana under Mymensingh disliicl.DDT was
sprayed after the first survey in the intervention area. The purpose of the study was to
compare the prevalence of visccral leishmaniasis and the vector. Phlebotomies
argentipes, in relation to DDT spraying and seasonal distribution of vector. 1828
(33.23%) Kala-azar cases were detected from the study area during first survey.
Vector density (5.82 per man hour) was correlated with the prevalence of kala-azar.
Relation between these two was found significant (P value <.025). Both the incidence
of case and vector density were affected by DDT sprayitig. Number of cases
significantly reduced in the sprayed area from 1928 (33.23%) to 7 (0.14%) in 1989-90
and 1 (0.02%) in 1992. The vector density also decreased. During fauna survey fivt
species of sandfly, phlebotomus argentipes (40.04%) P. papatasi (6.45%),
Sergentomyius babu babu (48.53%), S.shortii (3.16%) and S. barraudi (1.79%) were
collected. Resting behaviour and blood meal analysis suggested the zoophilic nature
of P. argentipes. The vector was found to be present in all seasons but with tv/o peaks,
one in July -September and other in April - May.

~ 2.8 A COMPARATIVE SEROLOGICAL STUDY FOR MEASURING THE ANTIBODY
OF LD BODY USING DAT, IFAT, ELISA & IHA IN HIGH AND LOW ENDEMIC
AREA OF KALA-AZAR IN SELECTED AREA OF BANGLADESH
The empirical findings of this ?Uidy are summarized as follfjws:

1 Using antibody level (score) as the parameter, three of the four tests investigated,
namely the ELISA, IFAT and DAT, do not significantly differ in their ability to assess the
varying levels of endemicity of two kala-azar areas, i.e., high and lovw/ (F value for
interaction of test x area =0.7111, b3 =0.353).

2. Out of five independent variables investigated, three were shown to be statistically
significant predictors of the antibody scores of populations from the two endemic
areas studies. These were, a) type of serological test, b) age and c¢) level of
endemicity of the area (p =0.0002, 0.0000, 0.0000, respectively). Among these three,
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the strongest predictor variable is age followed by area and then type of test (Beta =
0.369, 0.155 and -0.131, respectively).
3. The connbined influence of the ype of test, age and level of endemicity of the area
account for 18.1 percent of the variation in the antibody scores (F ratio ~ 17.66, p value
<0.0001).
4. For individuals of the same age and coming from areas v¥ith the same level of
endemicity, the predicted antibody score for DAT will be 0.307 less than that of
standard ELISA or IFAT
(t value =3.686, p value =0.0002).
5.  The antibody score increases by 0,021 for every year of increase in age, if the
same test is employed on individuals from the same area (t = 10.372, p value
<0.0001).
6. The antibody scores of individuals from high endemic areas will be higher than
those from low endemic areas by 0.353 for the same type of serological test and the
same age (t=1.387, p=0.0000).
7. Gender anc] parasite density do not have any significant influence on the variation
in antibody score (p value =>0.05 for each variable).
8. The IHA test system carried out in this study cannot be used as a sero-
epidemiological assay to differentiate between areas of varying levels of endemicity
and even between normal and immune sera.
.9 SEROCON'/ERSJON USING I5AT AS A CGiiORT STUDY

Series of cross sectional studies followed by longitudinal studies had been carried
out in an area of low persistent kah- azar transmission in Bangladesh in Awnltia and
Guzium villages of Trishal thana 1’ Mymensingh district of Bangladesh were selected
as the study areas where the whole local residents of 672 persons had been regularly
followed up. The DAT was used in the study by using local strain of LD body. Out of a
total 3,645 serum samples, 23.6 % were randomly selected for leplicated testing and
90.8% reproducibility with the same titer were obtained. Three criteria indicating sero-
conversion increased 1600 fold or more 3200 fold or more and 6400 or more dilution
of different paired sera obtained between of 2 months of follow-up were set up and
they were tested for agreement with the microscopic examination. It was concludt/i
that the seroconversion of increasing 3200 fold dilution or more was the appropriate
parameter on the basis of increasing 3200 or more as seroconversion the sensitivity
and specificity of seroconversion test against microscopic examination were 99% and
85.7% respectively. It was noted that the annual average nf kala—azar incidence was 15
per 1000 person-months. This means that, on the Itjonthly basis, 15 persons within
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1000 population who lived In the area would suffered from kala azar which indicates
that it is an epidemic of kala-a™ar. The pattern of seasonal variation of kala- azar
transmission in ilie area was measured by parasitological and serological study, ilie
low kala-azar transmission was shown during September to February by bone marrow
or spleen aspirated materials examination; on the other hand, serological parameters
such as seropositive rate ( titer 1:37.00 or more ) and CMRT were also '‘ow during that
period of time. This was probably due to an effect of low density of sandfly, the sandfly
collection had been conducted during Sefjtember - December in the area, the mosi
common pattern (6s.66%) was the group of having seroconversion without positive
diagnosis by microscopic examination. Nearly 14.80% were the pattern which
seroconversion occurred in the same month when the slides became positive and
14.42% were the pattern of no seroconversion and the slides were negative.

The parameters;: Sensitivity ancl specificity of DAT test, probability of agreement o'
positive and negative diagnosis by seroconversion and microscopic examinaiton and
Kappa coefficient and the probability of Kappa* were used to assess the association
between DAT and microscopic examination. It, was found that there was a weak
association between DAT test and microscopic examination. »

Further analysis on the factors influencing on the association between DAT and
microscopic examination such as sex, age (1-14, 15-29, 30 vrj;. old or more) and past
history of kala- azar infection was done. To some extent association between the
outcomes of DAT test (seroconversion) and parasitological examination was found
more in the age group 15-29 years old. However, in a low degree it Was postulated
that the association between DAT and micrQscopic ex.?.m:nation was distorted by the
high level of kala—azar antibody.

LIMITATIONS OF THE STUDY AND RECOMMENDATIONS

1St cross-sectional study was conducted to assess the base line dava and to have
the magnitude of kala-azar in Bangladesh. Initially the study was conducted during
August 1987 to July 1988 followed by longitudinal studies 1989-93. First & months
were used for organizational and preparatory phase 2-3 months for active case
detection rest of the period to show the efficacy of chemotherapy including refractory
cases and serodiagnosis including evaluation of different sero-techniques.

Longitudinal studies were conducted frorn July 1988-89, 1989- 90, 1990-91, 1991-
92, 1992-93 for vector bionomics and to observe the effect of DDT on kala-a;:ar

transmission. Alternate treatment schedule was being carried out on SAG failure
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cases. Mass application of the DAT and assessment of kala-azar transmission in two
multi-thousand endemic areas in Btingladesh.

Mymensingh, Tangail, Gazipur and Cox's Bazar were conducted during 1989-93.
Another study for sero-conversion using DAT as a cohort study was also beiiiy

conducted to determine the endemicity, seasonal prevalence of kala-azar in
Bangladesh from April, 1992 - April, 1993.

1. In as much as the conclusions made above were drawn from the results of a
statistical model which did not take into account the sensitivity and specificity of she
serological tests investigated, the findings of this study should, therefore, be
taken with some caution. This is because it has been advocated that when statistical
analysis is applied to serological data, these two factors, plus the possible fading of
antibodies in a proportion of the population should be accounted for sensitivity and
specificity tests were not carried out primarily because of the unavailability or a test
system that could be used as the "gold standard" in lieu of the bone marrow or spleen
aspirated materials smear. So thr-f as it may It is, therefore, suggested that the
following be done:

l.a. Sensitivity and specificity studies be carried out on the same set of blood
samples to increase the validity of th< results obtained.

Since it is felt that the BM/SA smear is no longer reliable for use as a "gold
standard" in the Bangladesh situation as it can not give 100% diagnosis a suggested
alternative reference material for these sensitivity and specificity studies are sera
obtained from hospital patients with B.M. slide - positive confirmed B.M. smear (LO
body).

1.b, A modification of the study design can be attempted where all the four tests
are run on the same batch of serum samples (randomly selected) and the results
compared with those of this study.

2, Since this study is a cross-sectional one it fails to provide us with a description
of the temporal sequence of the relationship between the development and
magnitude of the antibody levels and the inherent level of endemicity of the respective
areas. Thus, the causal relationship between exposure of the study populaiioii to the
two kala-azar areas with different levels of endemicity and the antibody level could not
be established. A longitudinal study would have been more informative in this case.
Nevertheless, a follow-up study carried out during the low transrr;(ssion period to see
whether the pattern of the level of antibody score changes, i.e., drops, as what has
been shown in other studies (Chow:ihury et al, 1993) could be done. Although this will
not provide us with any information regarding the rausal relationship between antibody
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score and exposure to the area it can give us a perspective of the seasonal
fluctuations or the antibody levels among the study population.

3. In as much as only 18.1% of the variation in the antibody score is explained by
the combined influence of age, area and type of serological method used, then there is
a need to add the other variables that have been speculated to potentially influence
the antibody score into the regression model to obtain a more precise picture of the
explanatory power of each independent variable, as well as a more comprehensive
perspective of the interrelated factors that affect the outcome of the antibody score.

4. Considering the greater proportion (81.9%) of the potential explanatory
variables that have not been accounted for in this study and the finding that area is a
significant predictor of the antibody score of the population then, the results of (his
study can be applied only to areas V/ith a similar setting as that of the study areas. The
need to conduct nnore studies in various other geographic regions with a different
setting or population profile is, therefore, emphasized if one is to devise a standardized
system of classifying levels of kala- azar endemicity based on antibody score.

Based on the regression model adapted in this study, it was shown that, using
antibody score as the parameter, there was no significant difference (p>0.05) in the
ability of three of the serological assays investigated, i.e. DAT, ELISA, and IFAT to
detect the difference in the levels of endemicity between the tw-0 study areas and to
categorize them accordingly (i.e. high and low) as defined by the (Chowdhury et al
1991). The difference in the antibody scores between the two areas (for the came age
group) was found to be 0.353 regardless of the method used. The equal efficiency of
the three tests investigated in this study to”™ detect even this apparently minimal
difference in the antibody scores of the population from the two study areas
commends them for use in sero-epidemiological investigations of the level of
endemicity of kala-azar (perhaps especially so after sensitivity and specificity studies
have been done), particularly in areas where parasitemia tend to be subpotent.

Inasmuch as only 18.1% of the variation in the antibody score of the study
population is significantly explained by the combined influence of age, area and type of
method used, then there is a need to conduct n'lore studies that could identify and
define the other explanatory variables that would account for the remaining 81.9% of
the variation in ihe antibody score. ™~ more comprehensive picture of the factors that
would influence the outcome of the antibody score would provide for a better and
more refined interpretation of results. These studies should preferably be longitudinal
ones and carried out in endemic nreas from different geographic locatiorts vhilh clearly
defined varying levels of endemicity. Moreo\'er, because of the apparent multipifCity of
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complex factors that could potentitilly influence (either singly or jointly) the anti LD
body serologic profiles of popul jtions from endemic, areas, it is suggested that the
data obtained from these studies Uj analyzed using the same statistical method (i.e.
stepwise multiple linear regression analysis) as was done in this study,

SIGNIFICANCE OF THE STUDY

1. The results of this study have apparently provided us with an empirical data
which could serve as a guiding principle in the choice of the appropriate sero
epidemiologic method that should be used in epidemiological kala-azar surv<-illance
and control sfi;dies. Since the three methods have been found to be relatively equal in
their efficiency to categorize the level of kala-azar endemicity, then the primary
considerations that have to be taken in the choice of the method to be used would be
the objective of the epidemiologic study and the applicability oi the test tor iarge'scale
field investigations.

2. The information obtained from the study could also se™ve as a preliminary or
base line data for future longitudinal studies that are aimecl at determining the
serological profiles of populations from areas with varying levels of endemicity. The
results of these studies could then, he used as an information biise for the formulation
of strategies and policies to improve or maximize the existing surveillance and control
schemes for kala- azar.

3. Results of the study have aJo underlined the issue of the unreliability of the
use of the parasitological method to assess the level of endemicity of kala-azar in areas
where parasitemia tend to be subpoient. As such it challenges the justification of the
continued use of the DAT as the basis for classifying kala-azar endemicity in the
country.

4. Results have, likewise, Of.)ened up areas for future research directions.

5. Perhaps, one of the most significant findings in this study is the possibility of
having come up with a system that could not only be used as an alternative solution to
the current major problem of standardizing the interlaboratory variations of results of
serological tests but, which could also serve as a basis for a conceptual framework for
devising a novel system of classifying and categorizing levels of kala-azar endemicity,
pariicularly in endemic areas where the use of the annual incidence rate is no lotiger

deemed to be reliable as in Bangladesh and pcrhal)s, in other South-Easi Asi.ui
countries as well.
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~ -S,.CONCLUSION

In conclusion, we have to mention that method of diagnosis and confirmation of the
disease with an assessment of cell mediated immunity can only be done in a well
equipped hospital. It is quite different from the diagnosis of the case at primary healtfi
center where we have to mainly depend on correct clinical interpretation of the signs
and symptoms of the disease and probably has no facilities of diagnosis of VL only. It is
also difficult to diagnose an early case who is a casuai visitor to endernic area or an
irregularly treated case without classical clinical feature than a clear-cut case coming
from an endemic area having irrej’ular fever for more than 3 months not responding
to usual antibiotic or antimalaria* treatment, hepatosplenomegaly with moderate
anemia with leucopenia, neutropenia and high erythrocytic sedimentation rale (usually
more than 100 mm per hour) with positi\e aldehyde test. The laler case leaves no
doubt about the diagnosis of VL. Fo" confirmation, demonstration of parasites either in
bone marrow aspiration or splenic puncture followed by culture of these materials in
blood agar media in hospital environmental vi“here these facilities are available is
essential. A negative tuberculin or leishmanin test during the active stage of the
disease is a corroborative evidence which however become positive after e months ot
successful treatment. The role of serological tests are mainly to point out thf; disease
either present or past and are useful in epidemiological survey. These tests have
also some importance in longitudinal studies of the patients in assessing ihe cell
mediated immunity. Serial studies give an idea about individual response of patients to
treatment. It has also been found in some places that the number of positive
serological cases exceeds that of kala-azar cases. Some of these positive serological
cases deny any history of attack of VL either at present or past though they may have
splenomegally. These cases may be the 'sub-clinical' cases of VL and may act as
potential source for the spread of the diseases. The PKDL cases may also serve as
reservoir of parasites in their srdn and may also help In the spread nf VI , More
attention must be given to PKDL cases which may be about 10% of VL (,dses. As they
are ambulatory and have no disability except the skin changes they usually do not
come to doctors for proper diagnosis. Moreover they usually do not like to lose their
daily earnings by admitting themr,elves in a hospital for diagnosis and treatment. So
they should be searched for by domiciliary visits to villages, diagnosed by skin
as|=iration or bio()sies and full coarse of treatment should be instituted frotti firiitiary
health center or by domiciliary visits by health assistants.
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Although reliable morbidity and mortality data are lacking from many countries
like our, the disease is responsible for high morbidity and mortality and suffering on
five continents. On a global basis it constitutes a major public health problem and
imposes an extra burden on countries which already have serious economic
difficulties. The prolonged and expensive treatment required for visceral leishmaniasis
epatients can overburden, and occasionally overwhelm, medical facilities and impair the
ability to provide other essential medical services. ‘

Relapses and non-responsiveness to treatment are seen in all areas and
indicate that improved treatment is needed, particularly second line drugs. This study
indicated that it can be overcome if proper treatment with shorter period with three
divided doses of antimony for primary unresponsive cases, pentamidine is the
second choice of drug for secondary refractory case of antimony.

NEED FOR THE FUTURE STUDY

A critical appraisal of foregoing epidemiological and entomological evidence
would indicate that epidemiological features viz. i) high incidence among o-10 ag>
group.

ii) non availability of parasite in the circulating blood.

iii) high drug resistance.

iv) high rate of lymphadenopathy ami

V) low rate of PKDL are highly suggestive of circulating strain of leishniania tc

be more nearer to Ld infantum, which has different host, parasite-vector system.
Absence of natural infection of promastigols in P.argentipes population in epidemic
areas in spite of large scale dissections cast double about role of man as reservoir and
that of P.argentipes as transmitter at least in the initial stages of build-up of the
epidemic till such time PKDL.

Absence of multiple cases and non clustering phenomenon of the disease,
preponderance of infection in males, close association of the disease with particular
profession those who are low socio-economic group of population. Therefore, there is
a urgent need to undertake in depth co-ordinated epidemiological and entomological
studies not only to prove or disapprove the much believed mechanism of man to man
transmission through P.argentipes of Indian kala-azar either in the initial stages, and or
in maintenance stages, but also to define and expldin the role of rodents in a
synanthropic foci (in view of detection of leishmanial antibody in rodents) and the
possibility of extra domiciliary transmission to explain the above observation.

Epidemiological information obtained will only enable to formulate cost ei'fetlive
control strategy for control of kala- azar in the region.
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BANGLADESH AT A GLANCE

OFFICIAL NAME ; The people's Rupublic of Bangladesh.

LOCATION :

Bangladesh which lies on the north part of South Asia between 20° 3~ and 26°39' North
latitude and 88fl00 & 92°41" East longitude.

AREA : 1,43,998 sqg. km.

BOUNDARY :

The country is bounded by India on the west and north and Mayanma (Burnna) on the east. The
Bay of Bengal is on the south. Except for the hilly regions in the north east and south east, high
land in the north and western parts, the country consists of low and fertile lands made up of
alluvial soil. A network of rivers Padma, Brahmaputra, Meghna etc. run throughout the country,

finally entering the Bay of Bengal.

CITY POPULATION
CAPITAL : DHAKA 61,105,160 (1991)
OTHER CITY : CHITTAGONG 2,04-0,663 ( do)
KHULNA 877,388 (do)
RAISHAHI 517,136 (do)

POPULATION : Total 108.0 million on 11th March, 1991 (Census)

0-14 years - 46.7%

15-39 years - 354.%

40-64 years - 14.5%
65 years - 34%

2B3
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STATE LANGUAGE ; BANGLA

CLIMATE The main seasons : Winter (Nov. - Feb)
Summer (March -June)

Monsoon (July - Oct.)

TEMPERATURE Maximum 34° C, Minimum ; 8° C

RAINFALL Higest 13", Lowest : 47"

HEALTH Hospital 875 (including thana and RHC)
Bed 33376

Reg. Physicians : 19387.

Annual Birth Rate

Average per capita per day cai. intake : 2215 k. cal. (1988-89)
Sea - Ports ; Chittagong and Mongla
Air-Ports : International : Dhaka and Chittagong
Domestic : Sylhet, Saidpur, Rajshahiand Cox's
Bazar.

Various studies and observations made over the decades regarding the genesis of

epidemics have shown various factors which facilitate epidemics;

An altitude of less than 600 meters above minimum sea level, heavy annual rainfall which
exceeds 121 cms with mean humidity above 70% alluvial soil, mean diurinal temperature
range of 11° ¢ and abundant vegitation with sub-soil water and rural settings.

All these conditions prevailed in Bangladesh where the disease remained rapant. The
number of cases and deaths due to visceral leishmaniasis in different districts of Bangladesh

have been shown in Fig-
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BANGLADESH
IHDIA
#
m
—
O

STRATUM - 1 =m9f621,000 Pop.

«

- 2-12,812,000
- 3 -80,545,000

V) h e Xt-<e-A/ox*

Kala-azar affected districts

Stratum 1. Hyperendemic Malaria
St ratum 2. Sporadic - Malaria
Stratum 3. No information Malaria
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A COLLABORATIVE RESEARCH (1991-95)

APPLICATION OF DAT IN MASS SCALE FOR DIAGNOSIS OF VL
(KALA-AZAR) IN BANGLADESH

Department of Parasitology
Ntional Insititute of Preventive under Faculty of Post Graduate Medicine
& Social Medicine (NIPSOM),Dhaka-1212~ and Research, Dhaka University.

Dale

Sample No.
Dislrlcl : Upiulin:
Household No.

1. Name 1
2. AHe
3.  Sel : Male 1

Female 2
4. Occupallon (Main) Service 1 Business 2 Afirlculture3

f Labour 4 Student 5 n/w G

Others 7
5. ' Monllily Income I-ow 1 Med. 2 Hl«h 3
6. Marital Slalus Married 1 Unmarrled2 Dlvorcc 3
CLINICAL EXAMINATION
7. Fever Yes 1 INo2
8. Emacialion Yes 1 1No2
9. Anoro.xia ’ : Yes 1 No 2
10. Cou”h : Yes 1 No 2
11. Haemoptysis : Yes 1 No. 2
12. Oedema Yes 1 J No 2

«al
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13. Anaemia Yes 1 No 2
TSTEL
14. Spleen (cm) 1—2 cm 21 1>2cm 3
“f5. Liver (cm) NP 1l—2cm 21  |>2crn 3
16. Ascitis Yes 1 No 2
CleCH™
17. SKkin condUlon Normal 1 Dry 2 Rough 3
Hypoplgmenlallon 4 Erylhomalous 5
Nodulftr 6
18. Hair Normal 1 Brittle 2
1 TPaift™ «\a
19. Ton;»ue Normal! 1 Coated 2 Clean 3
20. History of Kala-azar Yes 1 No 2
Ifyes
Treated 1 Not Ireiited 2 | |
If treaied, How long ago
6 monJvs 1 [ lyear 2 >1lyear 3
21. History of Malaria Yes 1 [m No 2
unwifiUR tF~T5a Ifyes
Treated 1 Not treated 2 | |
22. History of lyplioUl Yes 1f No 2
tirvQfroa IfYes
Treated 1 Not treated 2
23. HistoiyofTB Yes 1 No 2
CIRiA Ifyes
Treaied 1 Not treated 2 ]
24. DAT tltre 1:1600 1 ] 1:3200 2 | I 164003 |
25. Seropositlvity of VL Yes 1 No 2

or PKDL (> 1 : 1600)-
N.B. In sampling” will be Indicated for every family followed by subcode l.e XI father, X2

mother and children according to age st-irting with the eldest.
. Individuals with tUres_> 1: 1600 should be titrated to > 1: 102400

%iameoﬂrtavie/ﬂ’ %’eauleofPaaslﬂcgslﬂun" -
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APPLICATION OF DAT I MASS SCALE FOR DIAGNOSIS
Of KALA-AZAR IN BANGLADESH.

Department of Paruaitoloyy 788) BETmN IR, DHAKA, BANGLADESH AND BNIVERSIrt

Ntional Insititute of Preventive & Social Medicine (NIPSOM),Dhaka-1212,
under Faculty of Post Graduate Medicine and Research, Dhaka University.

Questionnaire Form 2 i Monthly Questionnaire and Re-screening.
Date of interview: / /7
01. Interviev/er ID

02. Object"s ID : t 1 1

PART-A

07. What 1is your status in the house.
1- Owner, 2- Owner”s relative [=O
Working hand or their relatives

08. What type of house(by observation)?
1- Thatched 2= Mud+ straw
3= Tin shed 4- Building

09. How many family members live in this house?
Number

10. Is there a cow-shed, if so
1- No.
2« attached with the dwelling house
3- Cow living inside the living room

11. Do.you use bed nets in the house?
1- Nobody in the house
2““Some person(s) use
3- All persons use

12. Where do you sleep?
1- Floor
2- Cot

13. Do you sleep
1« In the room or
2= Outside

14. What time do you go to bed? [=0O
1= Before Esha prayer/azan
2» After Hhlki lirrtyor/rt/.mi

15. Are you stayiit<jhere for
1= permanently (Ifl1 move to 13 )
2= Temporarily butl donot know thedate
3= Temporarily butknowthe date last visit here
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m- Case definition

Malarial- High fever. Intermittent type of fever with chills, anaenmia,
sweating confirmed by Microscopy - MP present.

Kala-azari- Fever continuous, low grade temperature or double rise temp.

Within 24 hours. Splenomegaly, confirmed by demonstration of L.D body or
seropositive.

16. Did you have any experience like this in your life?
1« No, 2= Yes Malaria, 3»Yes Kala-azar,
4« Yes Malariat+Kala-azar(1f 1 move to (Q.16)

17. How long was the duration of your last attack?
— 1= Do not know, 2= 7 days. 3= 1-4 week
4- 1-3 months, 5= 4-12 months,6= >12 months

18. During the past illness did you have any medication
1 =No, 2= yes (If 1 move to 16 )

18.1 Analgesic 1-No, 2-Yes
18.2 Anti malarial respondpcl IN<E 7-Yeoh
18.3 Anti malarial not responded I=No, 2-Yes
18.4 Anti tuberculars- not responded 1-No, 2-Yes
18.5 Anti-tubercular responded 1-No, 2-Yes
18.6 Antibiotics- not responded I=No, 2-Yes
18.7 Antibiotics- responded 1-No, 2-Yes
18.8 Anti Kala-azar 10 = 14 daye I-No, 2-Yes

18.9 Anti Kala-azar 20 days - responded 1-No, 2-Yes
18.10 Anti Kala-azar(21-30 days responded 1-No, 2-Yes
18.11 Anti Kala-azar not responded 1-No, 2-Yes

19. At the time of mass screening did you have fever
1- No. 2- yes
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Questionnaire Fqrm 2 : Monthly Questionnaire and Re-screening,

Date of interview: | /
01. Interviewer 1D

02. Object"s ID

PART-B

20, At the present time are you sick and have the fever
1 mNo, (If no move to 21)

2 mYes, | am sick but do not know I have fever or not
3 - Yes, | am sick and have the fever

21. What type of fever do you have?

21.1 Period -
1 - Intermittent fever with double rise

2 - Continuous fever

3 miIntermittent fever

21.2 Type
1 - With chills
2 - With rigors -

3 m\ith out chills and rigor

22. Date of onset
1- Don"t know ot
2““Know - date / | . (If 2 move to 20)

23. Duration of the fever
1-1-2 weeks, 2 - 3 -4 weeks 0
3-1-2 months 4 - 3 -6 months
S - 6 - 12 months 6 -1-2 years
7-3-5 years.

24. Did you visit a doctor and you know the dlagn05|s7

1 - No or Don"t know 2 - Malaria,- <
3 - Kala-azar, 4 - QOther

25. How mcuiy family members in your family have been

suffering from kala-azar. n

Number - . (If unknown then 99)
26. Emaciation 1-No, 2-Yes
27. Cough 1-No, 2-Yes CZ]
28. Haemoptysis 1-No, 2-Yes
29. Other Bleeding tendency 1-No, 2-Yes 0
30. Oedema 1-No, 2j"Yes
31. Anaemia 1-No, 2-Yes

32. Jaundice 1-No, 2-Yes
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33. Pulse per min.

34. Spleen by palpation: Spleen measured from the
costal margin at left axillary line to tip.
1 - Not palpable, 2 - Just palpable,
3-1-2, 4-3-5 5- Above (in cm.)

35. Liver by palpations Measured from the costal
margin at right mid clavicular line to edge.
1» Not palpable, 2 = Just palpable
3-1-2, 4-3-5, 5- Above (in cm.)

36. Ascites No Yes

37. Tongue, condition:-
1 - Moist and clean, 2 - Dry & coated

38. Condition of hair:
1 = Normal, 2 = Brittle

39. Skin condition:
1 - Normal (If 1 move to 38)

2 ““ Hypopigmentation 3 =Erythematous
4 = Nodular(Single) 5 mNodular (Multiple)
6 - Nodular+ Ulcerated 7 - Rough

8 » Nodular+ Hypopigmentation

40. Skin sensation:
1 - Absent, 2 = Present

41. Site of the pigmentation in the body,
1- Nose, 2= Trunk,3- Upper extremities,4- Whole body
5- Lower extremities,6= Nose+Trunk,7- Tnink+Upper ext.

42_ Do you have loose motion?
1 - No (ifl move to question 41) 2-Yes

43. How many time you haveloose motion in a day?
1 - One time, 2 - two time
3 - three times, 4 - more than three/day
44. At present time do you have any medication?
1 - No, 2 - Antibiotic
3 - Analgesic drug, 4 mmAntimalari” drug
5 = Anti Kala-azar, 6 = Other drug (show)

PART-C
Laboratory observation:

45. Demonstration of L.D body

1 - absent

2 = PresentMicroscopic inbone marrow
3 - presentmicroscopic insplenic aspiration
4 ““ presentmicroscopic inskin scrapping

4b. LD body in Culture:

1 = Absent 2 = Present
Haematology:
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47. Haemoglobin in g/100 ml,
1-<4,2-4-79.3-8-12, 4 =12

48. Total leukocyte count/cu.mm of blood
1 - <2500, 2 - 2501 - 3000, 3 - 3001 - 4000,
4 - 4001 - 5000, 5 =001 - 7000,
6 - 7001 - 10,000 7°- >10,000

49. Differential count

49.1 P = % n
49.2 L - %
49.3 E m %
49.4 M » %
49.5 B = %
50. Blood slide for MP 1 = Absent, 2» Present (-

51. H. bacilli 1 Absent, 2 - Present
52. W. test 1 Negative, 2= Positive
53. Sputum for AFB 1 = Negative, 2« Positive
54. Hbs Ag 1 = Negative, 2= Positive

55. Urine- Albumin |I- Absent, 2= Pregent
Serology:

56. AT 1““Negative, 2- Positive

57. DAT
1 - 1: 100, 2-1i200, 3-1:400, 4-1:800, Lzr
5 - 1:1600, 6 -1:3200, 7 - 1:6400, 8 - 1:12800,
9 - 1:25600, 10- 1:51200, 11 - 1:102400,
12 =>1:102400
58. IFAT
1 -1:4, 2 =1:8, 3 -1:16, 4-1:32,
5 -1:64, 6-1:128, 7 -1:256
59. ELISA - direct absorbency Value

60. The measurem.ent of body I”mperatur”minute exact

61. Weight in Kg.

62. Height in cm.

Signature Signature
Date Date
Name Name

Designation Designation
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EARLY DIAGNOSIS OF KALA-AZAR (VISCERAL LEISHMANIASIS),
DETECTION OF SUB-CLINICAL INFECTION AND FOLLOW-UP
OF ANTIBODY TITRE OF TREATED KALA-AZAR CASES
USING DIRECT AGGLUTINATION TEST (DAT).

Department of Parasitology

Ntional Insititute of Preventive under Faculty of Post Graduate Medicine
& Social Medicine (NIPSOM) ,Dhaka-1212 Research, Dhaka University.
District Thana Date
Village . House No. 1JJ |
1. Naae 2. Age. 1JJ
3. SeXi Ll
Male - 1, “©
Fenale- 2

§/0, D/0, C/0

4. Occupation » Seryice-l, Business-2, Cultlvatlon-3.
Day Labour-4, House wlfe-5, Student-6.
Other. -

5. Marital status i1 Marrled-1, Unmarried-2, Dlvorced-3

6. Economic statusi Rich-1, Upper middle class-2,
Lower middle class-3, Poor-4,

Very poor-5.
7. Are you suffering from fever 7 Yes-1, No-2
If yes. How long i 1 . 52 Weeks.

8. Spleeni Not palpable-1, Palpable-2

If palpable then how fuir it extends from
costal margin (In flnger/cm./gradltlon)

9. Liver t Not palpable-1, Palpable-2

IT palpable then how ~ r 1t extends from
cog}al margin (in £jnger/cm.)

10. Anaemiai Not anaemic-1, Mild-2, Moderate-3, Severe-4 11|

11. TTonguei Normal-1, Coated-2, Clean & moist-3 L1

12. Hair 1 Sparse-I, Brownish-2, Normal (black) =3 |
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13.  Skin®.i ,Normal-1, tiyp, Qplgmented 2.

’Erythematou3 3, - "
Raised frop normal skin surface-4i
Nodular-5.

14. Did you suffer from Kala-azar ? Yes-1, No-2 1]

Sil- If yes, how long ago : 1 . .h. 100 (in. months) |_|_|_I

Is. Who made the diagnosis of Kala-azar? 1

THC-1, Survey-2, Health Worker-3, General practitioner-4
Other-5. . b J

16. Did you take ai;iti-Kala-azar treatment I_ y~-1, No,.2., m| |

If yes, Where i Village-1, THC-2, Dist. Hospital-3 1
Medical College Hospital-4

L 5 How long* <10, 10, 20, 30 days 1)

(If he/She""ik able to recapitulate the daily dose of SAG then
write the amount in cc/ml)

17. Other cpmplaints if any.

L] ’ .i\'
18. Blood examination i
rib %
DAT results s . 5 9
(after every
1 or 2 months 2 6 ) 10
inl0rVml) v 1710 I
3. 7 11
4 8 12

N.Bi In case of kala-azar patients, blood samplies* are to be -
collected onVe in two months and from healthy persons
samples are to be colle.c]Jted once in a montjh for one year.

Remarks : -

.rs'

Sign, of the Interviewer: Sign, of the Medical Officer
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FOLLOW-UP & OBSERVATION SHEET
(GROUP.

Department of Parasitology
IEDCR. Mohakhali. Dhak Ntional Insititute of Preventive
& Social Madicino (NIPSOM),Dhaka-1212,

under Faculty of Post graduate Medicine
NAME OF HEALTH FACILITY

and Research, Dhaka University.
SL  Sample Name & address Age  Sex Date DAte Follow-up & observation
No. No. with House No test treat.
Ist 2nd 3rd 4th
date date date
1
Temp
t
Wt.
Nome of the patient
Spleen
S/o. D/o. W/o, C/O
Liver
Villoge
Hb%
Post office
TC.
House No. AT, -
DAT
i
i
ELISA -
IFAT.
OTHER
IStMARK:

Reverse
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TTie larva undergoes four molts in 12 to
29 days before It becomes a bulT-coloured
pupa with a triangular head and abdomen.

ADULT SANtKLY

The adult fly emerges from
the pupa after 6-14 days.

Alter 5-6 days the egg develops

into a slugish, segmented,

caterpillar like larva Fevourable sites as
breeding places of sandily

in 30-36 hrs after blood mecail
female sandfly deposits in dark
moist crevices near nitrogenous
waste 50 to 100 elongated eggs

Adult sandfly-
Il in size (5
LIFE CYCLE OF SANDFLY small in size (5 mm)

3.kl
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Figure Principle of the indirect fluorescent antibody test (IFAT)

Q)

(m

(H1)
(V)

(N

1 an

(111)

JS5—
(V)

Parallel preparations a and b which contain antigen (black discs)
are treated respectively with specific antiserum (hatched) and
non immune serum (stippled).

The immune serum combines with the antigen in a while the non
immune serum is removed from b by washing,

The fluorescent labelled specific antiserum (chequered) is applied.

The fluorescent antiglobulin has combined with the antibody
attached to the antigen in a and is washed away from b.

(Reproduced from Nairn, R.C., 1962 ch 6 in Fluorescent Protein Tracing)
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Annexure

Figure . The indirect ELISA for measuring antibody

1. ANTIGEN ADSORBED TO PLATE

WASH

2. ADD SERUM ANY SPECIFIC

ANTIBODY ATTACHED TO ANTIGEN

WASH

3. ADD ENZYME LABELLED ANTI-

GLOBULIN I-JHICH ATTACHED TO

ANTIBODY

WASH

L ADD SUBSTRATE

AMOUNT HYDROLYSED = AMOUNT OF .~NTIBODY PRESENT

(Reproduced from Voller et al., 1976, Bull. W.

H.O0., 53,

55-65)
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Annexure - No
Diethanolamine Buffer pH 9.8
97 ml diethanolamine
800 ml distilled water Adjust to pH 9.8 with Im HCI

0.5mM MgCI™ - 101 mg MgCl2-5H20

0.2 g NciN-

Phosphatase Substrate

Add one 5 mg tablet p-nitrophenyl phosphate (Sigma) tO 5.0 ml

diethanolamine buffer. -

Peroxidase Substrate (Stock)

100 mg orthophenylene diamine

10 ml absolute methanol

Mix thoroughly

Store the sample in the darlc at 4=C.

Stable for 1-2 weeks.

Peroxidase Substrate (working solution)
50 ml distilled water
24.7 ml O.IM citric acid

n .
25.3 ml 0.2M Na2HPO,4 i
1.0 ml stock OPD

0.05 ml 6%

Substrate Inhibitors
3M NaOH for phosphatase 8N HjSO™ for peroxidase

(Omit NaN” when using peroxidase)

21/
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Slide
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Result
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