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Figure 23: Relative risk betw een baseline m a lbum in level ( >30 &_<30)
and TG  ( > 150 & 50-150) a fter fo llo w  up

1.16 1.14

follow up

Figure 23 showed that risk o f exposure (^- albumin level > 30) to form abnormal level o f 

TG were 1.16, 1.14 and 1.07 times higher than non-exposure (|i- albumin level < 30) by 

1st, 2nd and 3rd follow up. After 4th and 5th follow up relative risk (RR) 0.95 and 0.7 

showed that there was no risk o f exposure to form the abnormal level o f TG. These 

results o f relative risk showed that risk o f  exposure to form abnormal level o f TG 

gradually decreased across the follow up.

103

Dhaka University Institutional Repository



Table 17: Average HDLc (mg/dl) and its rate of change by follow up

V Source of variation

Nonmicroalbuminuric 
group (n = 628)
([j- Albumin < 3 0  mg/g)

Microalbuminuric 
group (n = 368)
(|j-A lbum in > 30 mg/g)

Follow up

Base
1st

2nd

4 th

5th

Base
1st
2nd

4th
5th

+ increase -  decrease

Mean ± SD

34.93±9.39
33.62±8.21
33.69±6.93
34,43±6.32
35.67+5.82
38.62±5.47
34.38±8.83
32.31±7.24
33.84±7.05
34.98±5.78
37.56±5,19
40.61 ±4.54

Rate of change 
(%)ofHDLc  

(mg/dl)
From base line
4(-)
4(-)
1(-)
2(+)

From base line
6(-)
2(-)
2(+)
9(+)
18(+)

Table 17, showed the baseline average HDLc (mg/dl) o f nonmicroalbuminuric group (|i- 

albumin < 30 mg/g ) was 34.93. After 1st, 2nd, 3rd, 4th and 5th follow up average HDLc 

(mg/dl) level were 33.62, 33.69, 34.43, 35.69 and 38.62 respectively. These result 

showed that average HDLc o f nonmicroalbuminuric group gradually increased after 4th 

follow up. On the other hand baseline average HDLc (mg/dl) o f microalbuminuric group 

(|i- albumin level > 30 ) was 34.38. After 1st, 2nd, 3rd, 4th and 5th follow up, average 

HDLc (mg/dl) o f microalbuminuric group were 32.31, 33.84, 34.98, 37.56 and 40.61 

respectively. These result showed that average HDLc o f microalbuminuric group 

gradually increased after 3rd follow up respectively. After 1st, 2nd, 3rd, 4th and 5th 

follow up rate o f  change (%) o f  HDLc (mg/dl) from baseline o f nonmicroalbuminuric 

group were - 4, - 4, - 1, 2 and 11 respectively. Whereas the rate o f  change of 

microalbuminuric group were - 6, -  2, 2, 9 and 18 respectively. After 3rd follow up it was 

found that the rate o f change o f HDLc (mg/dl) o f microalbuminuric group gradually 

increased across the follow up.
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Figure 24: Rate of change (%) of HDLc from baseline by follow up

y
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Figure 24 showed the Hnear relationship between the rate o f change o f HDLc level and 

the follow up. It was found that rate o f change o f HDLc o f nonmicroalbuminuric group 

was significantly correlated (r = 0.91 p<0.02 ) with follow up. On the other hand 

significantly positive correlation (r = 0.98, p<0.003 ) was found between the rate o f 

change o f  HDLc level and follow up o f microalbuminuric group. Positive relationship 

implies that rate o f change o f HDLc level trends to increase as the number o f follow up 

increases. It was also found that strength o f relationship o f HDLc o f microalbuminuric 

group was higher than nonmicroalbuminuric group.
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y
Figure 25: Percent distribution o f norm al level o f HDLc a fter fo llo w  up
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Figure 25 showed that basehne normal level o f HDLc (mg/dl) o f  nonmicroalbuminuric 

group was 24.2 percent. After 1st, 2nd, 3rd, 4th and 5th follow up normal level o f  HDLc 

(mg/dl) were 15.3, 13.3, 12.2, 14.2 and 29.5 percent respectively. After 5th follow up 

improvement o f HDLc (mg/dl) o f nonmicroalbuminuric group was 5.3 percent. On the 

other hand baseline normal level o f  HDLc (mg/dl) level o f microalbuminuric group was

19.1 percent. After 1st, 2nd, 3rd, 4th and 5th follow up normal level o f HDLc (mg/dl) 

were 10.6, 12.5, 10.6, 18.2 and 40.1 percent respectively. After 5th follow up 

improvement o f HDLc (mg/dl) o f  microalbuminuric group was 21 percent, in 

comparison to nonmicroalbuminuric (5.3 %) it was four fold increases.
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Table 18: Average LDLc (mg/dl) its rate of change by follows up

Source of variation

Nonmicroalbuminuric 
group (n = 628)
(p-A lbum in < 3 0  mg/g)

Microalbuminuric 
group (n = 368)
((j- Albumin > 30 mg/g)

Follow up

Base
1st
2nd

4th
5th

Base
1st
2nd

4th
5th

+ increase -  decrease

Mean ± SD

188.79±56.70
196.64±54.55
192.72±47.01
186.51142.50
174.07±36.30
164.36±30.40
187.99±54.07
191.41±52.35
187.08±48.02
179.91+42.64
172.89±40.90
162.07±29.59

Rate of change
(%)ofLDLc

(mg/dl)
From base line
4(+)
2 (+)

1(-)
7(-)
12(-)
From base line
2 (+)
0.5(-)
4(-)
8 (-)
14(-)

Table 18 showed the baseline average LDLc (mg/dl) o f nonmicroalbuminuric group (|a- 

albumin < 30 mg ) was 188.79. After 1st, 2nd, 3rd, 4th and 5th follow up average LDLc 

(mg/dl) level were 196.64, 192.72, 186.51, 174.07 and 164.36 respectively. These result 

showed that average LDLc o f nonmicroalbuminuric group gradually decreased after 3rd 

follow up. On the other hand baseline average LDLc (mg/dl) o f  microalbuminuric group 

(|a- albumin level > 30) was 187.99. After 1st, 2nd, 3rd, 4th and 5th follow up average 

LDLc (mg/dl) o f  microalbuminuric group were 191.41, 187.08, 179.91, 172.89 and 

162.07 respectively. These result showed that average LDLc o f microalbuminuric group 

gradually decreased after 2nd follow up respectively. After 1st, 2nd, 3rd, 4th and 5th 

follow up rate o f change (%) o f LDLc (mg/dl) from baseline o f nonmicroalbuminuric 

group were 4, 2, - 1, - 7, and -12 respectively. Whereas the rate o f  change o f 

microalbuminuric group were 2, - 0.5, - 4 , - 8  and -14 respectively. After 2nd follow up 

it was found that the rate o f change o f LDLc ( mg/dl ) o f  microalbuminuric group 

gradually decreased across the follow up.
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Figure 26: P ercen t o f norm al level o f LDLc by fo llo w  up
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Figure 26 showed that baseline normal level o f LDLc (mg/dl) o f nonmicroalbuminuric 

group was 28.7 percent. After 1st, 2nd, 3rd, 4th and 5th follow up normal level o f  LDLc 

(mg/dl) were 18.9, 18.5, 17, 25.5 and 32.2 percent respectively. After 5th follow up 

improvement o f LDLc (mg/dl) o f nonmicroalbuminuric group was 3.5 percent. On the 

other hand baseline normal level o f  LDLc (mg/dl) level o f  microalbuminuric group was

29.1 percent. After 1st, 2nd, 3rd, 4th and 5th follow up normal level o f  LDLc (mg/dl) 

were 24.2, 18.2, 23.1, 28.8 and 35.1 percent respectively. After 5th follow up 

improvement o f LDLc (mg/dl) o f microalbuminuric group was 6 percent.

108

Dhaka University Institutional Repository



Table 19: Association between baseline jj- Albumin level and LDLc (mg/dl) after follow up

Baseline |j* Albumin LDLc > 150 
mg/dl (Study) 
LDLc <150  
mg/dl (Control)

Chi-square Level of 
significant

Odds
ratio
(OR)

Relative 
risk (RR)

| j-  Albumin >30 1st Follow up 3.54 0.05 0.73 0.94

(Microalbuminuric Follow up 0.0 0.98 1.02 1.0

group) 3dr Follow up 5.09 0.02 0.68 0.93

(j- Albumin < 30 4̂  ̂Follow up 1.15 0.28 0.85 0.96

(Nonmicroalbuminuric

group)

Follow up 0.75 0.38 0.88 0.96

Table 19 showed the association between baseline |i- albumin level and LDLc (mg/dl). 

After 1st follow up it was found that albumin level was significantly associated (Chi- 

square = 3.54, p<0.05) with LDLc. 4th and 5th follow up. Chi-square test showed that |i- 

albumin level was not significantly associated with LDLc (mg/dl) (P>0.05) at 5 percent 

level. This implies that normal level o f  LDLc (mg/dl) after 4th follow up was equally 

common in all groups. Odds ratio showed that exposure (|i- albumin > 3 0 )  was not 

positively associated with the abnormal form o f LDLc (LDLc > 150 mg/dl). Relative risk 

showed that there was no risk o f exposure (|i- albumin level > 30) to form abnormal level 

o f LDLc (LDLc >150 mg/dl).
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Table 20: Average HbAiC (% ) and it’s rate of change by follow up

Source of variation

Nonmicroalbuminuric 
group (n = 628)
(p- Albumin < 30 mg/g)

Microalbuminuric 
group ( n = 368)
([j- Albumin > 30 mg/g)

Follow up

Base
1st
2nd

4 th

5th

Base
1st
2nd

4th
5th

Mean +  SD

7.18±1.76
7.02±1.57
7.02±1.56
6.92+1.33
6.79±1.22
6.46±1.32
7.94±2.05
7.93±2,01
7.41±1.51
7.0211.27
6.53±1.16
5.91±0.98

Rate of change 
ofHbAic (%)
From base line
2 (-)
2 (-)
4(-)
5(-)
lO(-)
From base line
0.1 (-)

7(-)
12(-)

18(-)
26(-)

-  decrease

Table 20 showed the basehne average H bA lc (%) level o f nonmicroalbuminuric group 

(|a- albumin < 30 mg/L) was 7.18 %. After 1st, 2nd, 3rd, 4th and 5th follow up average 

H bA lc level were 7.02 %, 7.02 %, 6.92 %, 6.79 % and 6.46 % respectively. These results 

showed that H bA lc level of nonmicroalbuminuric group gradually decreased across the 

follow up. On the other hand baseline average H bA lc (%) level o f  microalbuminuric 

group (|a- albumin level > 30) was 7.94 %. After 1st, 2nd, 3rd, 4th and 5th follow up 

average H bA lc % level were 7.93, 7.41, 7.02, 6.53 and 5.91 respectively. These results 

showed that average H bA lc % level o f microalbuminuric group gradually decreased 

across the follow up. After 1st, 2nd, 3rd, 4th and 5th follow up rate o f change (per unit) 

o f H bA lc level from baseline o f nonmicroalbuminuric group were -2, -2, -4, -5, and -10 

respectively. Whereas the rate o f change o f H bA lc level o f  microalbuminuric group 

were -0.1, -  7, - 12 ,-18  and -2 6  respectively. This implies that rate o f change tends to 

decrease as number o f follow up increased.
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Figure 27; Percent o f normal HbA1c (4.3-6.4%) level by follow  up
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Figure 27 showed that baseline normal level o f H bA lc (4.3-6.4 %) o f 

nonmicroalbuminuric group was 40.6 percent. After 1st, 2nd, 3rd, 4th and 5th follow up 

normal level o f  H bA lc were 42.5, 40.6, 39.5, 41.7 and 54.0 percent respectively. After 

5th follow up improvement o f H bA lc o f  nonmicroalbuminuric group was 13.4 percent.. 

On the other hand baseline normal level o f H bAl c o f  microalbuminuric group was 26.4 

percent. After 1st, 2nd, 3rd, 4th and 5th follow up normal level o f  H bA lc were 25.3, 

29.1, 36.4, 50.8 and 73.4 percent respectively. These results showed that normal level o f 

H bA lc o f microalbuminuric group gradually increased across the follow up. After 5th 

follow up improvement o f H bA lc o f microalbuminuric group was 47 percent as against 

13.4 % in nonmicroalbuminuric.
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F ig u r e  28: L i n e a r  t rend  o f  n o r m a l  H b A l c  le ve l  a fter  fo l lo w  up

follow up

Figure 28 showed the linear curve o f normal level o f  H bA lc (%) by follow up. It was 

found that normal level o f H bA lc o f  microalbuminuric group gradually increased across 

the follow up. After 5th follow up it was found that normal level o f  H bA lc (%) o f 

microalbuminuric group was higher than nonmicroalbuminuric group.
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Figure 29: Odds ratio between baseline p- Albumin level (> 30 & < 30) and
HbA1c (>6.4% & 4.3-6.4%) after follow up
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Odds ratio 1.91, 2.19, 1.67 and 1.14 showed that exposure (|j- albumin level > 30) were 

positively associated with abnormal form o f H bA lc level (H bA lc >6.4%). After 5th 

follow up odds ratio 0.69 showed that exposure albumin level>30) were not 

positively associated with abnormal form o f H bA lc level respectively. The odds ratio 

showed that strength o f position association o f exposure with abnormal form o f H bA lc 

gradually decreased (Figure 29).
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Figure 30: Relative risk baseline jj- Albumin level (>30 & <or=30) and 
HbA1c (>6.4% & 4.3-6.4%) after follow up

3rd 
follow up

Figure 30 showed that risk o f exposure (fx- albumin level > 30) to form abnormal level o f 

H bA lc were 1.24, 1.3 and 1.19 times higher than non-exposure (^- albumin level < 30) 

after 1st, 2nd and 3rd follow up respectively. After 4th and 5th follow up relative risk 

(RR) 1.05 and 0.84 showed that there was no risk o f  exposure to form the abnormal level 

o f H bA lc. The relative risk showed that risk o f  exposure to form abnormal level o f  

H bA lc gradually decreased across follow up.

-1.
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Figure 31: HbAIC and micro and macrovascular complications
10

p
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Figure 31, showed that H bA lc, micro and macro vascular complications like retinopathy, 

nephropathy, SBP and microalbuminuria were positively associated with H bA lc (%). 

This implies that relative risk tend increase with the increase o f  H bA lc percentage.
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Table 21: Comparison of variables between Improvement (p- albumin < 30) and 
not improvement (|j-albumin>30) of p-albumin level of microalbuminuric 
group by baseline and after S*'’ follow up

Variables Baseline
Improve 
(n = 253) 
MeaniSD

Not Improve 
(n = 115) 
MeaniSD

p-value 
(z-test for 
Equality 
of Means)

Improve 
(n = 253) 
MeaniSD

After 5^  follow up
Not 
improve 
(n = 115) 
MeaniSD

p-value 
(z-test for 
Equality 
of Means)

Weight 63.46±8.59 63.33±10.09 0.90 60.05±7.58 60.71±9.464 0.51

FBG 7.31±2.23 7.68±2.19 0.14 4.591.94 5.76±1.79 0.000

U. Creatinine 1.99210.59 2.3010.63 0.000 0.5610.31 1.4410.71 0.000

ACR 48.35129,52 78.35132.52 0.000 30.95116.6 53.75123.07 0.000

SBP 144.66116.2 152.57113.69 0.000 120.54+9.4 129.21113.4 O-.OOO

DBP 85.5317.75 88.0917.53 0.003 73.1214.64 76.7316.62 0.000

T-choles 214.03145.1 232.93l67.82 0.007 142.69119. 164.61134.8 0.000

TG 199.93177.1 218.521101.6 0.08 143.6127.9 166.79+55.4 0.000

HDL 34.65+8.79 33.7918.92 0.39 41.6013,75 38.4115.30 0.000

LDL 178.17151.0 199.88169.81 0.003 154.8117.9 168,05128.5 0,000

HbAiC% 7,7511.91 8.3312.26 0.01 5.6510.80 6.4811.09 0.000

Table 21 showed that baseline average SBP, DBP, ACR, Total Cholesterol, LDL, H bA lc 

and U,Creatinine were significantly different (P<0.001) when compared between 

improvement group (|a- albumin < 30) and not improved group (|a- albumin >30) of 

nonmicroalbuminuric subjects respectively. Average weight, fasting blood glucose, TG 

and HDL were not significantly different (P > 0.05) at 5 percent level. After 5th follow 

up average SBP, DBP, Fasting blood glucose, ACR, Total Cholesterol, TG, HDL, LDL, 

H bA lc and U.Creatinine were significantly different (P<0.000) when compared between 

improvement and not improvement group.
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F ig u re  32: F in d in g  o f  O p h th a lm o lo g ic a l c o m p lic a tio n s  
(% ) by fo llo w  up

Microalbuminuric Group
Nonmicroalbuminuric Group (1st Intervention)

(5th follow up) (1st Intervention)

At 1st intervention and 5th follow up it was found that retinopathy o f 

nonmicroalbuminuric group were 7.5 and 4.8 percent respectively. After 5th follow up 

improvement was 2.7 percent. On the other hand improvement o f retinopathy o f 

microalbuminuric group was 5.7 percent. Improvement o f retinopathy o f 

microalbuminuric group was higher than nonmicroalbuminuric group (figure 32)
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F ig u re  33: F in d in g  o f E C G  {%) by fo llo w  up

Figure 33 showed the finding o f ECG by follow up. At 1st intervention and 5th follow 

up it was found that IHD o f nonmicroalbuminuric group were 6.4 and 3 percent 

respectively. After 5th follow up improvement was 3.4 percent. On the other hand 

improvement o f  IHD o f microalbuminuric group was 8.7 p e rce n t. Improvement o f  IHD 

o f microalbuminuric group was found to be higher than nonmicroalbuminuric group.
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Research Summary

Total sample 1605 T2DM patients

Nonmlcroalbumlnuric group (|j- albumin < 30) 1215(75.70%)

Drop out 587 (48.32%)

Up to 5“’ follow up 628(51.68%)

After 5"’ follow up (p- albumin >30) 21.7%

MIcroalbumlnuric group (p- albumin > 30) 390 (24.3%)

Drop out 22 (5.56%)

Up to 5^ follow up 368 (94.44%)

Improvement after 5^̂ follow up 253 (68.8%)

Not improvement after 5“’ follow up 115(31.25%)

Variable Nonmicroalbuminuric Group IMicroaibuminuric Group
Remarks % Remarks %

FBG Improvement 32.5 Improvement 62.0

HbA1c Improvement 13.4 Improvement 47.0

SBP Converted to 

abnonnal level

20.8 Improvement 13.4

DBP Improvement 5.1 Improvement 14.4

T-choles Improvement 32.3 Improvement 56.8

LDLc Improvement 3.5 Improvement 6.0

HDLc Improvement 5.3 Improvement 21.0

TG Improvement 19.0 Improvement 24.7

U.Creatinine Improvement 18.6 Improvement 65.4

ACR Converted to 

abnonnal level

28.2 Improvement 19.0

BMI (normal Improvement 12.1 Improvement 14.2

=18.5-24.99)

Retinopathy Improvement 2.7 Improvement 5.7

IHD by ECG Improvement 3.4 Improvement 8.7
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Chapter 4

DISCUSSION
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DISCUSSION

In this study we obtained a sustained improvement o f 68.8% o f macro and micro 

vascular complications in T2DM patients after intervening with 3 agents in those 

having various grades o f microalbuminuria at enrollment. In comparison the non 

microalbuminuria developed microalbuminuria by more than 21%.

This study was conducted by dividing T2DM subjects by presence and absence o f 

microalbumin. Thus we included 368 in microalbuminuric group as they showed 

micro albumin > 30 mg/g in spot urine and given ACE inhibitor, anti-oxidant and anti­

thrombotics together. And 628 as nonmicroalbuminuria group having no microalbumin 

<30 mg/g on spot urine and given conventional anti diabetic therapy. The patients aged 

between 40 and 50 (45.53±3.96) years, 62.3 percent were literate and 42.8 percent 

were service holder and duration o f diabetes was 3.74 ± 3.09 years indicating both 

groups are comparable.

Actually hyperglycemia and microalbuminuria are first two companions for incoming 

complications o f T2DM patients. Uncontrolled hyperglycaemia and hyperlipidemia 

enhance the situation. A study by Heeg'*^ showed that 61% reduceing the proteinuria 

in T2DM patients may occur by intervention with ACE inhibitor. The baseline 

average p.- albumin level 123.97±88.91 (mg/g) in microalbuminuric group (|i- 

albumin > 30 mg/g) decreased to 35.56±47.35 (mg/g), whereas after 5th follow up the 

baseline average |j,- albumin level 13.25±5.77 (mg/g) o f nonmicroalbuminuric group 

(|i-a lbum in  < 30 mg/g) increased to 43.09±44.59 (mg/g). It was also found that 21.7
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percent o f nonmicroalbuminuric group exceed their normal level o f (i- albumin, 

whereas 68.8 percent o f microalbuminuric group reverted back to normal |i- albumin 

level (Figure 1). This finding o f Lunetta'^^et al, are in agrement in present study. Linear 

curve o f odds ratio and relative risk showed that strength o f positive association and 

risk o f exposure (|i- albumin > 30) to form abnormal level o f |a- albumin gradually 

decreased by follow up (Figure 2 and Figure 3). So the effectiveness o f this intervention 

with ACE inhibitor alone with anti-oxidant and anti-thrombotics showed positive result 

in the microalbuminuria group.

FBG showed more significant fall in microalbuminuric group. Reduction rates, 

strength o f inverse relationship between the rate o f change o f FBG level by follow up 

and improvement o f normal FBG level o f microalbuminuric group were higher than 

that o f nonmicroalbuminuric group respectively (Table 8). After 5"’ follow up, no 

positive association and risk o f exposure (|i- Albumin > 3 0  mg/g ) to form abnormal 

level o f FBG was found (Table 9). In UKPDS-33'^'^ studies ACE inhibitor showed a 

decrease in the risk o f diabetes related end point by 12% ( p>0.029) and

microvascular disease by 25% ( p>0.0099 ). In this study we found the effectiveness of 

ACE inhibitor, anti-oxidant and anti-thrombotics together had significantly greater 

influence in reducing the FBG level o f the microalbuminuric group about 62% (Figure 

5). H bA Ic level more than > 6 percent showed gradual increase o f  nephropathy, 

retinopathy, SBP and microalbuminuria (Fig 31). In accordance with other studies the 

glycemia above the normal range over an extended period increased risk for micro and 

macrovascular complications. Stratton'^'et al, observed that for each 1% reduction in 

mean H b A lcw as  associated with reduction in risk o f 21% for any end point related
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to diabetes and 37% for microvascular complications. In this study we observed when 

microalbuminuria level is normal, micro and macro vascular complications are a rare. 

Reduction rates and improvement o f normal level o f H bA lc o f microalbuminuric group 

were found higher than that o f nonmicroalbuminuric group (Table 20, Figure 27). No 

positive association and risk o f exposure (^- Albumin > 30) to form abnormal level o f 

H bA lc was found after follow up. The interventional follow up had significantly 

impact in reducing the H bA lc level o f the microalbuminuric group. This study result 

showed that the improvement o f H bA lc level (<6.4) among the microalbuminuric 

group were 47.0 percent and in nonmicroalbuminuric group 13.4 percent 

respectively, measuring the relative risk tend to decrease with the decrease o f H bA lc 

percentage.

Hypertension contributes in the development o f diabetic complications including 

micro and macro vascular complications. ABCD t r i a l s h o w e d  that ACE inhibitor 

stabilized or decreased the blood pressure. About 8 years study by UKPDS-38'^^ 

showed that the tight control o f blood pressure achieved a significant reduction in risk 

o f 24% for end points related to diabetes, 32% for death related to diabetes and 37% 

for microvascular complications. Turner'‘**et al showed that an increase in 15% SBP 

over 10 mmHg invites diabetic complications quickly. In our finding after 5̂  ̂ follow up 

we observed that average systolic blood pressure (SBP) o f nonmicroalbuminuric 

group was higher than that o f baseline whereas average SBP o f microalbuminuric 

group was found lower than that o f baseline. Positive trend between rate o f change o f 

SBP from baseline and 5*’’ follow up among nonmicroalbuminuric group was also
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found. On the other hand inverse trend among microalbuminuric group was found 

(Table 12). After 5"’ follow up 20.8 percent o f the nonmicroalbuminuric subjects had 

increase their SBP level and converted into microalbuminuric group (SBP>140 

mmHg) and 13.4 percent o f microalbuminuric group decreased their SBP level and 

converted into nonmicroalbuminuric group (SBP<140 mmHg). Based on Chi-square test 

it was found that presence o f abnormal level o f SBP was not equally common in 

nonmicroalbuminuric and microalbuminuric group (p<0.000). After 5*'’ follow up 

average SBP o f microalbuminuric group, odds ratio and relative risk were found to be 

lower than that o f baseline. These lower values implies that effectiveness o f the 

intervention among microalbuminuric group was better than the nonmicroalbuminuric 

group.

After 5*'’ follow up average DBP o f nonmicroalbuminuric and microalbuminuric group 

were lower than that o f baseline. Reduction rate and improvement o f normal level of 

DBP o f microalbuminuric group were higher than that o f nonmicroalbuminuric group 

(Table 14 and Figure 13). After 5'*’ follow up average DBP, odds ratio and relative risk 

were found lower than that o f baseline. These lower values implies that effectiveness of 

the interventional follow up among microalbuminuric group had significantly 

influence in reducing DBP level more than that o f  nonmicroalbuminuric group (Figure

14 and 15).

Moderately elevated levels o f total cholesterol is a high risk for the progression of 

diabetic nephropathy and related to arteriosclerotic cardiovascular disease.

125

Dhaka University Institutional Repository



Study by Ravid'^"' et al in 1995, showed that the effect o f ACE inhibitor on plasma 

lipids and the progression o f diabetic nephropathy in T2DM patients had modest 

cholesterol lowering effect through the decline in albuminuria.

Studied on 1997 by Lehto'^^ swhowed that increased T- cholesterol concentration was 

reported as a risk factor for T2DM patients.

In our research work we observed that the baseline total cholesterol level was 

statistically significant. After final follow up visit the analysis revealed that 

percentage o f normal level o f T-cholesterol was increased more in the 

microalbuminuric group (56.8%) than nonmicroalbuminuric group (32.3%) (Fig 16) 

and average T-cholesterol level was reduced to 32 percent and 18 percent among 

microalbuminuric and nonmicroalbuminuric group respectively (Table 15). Reduction 

rate and improvement o f  normal T-cholesterol level among microalbuminuric group 

were higher than that o f nonmicroalbuminuric group. No positive association and risk of 

exposure to form abnormal level o f  T-cholesterol was found after 5“’ follow up (Figure

18 and 19). In our study the T-cholesterol level among microalbuminuric group may 

have significantly influenced reduction o f T-cholesterol level more than that of 

nonmicroalbuminuric group.

The LDLc particles in T2DM are small and dense particle o f  lipoprotein which may 

enhance microalbuminuria indicating appearance o f diabetic nephropathy. Study by 

S h e p h e rd s h o w e d  that 1.57% increased risk for an increment o f  1 mmol/1 in LDLc 

concentration equates to a 36% risk reduction for decrement o f 1 mmol/1. In this
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study we found a significant relationship with rise o f microalbum inuria and LDLc 

level. Based on the rate o f change o f LDLc (mg/dl) it was found that baseline 

average LDLc (mg/dl) o f  nonmicroalbuminuric group reduced to 12 percent after 5*’’ 

follow up whereas 14 percent was reduced among microalbuminuric group (Table 18). 

Only 3.5 percent o f nonmicroalbuminuric group and 6 percent o f microalbuminuric 

group had improved their normal level o f LDLc (mg/dl) in 18 months time (Figure 

26), indicating a need for continuation o f this treatment modalities further more. 

Reduction rate and improvement of normal LDLc level o f microalbuminuric group 

were found a higher trend than that o f nonmicroalbuminuric group.

A decreased concentration o f HDL cholesterol was an independent risk factor for 

CHD. Turner’'’^at el showed that 15% decrease in the risk o f CHD associated with a

0.1 mm/1 increment in HDLc concentration and is compatible with the 8-12% reduction 

reported from Prospective American S t u d i e s I t  is known that with the rise of 

microalbumin level were progressively decrease o f HDLc level which is also responsible 

for developing macrovascular complications. After 5̂ ’’ follow up our study result 

showed that baseline average HDLc (mg/dl) o f microalbuminuric group was found to 

be increased to 18 percent whereas only 11 percent increased among 

nonmicroalbuminuric group (Table 17). The net improvement (21%) o f HDLc (mg/dl) 

among microalbuminuric group was higher than 5.3 percent in nonmicroalbuminuric 

group (Figure 25). These higher values o f  microalbuminuric group implied that the 

interventional trial had significantly influence among microalbuminuric group to 

increase HDLc level more than nonmicroalbuminuric group. Total cholesterol over

127

Dhaka University Institutional Repository



HDLc ratio is a parameter for proving the risk o f developing cardiovascular disease. 

In our study we found that Total cholesterol / HDL ratio >6 among microalbuminuric 

group with rise o f micro albuminuria was 46.9%, the majority o f the microalbuminuric 

group subjects were carrying risk for CAD (Table 2). If  this ratio remains below 6%, 

the change o f angiopathy is less.

Hypertriglyceridemia is known to be an independent risk factor for coronary artery 

disease (CAD) in T2DM patients. But it was not an independent risk factor when the 

other variables were included. This is an accord with other studies, possibly because 

o f the greater biological variability o f TG than HDLc measurement''** In our study after 

5*'’ follow up average TG (mg/dl) o f microalbuminuric and nonmicroalbuminuric group 

decreased to 26.14 percent and 24.18 percent respectively (Table 16). After intervention 

the differance between microalbuminuric and nonmicroalbuminuric group was 5.7 

percent (microalbuminuric group 24.7 percent and nonmicroalbuminuric group 19 

percent) (Figure 21). The odds ratio and relative risk clearly proved that strength of 

positive association and risk o f exposure to form abnormal level o f  TG gradually 

decreased by follow up (Figure 22 and 23).

198Gaede et al studied T2DM patients for 3.8 years and showed significant lower rates 

o f progression to nephropathy. In cross over study o f  30 patients with T2DM 

combined with high dose during treatment with vitamin C and vitamin E, showed that 

reduction o f urinary albumin excretion rate 19%.
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After 5 “’ follow up o f our study showed that average U. Creatinine o f

nonmicroalbuminuric group increased to 20 percent whereas 60 percent in

microalbuminuric group showed a positive trend (Table 10 ). It was also found that 

79.6 percent o f nonmicroalbuminuric group who had normal level o f U. Creatinine 

decreased to 61 percent whereas 18.8 percent o f microalbuminuric group who had 

normal level o f U. Creatinine increased to 84.2 percent. Improvement was found to be

65.4 percent among microalbuminuric group (Figure 7). Strength o f positive 

association and risk o f  exposure to form abnormal level o f U. Creatinine were found

gradually decreased by follow up (Figure 9 and 10). It is observed that the

interventional follow up had significantly influence among microalbuminuric group 

to decrease U. creatinine level.

1 QQ
Man et al studied on 58 T2DM patients on all-cause mortality in a prospective cohort

study and showed that the rate o f progression o f albumin excretion a powerful

independent predictor o f mortality caused mainly by coronary heart disease. We 

observed that after 5'*’ follow up it was found that average baseline ACR (mg/g) of

nonmicroalbuminuric group increased to 92 percent whereas 34 percent decreased

among microalbuminuric group (Table 11). It was also found that 82.8 percent of 

nonmicroalbuminuric group who had normal level o f ACR during baseline had 

decreased to 54.6 percent and converted into abnormal group o f  ACR. On the other 

hand improvement o f ACR among microalbuminuric group was found to be 19 

percent (Figure 11). In this study we found a significantly influence to reduce ACR 

of microalbuminuric group.
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In the ABCD'^^ study showed the poor glycaemic control may have contributed to the 

progression o f the retinopathy. The tight control slowed the progression o f diabetic 

retinopathy in T2DM. At the end o f follow up it was found that reduction o f the 

prevalence o f retinopathy among nonmicroalbuminuric and microalbuminuric group 

were 2.7 percent and 5.7 percent respectively. Reduction o f  retionopathy among 

microalbuminuria group was found to be higher than that o f nonmicroalbuminuric 

group (Figure 32). As the microangiopathy affects many organs and the rate of 

improvement after intervention also occur together. Reduction o f the prevalence of 

IHD and Infraction among nonmicroalbuminurc and microalbuminuric group were 

found to be 3.4 percent, and 8.7 percent respectively (Figure 33). IHD and Infraction 

among microalbuminuric group imply that follow up visit with ACE inhibitor, anti­

oxidant and anti-thrombotics among microalbuminuric group may had significantly 

influence to reduce the prevalence o f IHD and Infraction more than that of 

nonmicroalbuminuric group.

Evidence showed that higher BMI indicated obesity and obese persons are prone to 

develop T2DM. BMI nearly was similar in both microalbuminuric and 

nonmicroalbuminuric group. After 5*'’ follow up the effectiveness o f BMI by IHD, 

retinopathy and nephropathy among microalbuminuric group were 5.01, 4.63 and 2.36 

percent respectively. These outputs imply that the BMI had significant influence on 

reducing the effect o f microalbuminuria (Table 6).
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Micro albumin level by visit among microalbuminuric and nonmicroalbuminuric 

group showed that baseline overt nephropathy (|a- albumin > 300 mg/g) was in 31 

(8.4%) subjects o f T2DM patients (Table 5). After 5'*’ follow up visit it was found 

that the overt nephropathy o f microalbuminuric group reverted back to normal by 4.6 

prercent. Similar trend was found in a study '̂*'* that the incidence o f overt nephropathy 

in subjects T2DM was lower who received ACE inhibitor. Recent clinical trial 

suggested that inhibition o f the rennin -  angiotensin system may actually prevent 

nephropathy. Based on the output o f nephropathy it may be concluded interventional 

follow up among microalbuminuric group had significantly influence in reducing

nephropathy.

1
Inukai et al. investigated the relationship between the diabetic nephropathy and the 

potency o f  ACE inhibitor on scavenging effects o f supper oxide in T2DM and 

studies were conducted by using polymorphological leukocytes in T2DM patients 

(N=26) and healthy subjects (N=27) with antioxidants vitamin C and ACE inhibitor. 

They measured urinary albumin excretion from daily stocked urine and showed the 

scavenging effects were possible to suppress the progression o f diabetic 

nephropathy in diabetic patients. Hirsch^'^'1998 evaluated the insufficient levels of 

vitamin C may contribute to the development o f heart disease in diabetes who suffer 

from nephropathy. The study was examined 18 patients with diabetic nephropathy and 

microalbuminuria. He showed that the kidney filters ascorbic acid, at a faster rate in 

patients with diabetic nephropathy. It also enhance susceptibility to develop 

cardiovascular disease. They concluded that patients with nephropathy had lower 

levels o f vitamin C and higher renal clearance o f ascorbic acid due to increased
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ascorbic acid clearance. Contreras^*’̂  et al in 1997 in a double-blind and placebo 

control trial determined that the long term therapy with low dose aspirin (100 

mg/day) for one year reduces the severity o f micro vascular complications by reducing o f 

glycol oxidative marker damage in T2DM.

We also designed to reduce micro and macro vascular complications end points in 

microalbuminuric patients with antoxidants like vitamin E during 18‘'’ months_follow 

up. Cambridge Heart Antioxdant Study (CHAOS)^‘’̂ showed that treatment with vitamin 

E there may be 47% reduction in primary end point, 77% reduction in non fatal 

myocardial infarction alone. In our study IHD was reduced to 8.7% and myocardial 

infarction to 0.5%. There were hardly 1% patients who developed cough during follow 

up study with ACE inhibitor but cough went away by reducing the dose o f ACE 

inhibitor.

In our study we showed that about 31.25% subjects o f microalbuminuric group were 

not improved by follow up intervention compared with the improvement group. Here 

we found that SBP, DBP, FBG, ACR, T-choles, TG, HDLc, LDLc, H bA lc and U C 

were significantly different (Table 21).

In our research work, the variables like T -  choles, TG, HDLc, LDLc, BP, FBG, 

H bA lc, UC, ECG, and EYE parameters were decreased, so we achieved such an 

encouraging results. The valuable researchers in other countries were used single drug 

interventional trial only, we have used three drugs and the present improvement rate 

was achieved by cumulative effect.
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SUMMARY

The diabetes mellitus together with its complications is gradually raising world wide. 

The UKPDS study sugested that tight control o f diabetes may prevent (revert) or delay 

diabetic complications. So the need for such a study is urgent for Bangladeshi young 

newly onset diabetes mellitus patients between 40 and 50 years.

The purpose o f the study was to evaluate the effectiveness o f  interventional trial with 

ACE inhibitor, antioxidant, antithrombotic on microalbuminuric T2DM patients, 

besides conventional antidiabetic therapy. By yes or no, we included about 368 T2DM 

patients as microalbuminuric group and the other 628 T2DM subjects as 

nonmicroalbuminuric group. The microalbuminuric group received interventional agents 

and nonmicroalbuminuric group was given conventional antidibetic therapy. A total six 

follow up at three months intervals up to 18 months from 2002-2005 were carried out 

with the variables like FBG, H bA lc, U.Creatinine, ACR, SBP, DBP, T- chols, TG, 

HDLc, LDLc, W HR for both groups. The ECO and ophthalmic examination were done 

at baseline and after 6th follow up visit when clinically indicated. The study was 

consecutive clinical trial, with 1605 patients from OPD of BIRDEM , Shahabag, Dhaka, 

by pre-determined criteria.

In present study, the prevalence o f microalbuminuria was 24.3%. The incidence of 

complications o f  T2DM with microalbuminuric patients were significantly associated 

with hyperglycemia and hypertension.

Both, microalbuminuric and nonmicroalbuminuric groups, showed no statistically 

significant difference between the groups. The comparison o f  the clinical, biochemical 

and haemodynamic variables between microalbuminuric and nonmicroalbuminuric

135

Dhaka University Institutional Repository



groups showed not significant differance between the groups by age, duration of 

diabetes melHtus, waist hip ratio, TG, HDLc and LDLc.

FBG level was statistically significant in microalbuminuric group (p<0.000) after 5th 

follow up. The study found that the rate o f change o f FBG level and follow up o f the 

microalbuminuric group significantly negative correlation (r= -0.99, p< 0.000) was 

observed, whereas the rate o f change o f FBG level nonmicroalbuminuric group were 

significantly correlated (r= -0.97, p< 0.002).

The baseline normal H bA lc (%) level was 26.4% and 40.6% in both 

microalbuminuric and nonmicroalbuminuric group respectively. After 5th follow up 

(r= - 0.99, p<0.000) the percent o f normal H bA lc level o f microalbuminuric group 

gradually increased to 47 percent (OR 0.69, RR 0.84). So baseline H bA lc level were 

significantly associated (p<0.000) with level o f microalbuminuric.

In both the groups after 5th follow up the improvement o f  the range o f SBP increased 

to 13.4 percent in microalbuminuric group, but in the nonmicroalbuminuric group 20.8 

percent converted intomicroalbuminuric form o f SBP. M ean difference between the 

two groups were statistically significant (p < 0.000). In DBF after 5‘'’ follow up 

showed improvement was about 14.4 and 5.1 percent in microalbuminuric and 

nonmicroalbuminuric group respectively.

Baseline the mean total cholesterol was 219.93 ±53.89 mg/dl and 198.89 ±53.82 mg/dl 

for microalbuminuric and nonmicroalbuminuric groups respectively and is 

statistically significant (p<001). After 5th follow up the result revealed that mean 

percentage o f T-cholesterol decrease in the microalbuminuric group (56.8%) than
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nonmicroalbuminuric group (32.3%) and mean difference was statistically significant 

(p< 0.001).

At baseline mean LDLc level in both groups was statistically significant (p<0.001). 

After 5‘'’ follow up the improvement o f LDLc was 6 percent and 3.5 percent in 

microalbuminuric and nonmicroalbuminuric group.

Our study result showed among the microalbuminuric group, after second follow up 

the rate o f change o f HDLc gradually increased (r= - 0.98, p < 0.003).

Total cholesterol -  HDL ratio was also a parameter for proving the risk o f developing 

cardiovascular disease. In this study we found the ratio more than 3.5 among 

microalbuminuric group with rise o f microalbuminuric was 42.7%. Total cholesterol to 

HDLc ratio incase o f microalbuminuric group was 6.39 :1 and in 

nonmicroalbuminuric group 5.69 :1 respectively. This result indicated that

microalbuminuric group had higher risk o f developing CAD then 

nonmicroalbuminuric group.

The mean TG level in microalbuminuric and nonmicroalbuminuric g roup  w as 2 1 5 .29± 

90.46 mg/dl and 2 0 5 .74± 85.87 mg/dl respectively. After follow up the rate of 

change in microalbuminuric group was significantly negetive correleted (r= -0.99 

p<0.000) with microalbuminuria. The normal levels o f  TG were improved 24.7 

percent and 19 percent in microalbuminuric and nonmicroalbuminuric group 

respectively.

During follow up, the mean U.Creatinine level was decreased in microalbuminuric 

group about 65.4 percent whereas 18.6 percent o f nonmicroalbuminuric group were 

converted into microalbuminuric level. Repeated measure analyses revealed that after
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follow up the U.Creatinine significant decreased from baseline in microalbuminuric 

group.

In microalbuminuric group, baseline ACR ( Albumin Creatinine Ratio ) was 57.76± 

33.47mg/g and in nonmicroalbuminuric group was 17.17±11.09 mg/g. The rate of 

change o f ACR o f microalbuminuric group gradually decreased across the follow up 

and reached normal level by 19 percent whereas, rate o f  change o f ACR tends to 

increase as number o f  follow up increased in nonmicroalbuminuric group.

Baseline overt nephropathy (|j,- albumin > 300 mg/g) o f microalbuminuric group was

8.4 percent. After 5th follow up improvement was 4.6 percent, where as 43.2 percent 

o f nonmicroalbuminuric group converted into abnormal level o f microalbumin (> 30 

mg/g).

In microalbuminuric group the diabetic retinopathy at 1 st and 5th follow up visit it 

was 25 percent and 19.3 percent. After 5th follow up the improvement o f retinopathy 

in microalbuminuric group was 5.7 percent.

The study observed that the cardiovascular complications in microalbuminuric 

and nonmicroalbuminuric group were significantly different. At 1st follow up IHD of 

microalbuminuric group was 15.2 percent. After 5th follow up the improvement o f IHD 

o f microalbuminuric group was 8.7 percent. In nonmicroalbuminuric group IHD were

6.4 and 3 percent at and 5*'’ follow up and improvement were 3.4 percent after 5"’ 

follow up.

The study showed that the rate o f change o f BMI o f  microalbuminuric group were 

gradually decreased as the number o f follow up increases and there was no significant 

relationship between the groups. But with nutritional status o f the studies by BMI
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showed that 12.1 percent and 14.2 percent o f nonmicroalbuminuric and 

microalbuminuric group were improved after 5th follow up respectively.

The combined effects o f  three interventional agents are added advantage over tight 

control o f T2DM, with in IHD and nephropathy as evident by this intervention and 

achieving 68.8 percent reversal o f those conditions
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Chapter 6

CONCLUSION
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CONCLUSION

By controlling microalbuminuria in patients with T2DM  patients, prevention 

or delaying the development o f macro and micro angiopathy is studied, in a 

demographically similar population in the age ranged between 40 and 50 years. With 

the gradual rise o f prevalence o f diabetes mellitus, particularly T2DM, the rate of 

increase o f vascular complications is also increasing with time and there by adding 

lower quality o f  life to the patients. The average age o f the subjects were 45.53±3.96 

years with duration o f  diabetes were 3.74±3.09 years respectively.

A reduction o f  over weight by 3.5 percent was observed them in comparisons group. 

The normal p.- albumin level in microalbuminuric group increased to 68.8 percent 

from zero percent. Whereas at the end o f the study, the normal level o f |x- albumin in 

nonmicroalbuminuric group is increased to 21.7 percent. In overt nephropathy (|o,- 

albumin>300mg/g) in the microalbuminuric group reduced to 4.6 percent from 8.4 

percent and in nonmicroalbuminuric group it increased from 0 percent to 43.2 

percent. Both the group showed that with the fall o f BMI, the microalbuminuric 

group showed a gradual fall o f albumin but the nonmicroalbuminuric group did 

the opposite. The effectiveness o f the intervention in microalbuminuric group is 

assessed by the followings rate o f change in IHD, retinopathy and nephropathy were 

from baseline value o f 173.16, 167.21 303.00 to 65.59, 72.25 and 75.08 percent final 

follow up respectively. These output implies that the microalbuminuria in 

microalbuminuric group exhibited a significant reducing effect on )a- albumin level 

who had IHD, retinopathy and nephropathy.
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The U. Creatinine o f nonmicroalbuminuric group was 79.6 percent initially, which 

remained 18.6 percent after follow up. In nonmicroalbuminuric group base line 

normal level o f U.Creatinine were 18.8 percent and after follow up it was 

increased to 65.4 percent with a net improvement o f 46.8 percent over the baseline. 

The normal level o f ACR ( < 30mg/g ) o f nonmicroalbum inuricf group at the end o f the 

study was 28.2 percent above normal, whereas the microalbuminuric group showed

19 percent over the normal limit.

After follow up 20.8 percent o f the subjects showed above the normal SBP. On 

the other hand SBP in the microalbuminuric group showed 13.4 percent became 

normal. We observed an increase o f DBF by 5.1 percent in nonmicroalbuminuric 

group whereas it was 15.2 percent decerased in the microalbuminuric group.

After follow up the reduction o f FBG level o f microalbuminuric group were 62 

percent whereas in nonmicroalbuminuric group it was 32.5 percent 

After 5*'’ follow up T-cholesterol in nmicroalbuminuric group showed 56.8 percent 

reduction, whereas it was only 33.3 percent in nonmicroalbuminuric group.

After 5‘*’ follow up TG changes from 26 percent to 45.1 in nonmicroalbuminuric 

group, net increase was 19 percent whereas in microalbuminuric group from 36.7 

percent abnormal in baseline became 24.7 percent normal. HDLc o f microalbuminuric 

group was 19.1 percent normal in baseline which increased to 21 percent in 

comparrison to nonmicroalbuminuric. At the end o f follow up LDLc microalbuminc 

group was 29.1 percent normal which went upto 35.1 percent means 6 percent improved 

over the nonmicroalbuminuric group.
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A reduction o f 5.7 percent o f retinopathy in microalbuminuric group and 2.7 

percent reduction in nonmicroalbuminuric group was observed. By ECG finding the 

reduction o f IHD in microalbuminuric group was 8.7 percent than 3.4 percent in 

nonmicroalbuminuric group.

The study result showed H bA lc after follow up, a rise o f  19.4 percent over the 

baseline. So, micro and macro vascular complications like retinopathy, nephropathy, 

SBP and microalbuminuric were positively associated with rise o f H bA lc, implying 

that the relative risk tends to increases with the increase o f H bA lc percentage.

After intervention, the effectiveness o f the intervention in microalbuminuric group 

as assessed by the rate o f change in IHD, retinopathy and nephropathy were from 

baseline value o f 173.16, 167.21 303.00 to 65.59, 72.25 and 75.08 percent final 

follow up respectively.

The overall improvement o f nephropathy, retinopathy and IHD o f T2DM was due 

to the combined effects o f the three interventional agents about 68.8 percent from 

baseline.

It may be postulated that this result can be used in clinical practice since this 

intervention proved a progressive intensified multifactoral improvement o f macro 

and micro vascular complications. However multiple study with 3 agents are 

recomended.
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Chapter 8

ANNEXURE
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BMRC
Bangladesh Medical Research Council

o.~Ref: BMRC/BRC/200l-2004/'Z.L a 5

Ethical Review Committee

Subject: Ethical Clearance

W i t h  r e f e r e n e e  your a p p l i a i t i o n  <»n t h «  a b o v e  s ^ b je s c t - ,  t i i i #  i s  t o  

uaibrm you thut ;^yr Pm|wai erntitM “Modificatiem, EeaaJ
m d  C w M m m m l m  '.lUste F aeto r#  In Typ<»*2 D ii[b#l«s has
b««ii reviewed and approved by the Ethical Fteviev®’ Commitle# of 
BaAflmdle'sh M<sdi<r*l R4S*earch Council IBMEC),

You a r t  r«quesl«i<i to pleas« iw>t« U»e foU&wing ethical guideltoei its 
in.«-ntioned at. page 2  (overl^-af) of this me.mo.

Cojpy t<K
Dr. S., M. Kernmat Alt
Professor
INFS
Dhaka Uiiiversity 
Dhiikik.

(Pro»3>fSitm*Ar-Raiihi
MD. BKB«. MM!, PhD, niO P Ed«.

Director
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Page -2

}

THE ETHICAL GUIDELINES TO BE FOLLOWED 
BY THE PRINCIPAL/ CO INVESTIGATORS

n  The rights and welfare of individual voluntecre are adequate^
protected. ’ •

n  The m ethods to secure Informed com en i axe fuUy appropriate and
adequately safeguard tlic rights of the subjects (In the case of
minors, consent Is obtained from parents or guardiarts).

O The InvesUgatorta) assum e the responsibility erf" notifying the 
Ethical Review Committee tf there ts any change in the 
methodology of the protocol Involving a risk to the individual 
volunteers..

O To immediately report to the Ethical Review Committee tf any 
evidence o f  unexpected or adverse reaction. Is noted In the 
subjects under study.

l3 This approval is su b j« t  to P.I/s reading and accepting the B M R jC  
ethical principles and guidelines currently in operation.
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MOPmCATION OF RENAL AM) CARDIOVASCULAR RESK FACTORS IN TYPE-2 

DL^ETES MELLITUS PATIENTS

J

Reference N o Date Name Age M  F

Father’s /  H usband’s N am e Contact address

Phone no.WWWvWWVVWi.

D iabetes t o e ^ t io i ^  Incidental C ^ u l t e d  doctors w ith W eakness Wt. loss| gQlyiim  Eye problem s

OthersStroke K idney Dis. H eart dis

D uration o f  sym ptom s 

Education

mo duration o f  detection mo

0 W S G I T ? SI S2 S3 B1 B2 B3 Hw Stu T•>.wxv M L Un ?

Family m ^ b ^ r M onthly expenditure Latrine used sanitary service well others

R oo f o f  living room  C oncret Tin/T iles Thatch Otiier Social class P o o r Lo M iddle Up M iddle Rich

Physical activity 

If yes

None Mild Moderate Heavy Did you know about diabetes before detection? no yes

Curable controllable If not controlled, what happens? Blindness Kidney failure Stroke

Heart Attack Foot ulcer/ leg amputation TB All/most I can’t say

Family history
Diabetes Hi-BP Heart attack Paralysis Foot ulcer Blindness Kidney disease

None Steroid Anti-Oxidant Anti-HTN OHA Insulin Anticoagulant Diuretics ?

Anthropometry 

Waist

Height 1 Trunk ht Tools Weight

Hip MAC
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Clinical findings BP. |

Investigations

B lood glucose (m m ol/L);Fastm jg |~ | 2hBG

C rea tin m ^  | | I I  m icro-album in |

T -C h o i„  I I TG

^ e m i a  i gi J4 I 2 -J 3 4 ] Jaundice 0 14 2■̂  3-+ Edem a

ECG
m

HDL

0 14 2+ 34-

R andom H b A lc U rea

m g /1 A C R

H b A lc

N ornial I IHD | Old M I | An-.hjrth | Other Specify

D iagnosis

W ith

1 IFG /IG T 1 D M 1 GDM  1 H TN  1 CHD | F oo t u lcer I O ther/? I

1 R etinopathy 1 N ephropathy 1 N europathy  | CHD | Ischem ic leg / foo t u lcer | Other |

T reatm ent

A nti-D M  I D iet onlyl SU  | M etjp rm in | In su lin + S U | In su lin + M e t | In su lin + S U + M e t | Rep.a^l | TrogU

Thta^ide B eta B locker A C E -In A -n-R -bloc C a -^ -b lo c A C E -In  +  o ther drug

Anti L ipid D iet N iacin S feals& tx aro as K brate  A nti couagu lanh  A spirins D iEari^am ole

Anti O xidan t | y itam m -C Vit.ani.iB-E

Education: 0 =  illiterate, W  =  can write to perform  daily w ork, S =  SSC / H SC , G  =  G raduate and post g ra d u a te !  = ̂  ̂ ' ' i V̂WvSAAW-<WV'/
Technical tra in ing ,.. ? =  O ther or u n k n o w n ., * occupation : S =  Service: S I =  grade I-V , S2 =  V I-X , S3 =  
>X ;B=Business 1 has em ployees and ow n shop, B2 =  has shop b u t no em ployee, B3 =  no shop, no .eir;ploYee,EVJ’ =  
House w ife, Stu =  S tudent; T  =  Teacher; M  =  M ixed , L =  L abor, earning on  daily basis, U n =  U nem ployed ,? =  Other 
or unknow n, * S ocia l class: P o o r =  F am ily  earning is m arginally  low  and  starvation  avo id ed  b y  loan or o ther help 
.(.relative, neighbor. Govt. N G O ), Lo m iddle =  Fam ily earning exceeds the p rim ary  expenses and  tha t saving enables 
to buy articles or land  : R ich  =  F am ily  earning is at least m ore than double the p rim ary  expenses. *  P h ysica l activity: 
equivalent to ‘X ’ m in w a lk  : m ild =  30- 59 min. m oderate =  60-89 min, heavy =  > 90 m in, * Fam ily h istory  : (Only 
blood related): p a ren ts , b ro ther, sister, uncle, fa ther’s sister, and m o th er’s sister. *  fo ^ t ulcer =  Foot ulcer no t healed 
fo r > 2 m onth. H i B P =  H igh B lood Pressure. ? =  U nknow n, A nti- H T N  =  an tihvpertension , 
hypoglycem ic agent (tablet fo r diabetes)

. . . . . .  O H A  =  oral•vWwWv"JW.''/Wv'A~VWvV
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Follow-iip v isit-1 Date
W eig lit BP chol TG HDL LDL HbAlc M-Alb ACR Eye ECG Remaik

A nti-D M A n t i - H m Anti- .ip  id A nti-O xidant O tller Rem arks

11 11

Follow-iip visit- 2 Date
Weiglit BP chol TG HDL LDL HbAlc M-Alb ACR Eye ECG Remaik

Anti-DM Anti-HTN Anti- .ip id Anti-Oxidant Otller Remarks

Follow-up visit- 3 Date
Weiglit BP chol TG HDL LDL HbM c M-Alb ACR Eye ECG Remaik

Anti-DM Anti-HTN Anti- .ipid Anti-Oxidant Ot!ler Remarks

Follow-iip visit- 4 Date
Weiglit BP chol TG HDL LDL Hb.Alc M-AIb ACR Eye ECG Remaik

Anti-DM Anti-HTN Anti- Lipid Anti-Oxidant Otller Remarks

FoIIow-up visit- 5 Date
Weight BP chol TG HDL LDL HbAlc M-Alb ACR Eye ECG Remaik

Anti-DM Anti-HTN Anti- .ipid Anti-Oxidant Otiler Remarks

rollow-up viisit- S Date
Weight BP chol TG HDL LDL HbAlc M-AIb ACR Eye ECG Remaik

Anti-DM Anti-HTN Anti- .ipid Anti-Oxidant Otller Remarks
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