Med. Forum, Vol. 32, No. 11 184

[Original Aticle Comparison of Efficacy of
Lisinopril and Losartan for Reducing

Microalbuminuria Levels in Patients with
Type-2 Diabetes Mellitus

Roney Javed, Suresh Kumar, Naresh Kumar Khurana, Anil Kumar, Asma Hameed and
Naeem Khan Durrani

ABSTRACT

Objective: To compare the efficacy of losartan and lisinopril for reduction of microalbuminuria in patients with
type-2 diabetes mellitus.

Study Design: Randomized Control Trial study

Place and Duration of Study: This study was conducted at the Department of Medicine, Bolan Medical Complex
Hospital, Quetta, Pakistan from July 2019 to January 2020.

Materials and Methods: A total of 110 with diagnosed type Il diabetes mellitus and albumin to creatinine ratio 30—
300 mcg/mg creatinine in the 1st early morning urine, age 18-75 of both genders were included. Patients with
hypersensitivity to ACE inhibitors or Angiotensin Receptor Blocker, CRF, pregnancy and uncontrolled hypertension
were excluded. All the patients were randomly divided into two groups by the lottery method. Group A was treated
with 100 mg of Losartan potassium for 12 weeks while Group B patients were given 5 mg of Lisinopril for
12 weeks.

Results: The mean age of patients in group A was 39.60 + 10.12 years and in group B was 41.0 + 8.05 years.
Majority of the patients 56 (50.91%) were between 18 to 45 years of age. Out of 110 patients, 47 (42.78%) were
males and 63 (57.27%) were females with male to female ratio of 1:1.3. Efficacy of Group A (losartan group) was
seen in 48 (87.27%) patients while in Group B (lisinopril group) was seen in 37 (67.27%) patients (p-value = 0.012)

Conclusion: This study concluded that efficacy of losartan is higher than lisinopril for reduction of
microalbuminuria in patients with type-2 diabetes mellitus.
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INTRODUCTION

Diabetes mellitus (DM) is a growing public health
concern with multiple complications, affecting more
than 415 million individuals around the globe and
expected to reach 642 million individuals by end of
2040 12, past examinations detailed the predominance
of DM in Pakistan going from 7.6% to 11% and
assessed to reach 15% of absolute populace by 2030 @,
Different  miniature and  full-scale  vascular
inconveniences are related with sickness movement
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particularly diabetic nephropathy (DN) that outcomes
from the durable impacts of DM on the glomerular
microvasculature of the kidney ®. Around 30-40% of
type Il diabetic patients foster DN notwithstanding
severe blood glucose and additionally circulatory strain
control ®). The principal markers of DN are constant
albuminuria, hypertension, and reformist renal harm®?),
Angiotensin changing over compound (ACE) inhibitors
e.g., lisinopril seriously block the renin angiotensin
framework, and decrease the glomerular slender strain
and turn away improvement of microalbuminuria to
plain proteinuria. Some different examinations likewise
detailed a practically identical beneficial effect of
angiotensin 11 receptor blockers (ARB) e.g., losartan in
relapse  of microalbuminuria to  unmistakable
proteinuria ®. In a new report, Sandhu GA et al thought
about the adequacy of ACE inhibitor (Lisinopril) and
ARB (Losartan Potassium) as far as decrease in
microalbuminuria in Type Il DM patients. Viability of
medication was seen in 86.7% patients (n=26) in
Losartan potassium bunch while 66.7% patients (n=20)
in lisinopril bunch ©,
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DN builds the danger for sudden passing,
cardiovascular infection, and other serious diseases that
outcome in continuous hospitalizations and expanded
health-care use. Decrease in microalbuminuria is a
significant prognostic factor in the administration of
DN @9 Another metanalysis reasoned that ACEls and
ARBs are likewise compelling for treating
microalbuminuria®®, Thus, in view of as of late
distributed writing, both are regularly utilized in our
setting for treating raised microalbuminuria, however as
far as | could possibly know, no review has done that
thought about the viability of these medications for
treatment of microalbuminuria in Type Il DM patients
of our populace. The reasoning of this review is to
analyze the impacts of ACE inhibitors and ARBs on
microalbuminuria in Type Il DM patients. The review
results will assist with deciding the better treatment
choice for treating microalbuminuria in patients with
DN and will be utilized as medication of decision for
the treatment of these patients in future.

Better treatment option will ultimately help to reduce
morbidity and mortality associated with diabetic
nephropathy.

MATERIALS AND METHODS

Study design: This Randomized Control Trial was

conducted in Department of Medicine, Bolan Medical

Complex Hospital, Quetta during 20" July 2019 to 21

January 2020.

Sample size: The sample size was calculated using the

WHO Sample Size Calculator:

Sample Size: Eighty patients n=110 (55 patients in

each group).

Sample technique:

sampling.

Sample selection:

Inclusion Criteria:

a. Patients with diagnosed type Il diabetes mellitus
and albumin to creatinine ratio 30-300 mcg/mg
creatinine in the 1st early morning urine as
described in operational definition

b.  Age between 18 to 75 years.

c. Both Genders

Exclusion Criteria:

a. Patients with chronic heart failure

b. Pregnant and lactating female

c. Patients with known hypersensitivity to ACE

inhibitors or Angiotensin Receptor Blocker
. Patients with uncontrolled hypertension.
e. Patients who are being treated with any
investigational drug within the last 30 days.

Data collection procedure: Study was started after

taking prior approval and permission from the hospital

ethical committee. Blood sample of all the patients

diagnosed with DM type-2 presented to the hospital

were taken and sent to laboratory for performing fasting

blood glucose and 1st morning Urine sample was taken

Non-probability, consecutive

and analyzed for albumin to creatinine ratio of these
patients.  Patients with type I DM and
microalbuminuria as defined in operational definition
and fulfilling the other inclusion criteria were enrolled
for study. By taking informed written consent from all
the patient, the thorough physical examination was
performed after taking detailed clinical history. All the
patients were randomly divided into two groups by the
lottery method. Group A was treated with 100 mg of
Losartan potassium for 12 weeks while Group B
patients were given 5 mg of Lisinopril for 12 weeks.
After 12 weeks therapy the efficacy of the drug was
determined in both groups as per our operational
definition. For this purpose, albumin to creatinine ratio
was determined from the hospital laboratory by analysis
of 1st early morning urine after 12 weeks of treatment.
All the data collection was performed by the trainee
researcher himself to main data quality and compliance
and study results were recorded in the prescribed
proforma attached as annexure 1.

Data analysis procedure: Data was entered and
analyzed on SPSS version 20.0. Frequency and
percentages were computed for qualitative variable like
gender and efficacy among two groups. Quantitative
variables like Age, fasting blood glucose level, height,
weight, BMI & baseline albumin to creatinine ratio
(microalbuminuria) and at 12-week therapy were
presented by mean and standard deviation. Chi square
test was used to compare the efficacy of both groups. P
value <0.05 was considered significant.

RESULTS

The age range of patients in this research was from 18-
75 years. The mean age of patients was 40.35 + 8.65
years. In group A the mean age of patients was 39.60 +
10.12 years and in group B was 41.0 + 8.05 years. As
shown in Table I, most of the patients were between 18
to 45 years of age and number of patients were 56
(50.91%).

There were 110 total patients and out of those 110
patients, the number of males patients were 47
(42.78%) and number of females patients were 63
(57.27%), the male to female ratio were 1:1.3. As
shown in Table 2, the mean BMI was 29.12 + 3.41
kg/m2. Mean height was 165.86 + 14.76 cm. Mean
weight was 75.63 + 8.35 cm. Most of the patients 64
(58.12%) were with the BMI of <30 kg/m?,

Efficacy of Group A (losartan group) was seen in 48
(87.27%) patients while in Group B (lisinopril group)
was seen in 37 (67.27%) patients (p-value = 0.012).
Stratification of efficacy with respect to age groups is
shown in Table 3. The P-value of patients with the age
group of 28-45 years was 0.350 and 46-75 years was
0.021. Results showed that the age group of 28-45 years
showed more positive results compared to the other age
group in both group A and Group B. The number of
patients in both group A and B was 55.
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Table No.1: Age distribution for both groups (n=110)

Group A (n=55) Group B (n=55) Total (n=110)

Age (years) | No. of patients %age No. of patients %age No. of patients Y%age
18-45 37 67.27 39 70.91 56 50.91
45-75 18 32.78 16 29.09 34 49.09

Mean + SD 39.60 +10.12 41.0 £ 8.05 40.35 £ 8.65

Table No.2: Percentage of patients according to BMI (n=110)
BMI Group A (n=55) Group B (n=55) Total (n=110)
No. of patients %age No. of patients Y%age No. of patients %age

<30 kg/m? 32 58.18 32 58.18 64 58.12

>30 kg/m? 23 41.82 23 41.82 46 41.82

Mean + SD 20.15+3.42 29.05+3.34 20.12+3.41

Table No.3: Stratification of efficacy with respect to age groups
Age of patients Group A (n=55) Group B (n=55)
(years) Efficacy Efficacy P-value
yes no yes no
28-45 31 06 27 12 0.350
46-75 17 01 10 06 0.021
Table No.4: Stratification of efficacy with respect to gender
Group A (n=55) Group B (n=55)
Gender Efficacy Efficacy P-value
yes no yes no
Male 22 02 15 08 0.027
Female 26 05 22 10 0.159
Table No.5: Stratification of efficacy with respect to BMI
Group A (n=55) Group B (n=55)
BMI Efficacy Efficacy P-value
yes no yes no
<30 kg/m? 29 03 23 09 0.055
>30 kg/m? 19 04 13 09 0.082

Stratification of efficacy with respect to age groups and
gender is shown in Table 4. The P-value of the gender
male was 0.027 and female was 0.159. Female showed
more positive results than male in both Group A and
group B. The number of patients in both groups
were 55.

In Table 5 the stratification of efficacy showed with
respect to BMI. The P-value of BMI <30 kg/m? was
0.055 and the number of patients in group A was 55 and
group B was also 55. The number of yes efficacies in
those patients in group A was 29 and in group B, it was
23 and the negative numbers were 3 and 9, respectively.
The P-value of BMI >30 kg/m? was 0.082. The number
of yes efficacies in those patients in group A was 19
and in group B, it was 13 and the negative numbers
were 4 and 9, respectively.

DISCUSSION

The risk for cardiovascular and renal disease increases
in type 1l diabetes after the growth of
microalbuminuria®4, In type Il diabetes the
prevalence rate of renal disease (end-stage) has
increased in many areas globally @519, According to

recent studies, for the protection of renal and possibly
cardio protection, the main treatment goal is the
regularization and reduction of proteinuria 7. In the
diabetic animal model, the inhibition of (RAS) renin-
angiotensin system (by ACE inhibitors or (AllAS)
angiotensin 1l antagonists) prevents the growth of
proteinuria or lowers the level of proteinuria which
results in less damage of renal structure @819 ACE
inhibitor therapy reduces the albumin excretion rate
(UAER) in type Il diabetic patients with
microalbuminuria, and as determined by serum
creatinine, it also prevents the growth and development
of renal disease @9, AllAs selectively block the AT1
receptor which reduces microalbuminuria in these
patients to the same level as ACE inhibition Y.

I have conducted this study to compare the efficacy of
losartan  and  lisinopril ~ for  reduction  of
microalbuminuria in patients with type-2 diabetes
mellitus. Age range in this study was from 18-75 years
with mean age of 40.35 + 8.65 years. In group A the
mean age of patients was 39.60 + 10.12 years and in
group B was 41.0 + 8.05 years. Majority of the patients
56 (50.91%) were between 18 to 45 years of age. Out of
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110 patients, 47 (42.78%) were males and 63 (57.27%)
were females, with male to female ratio of 1:1.3.
Efficacy of Group A (losartan group) was seen in 48
(87.27%) patients while in Group B (lisinopril group)
was seen in 37 (67.27%) patients (p-value = 0.012). In a
recent study, Sandhu GA et al compared the efficacy of
ACE inhibitor (Lisinopril) and ARB (Losartan
Potassium) in terms of reduction in microalbuminuria
in Type I DM patients. Their study results showed that
mean microalbuminuria levels (mcg/ mg) at 12 weeks
of study was reduced from 193+67.5 to 36.33+54.68 in
Losartan potassium group and from 209.5+72.0 to
72+83.42 in lisinopril group. Efficacy of drug was
observed in 86.7% patients (n=26) in Losartan
potassium group while 66.7% patients (n=20) in
lisinopril group ©.

In patients with type Il diabetes, the effect of Reno
protective on ARB and ACE inhibitors were studied
and, in a study, done by Barnett AH, 250 individuals
with type |l diabetes and initial stage of nephropathy
were casually assigned to receive either the ARB
telmisartan, in 120 patients (80 mg/d) or the ACE
inhibitor enalapril, in 130 patients (20 mg/d). The main
endpoint was the difference in the (GFR) Glomerular
filtration rate amongst the standard value and the last
obtainable value throughout the five (5) years therapy
period. GFR reduced after five (5) years with
telmisartan by 17.9 ml per minute, per 1.73 m2 of
surface region of body and with enalapril by 14.9 ml
per minute, per 1.73 m2, with a therapy difference of
3.0 ml per min, per 1.73 m2. In type 1l diabetic patients
this difference was not sufficient (based on predefined
criteria) to conclude that telmisartan is better than
enalapril in offering long term renoprotection. For
decrease in BP in such patients, combination of
lisinopril and candesartan was more effective than
monotherapy and the similar trend was evident for the
decrease in rate of urinary albumin excretion ?2,

CONCLUSION

This study concluded that efficacy of losartan is higher
than lisinopril for reduction of microalbuminuria in
patients with type-2 diabetes mellitus. Majority of the
patients 56 (50.91%) were between 18 to 45 years of
age. Out of 110 patients, 47 (42.78%) were males and
63 (57.27%) were females.
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