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Background:  Multiple   options   have   been   tried   to   counter   the proteinuria   secondary   to   
renal   diseases. Clinicians and researchers are trying to find the best option for this purpose. 
Objective: To compare efficacy of Losartan and Diltiazem in management of proteinuria in non-
diabetic renal diseases at a tertiary care hospital of Pakistan. It was a Quasi-experimental study, 
conducted at the Department of nephrology Pak Emirates Military Hospital Rawalpindi. Five 
months, November 2020 to March 2021. Methods:  A total of 122 patients of non-diabetic renal 
diseases with significant proteinuria were included in the study. They were randomly divided into 
two groups via lottery method. Group I received losartan while group II received Diltiazem in 
standard dose for three months. After three months they underwent 24 hours’ urinary protein 
levels and divided into complete, partial and non-responders to treatment. Age, gender, duration of 
illness and type of antiproteinuric treatment was correlated with response to treatment among the 
study population. Results:  Out of 122 patients, 80 (65.6%) were males while 42 (34.4%) were 
females. Membranous nephropathy 20 (16.4%) was the commonest non-diabetic renal disease 
seen in our study participants. Thirty (24.5%) had complete remission after three months of 
treatment, 60 (49.2%) had partial response while 32 (26.3%) had no response to treatment. Chi-
square test revealed that use of losartan had statistically significant relationship (p-value<0.001) 
with good response among the study participants.  Conclusion: Membranous nephropathy leading 
to proteinuria was the commonest non-diabetic renal disease encountered in our setup. Around 
2/3rd of our patients showed either complete or partial response to treatment and Losartan was 
superior to Diltiazem in achieving response in our study participants.  
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INTRODUCTION 

Renal diseases have been an area of interest for 
clinicians and researchers because effects of 
malfunctioning of this organ does not confine to one 
system but overall wellbeing of the human body is 
challenged especially when this dysfunction becomes 
chronic.1 Epidemiological data from across the globe 
suggests that renal diseases are highly prevalent in all 
parts of the world with pattern clearly showing 
increased incidence in the last decade.2,3 Treatment of 
renal diseases involve a multidisciplinary and 
multimodality approach ranging from dietary 
modifications to kidney transplant.4 

Various metabolic pathways get affected in 
chronic renal failure leading to multiple biochemical 
and haematological abnormalities.5Various diabetic 
and non-diabetic renal conditions may lead to 
proteinuria which if prolonged may lead to severe 
health related consequences. In addition to treatment 
of underlying cause, various treatment options have 

been tried to counter the proteinuria among patients 
suffering from renal diseases due to any cause.6 

Various studies have been done in past to look for 
various options for managing the patients with renal 
disease presenting with proteinuria. Praga et al. in 
2003 conducted a double-blind randomized trial with 
an intention to compare the efficacy of losartan and 
amlodipine for proteinuria found in non-diabetic 
renal disease. They concluded that Losartan was 
more effective as compared to amlodipine in 
decreasing the proteinuria in patients with non-
diabetic protein-uric renal diseases.7 Lee et al. in 
2011 studied the effect of losartan on proteinuria and 
urinary angiotensinogen excretion in non-diabetic 
renal disease patients. They revealed that after two 
years of treatment with Losartan, proteinuria in non-
diabetic renal disease patients decreased significantly 
as compared to age and gender matched controls. 
GFR also remained more stable in group having 
Losartan as compared to controls.8 An interesting 
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network meta-analysis was published by Ye et al. in 
2020 comparing the proteinuria management with 
different angiotensin-converting enzyme inhibitors or 
angiotensin receptor blockers for normotensive 
patients with chronic kidney disease. It was 
concluded that combination therapy of Olmesartan 
plus temocapril appeared to be the most efficacious 
option for reducing proteinuria in patients with CRF 
without evidence of hypertension. They suggested 
that treatment of proteinuria should be tailored 
according to each patient evaluating the risks and 
benefits for available options.9 

 Renal diseases are common in our part of 
the world and huge number of patients remain 
undiagnosed and hidden. Sometimes proteinuria is 
the accidental finding on routine investigations. 
Shams et al. published a study from Mardan looking 
for the effect of atorvastatin on proteinuria among 
patients of CKD and concluded that 40 mg of 
atorvastatin is effective and optimal dose for reducing 
proteinuria in CKD patients.10 Limited local data has 
been available regarding use of antihypertensive 
agents to control proteinuria among non-diabetic 
renal disease patients. We therefore planned this 
study with the aim to compare the efficacy of 
Losartan and Diltiazem in management of proteinuria 
in non-diabetic renal diseases at a tertiary care 
hospital of Pakistan. 

MATERIAL AND METHODS  
This quasi-experimental study was conducted at the 
department of nephrology in Pak Emirates Military 
Hospital Rawalpindi from November 2020 to March 
2021. Sample size was calculated by WHO Sample 
Size Calculator with population prevalence 
proportion of proteinuria as 8.6%.11 Non probabilities 
Consecutive sampling technique was used to gather 
the sample. All patients of non-diabetic kidney 
disease between the age of 18 and 65 were included 
in the study. Diagnosis of kidney disease was done as 
per National Kidney Foundation/Kidney Disease 
Outcome Quality Initiative (NKF/KDOQI) 2002.12 
Exclusion criteria were the patients who were 
diabetic or dependent on dialysis already or had few 
sessions of any kind of renal replacement therapy. 
Patients who were candidates for renal transplant 
were also not included in the study. Patients with any 
renal or extra renal malignancies or those who were 
not compliant to low protein diet were excluded as 
well. Pregnant females were also part of the 
exclusion criteria. Patients with evidence of any 
extra-renal cause of proteinuria were also excluded 
from the study. 
 Ethical review board committee of the hospital 
granted ethical approval for this study via letter number 
(A/28/EC/213/2020). Written informed consent was 

taken from all the potential participants of this study 
before the start of study after complete description of the 
study. Non-diabetic renal disease patients fulfilling the 
above-mentioned inclusion and exclusion criteria 
presenting at nephrology OPD were included in the 
study. Group I received losartan while group II received 
Diltiazem in standard dose for three months in addition 
to routine treatment of kidney disease and underlying 
illness. 24 hours urinary protein was carried out on all 
the study participants at baseline, before the start of 
medications and then after three months of treatment. 
Patients were classed into complete, partial and non-
responders to treatment on the basis of 24 hours urinary 
protein levels. Age, gender, duration of illness and type 
of antiproteinuric treatment was correlated with 
response to treatment among the study population. 
 Proteinuria at the start of study was defined as 
proteins in urine >3gm/day13 
Response was defined as:14 

Complete responders- proteins in urine <500 mg/day 
Partial responders- proteins in urine 500–3000 mg/day 
Non-responders- proteins in urine >3 gm/day 

Descriptive statistics were used in this study. 
Mean and standard deviation was calculated for age and 
duration of illness in patients in both the groups. 
Frequency and percentage were calculated for gender of 
the patients, types of non-diabetic renal diseases and 
response to treatment. Chi-square was applied to look 
for the relationship of age, gender, duration of illness 
and type of antiproteinuric treatment with response to 
antiproteinuric treatment. All statistical analysis was 
performed using Statistics Package for Social Sciences 
version 24.0 (SPSS-24.0). Differences between groups 
were considered significant if p-values were less than or 
equal to 0.05. 

RESULTS 

One hundred and twenty-two patients were finally 
recruited in the study from which data could be 
collected and analysed. Out of 122 patients, 80 
(65.6%) were male while 42 (34.4%) were female. 
Table-1 summarizes the general characteristics of 
study participants. Mean age of patients in group I 
was 34.944±7.75 years while mean age of patients in 
group II was 35.721±7.59 years. Table-2 shows the 
distribution of types of non-diabetic renal diseases 
seen in study participants. Membranous nephropathy 
20 (16.4%) was the commonest non-diabetic renal 
disease seen in our study participants.  

Thirty (24.5%) had complete remission after 
three months of treatment, 60 (49.2%) had partial 
response while 32 (26.3%) had no response to 
treatment. Chi-square test revealed that use of 
losartan had statistically significant relationship (p-
value<0.001) with good response among the study 
participants (Table-3). 
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Table-1: Characteristics of patients with chronic 
kidney disease included in the study (n=122) 

Parameters   
Age  
Mean Age in group I (years)   
Mean age in group II 

 
34.944±7.75 years 
35.721±7.59 years 

Type of treatment  
Group I (Losartan) 
Group II (Diltiaezm) 

 
68 (55.7%) 
54 (44.3%) 

Duration of illness  
Mean duration of disease in group I  
Mean duration of disease in group II 

 
3.1±4.125 years 
3.8±3.766 years 

Gender 
Male 
Female 

 
80 (65.6%) 
42 (34.4%) 

Overall response to treatment 
Complete responders  
Partial responders 
Non-responders 

 
30 (24.5%) 
60 (49.2%) 
32 (26.3%) 

Table-2: Types of non-diabetic renal diseases 
found in study participants (n=122) 

Disease Frequency (%) 
Membranous nephropathy   20 (16.4) 
Focal segmental glomerulo-sclerosis 18 (14.7) 
Hypertensive nephro-sclerosis  14 (11.5) 
Lupus nephritis 13 (10.6) 
Interstitial nephritis 17 (13.9) 
Minimal change disease 11 (9.1) 
Membranoproliferative 
Glomerulonephritis 

11 (9.1) 

Multiple Myeloma 10 (8.2) 
Rhabdomyolysis 05 (4.1) 
Amyloidosis 03 (2.4) 

 
Table-3: Relationship of type of antiproteinuric treatment and other variables with response to treatment 

Socio demographic factors Complete responders Partial responders Non -responders p-value 
Age  
50 year or less 
>50 

 
17 (56.7%) 
13 (43.3%) 

 
32 (53.3%) 
28 (46.7%) 

 
19 (59.4%) 
13 (40.6%) 

 
0.851 

Gender 
Male 
female 

 
20 (66.7%) 
10 (33.3%) 

 
41 (68.3%) 
19 (31.7%) 

 
19 (59.4%) 
13 (40.6%) 

 
0.687 

Duration of Illness  
< 2 years 
>2 years 

 
16 (53.3%) 
14 (46.7%) 

 
43 (71.7%) 
17 (28.3%) 

 
20 (62.5%) 
12 (37.5%) 

 
0.221 

Type of treatment 
Losartan 
Diltiazem 

 
23 (76.7%) 
07 (23.3%) 

 
38 (63.3%) 
22 (26.7%) 

 
7 (21.9%) 

25 (78.1%) 

 
<0.001 

 
DISCUSSION 

Multiple options have been tried to counter the 
proteinuria secondary to renal diseases and still 
clinicians and researchers are trying to find the best 
option for this purpose. Disease burden is not less 
regarding non diabetic renal ailments and it’s like an 
iceberg with minimum patients getting the right 
management. Liu et al.15 published an interesting 
meta-analysis in 2017 and included eleven 
randomized controlled trials with over 700 patients to 
investigate the efficacy and safety of pentoxifylline 
plus angiotensin-converting enzyme inhibitors 
/angiotensin receptor blockers for proteinuria and 
kidney function in patients with CKD. It was 
concluded that combination of these medications had 
reno-protective effect and vital role in managing 
proteinuria among the patients suffering from renal 
diseases. We compared angiotensin receptor blocker 
with calcium channel blocker and concluded that 
angiotensin receptor blocker is a better option to 
manage proteinuria among patients with non-diabetic 
renal diseases.  

A similar paper was published by Tan et 
al.16 in 2015 with objective to assess the efficacy and 
safety of combining pentoxifylline with angiotensin-
converting enzyme inhibitor or angiotensin II 
receptor blocker in diabetic nephropathy. They 
concluded that Pentoxifyllin had a significant role in 
reducing proteinuria among patients with diabetic 

nephropathy regardless of hypertensive and 
glycaemic control. Our target population was 
different from that of Tan et al. and we included only 
non-diabetic patients but our findings were similar 
and losartan was found having good antiproteinuric 
properties.  

Steuber et al.17 in 2019 studied the role of 
non-dihydropyridine Calcium Channel Blockers for 
the treatment of Proteinuria among patients suffering 
from renal diseases. They evaluated non-
dihydropyridine Calcium Channel Blockers alone or 
in combination with angiotensin-converting enzyme 
inhibitors or angiotensin receptor blockers and 
concluded that calcium channel blockers significantly 
reduced proteinuria among these patients. Our results 
were slightly different in this regard and calcium 
channel blocker was found inferior to Losartan in 
reducing proteinuria among our study participants.  

A double-blind trial was conducted by 
Janssen et al. to compare the effects of amlodipine 
and lisinopril on proteinuria in nondiabetic renal 
failure.18 They revealed that ACE-inhibitor lisinopril 
resulted in a decrease in proteinuria significantly and 
more than amlodipine. Our choice of medications 
was slightly different as compared to Janssen et al. 
but results were similar in the context that calcium 
channel blocker emerged as inferior option to reduce 
proteinuria as compared to Losartan.  
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There were few limitations in our study. Patients 
were followed up for three months only therefore 
long-term effect of these agents on proteinuria could 
not be determined. Sample size was also small and 
patients were recruited from nephrology unit of one 
hospital only which limits the generalization of our 
results. 

CONCLUSION  

Membranous nephropathy leading to proteinuria was 
the commonest non-diabetic renal disease 
encountered in our setup. Around 2/3rd of our patients 
showed either complete or partial response to 
treatment and Losartan was superior to Diltiazem in 
achieving response in our study participants.  
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