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Abstract
Introduction: Nephropathies, as one of the multiple 
extrahepatic features of Hepatitis E virus (HEV) 
infection, can occur in clinically improved HEV hepatitis 
patients which in majority of the cases remain clinically 
silent for a long period. By the time these are reported, 
patients have already developed renal insufficiency which 
may even lead to renal replacement therapy. Proteinuria, 
a simple test in practice, can be a useful tool for early 
detection of the underlying renal impairment. 
Objective: The aim of this study was to detect the presence 
of proteinuria and to evaluate the degree of proteinuria in 
HEV- hepatitis patients during post-icteric state. 
Materials and Methods: This cross sectional study was 
conducted on 50 diagnosed patients of clinically improved 
HEV-hepatitis at the Department of Biochemistry, 
Bangabandhu Sheikh Mujib Medical University 
(BSMMU) with active cooperation of the Department of 
Hepatology, BSMMU, between July 2006 and June 2007. 
Cases were chosen carefully, to exclude the acute state of 
illness and the patients of HEV were selected during their 
third or fourth follow-up, in their post-icteric phase. The 
study subjects were grouped according to equal age 
ranges in group-I (18-26 year) and group-II (27-35 year). 
Depending on the level of spot urinary protein (mg/dl) the 
subjects were also categorized as having trace, mild and 
moderate proteinuria. 
Results: The mean age of HEV infected subjects was 
24.72±2.59 years. The mean spot urinary protein in age 
group-II patients was raised compared to age group-I and 
the difference was highly significant (p<0.001). Moreover, 
there was no significant difference (p>0.05) of spot 
urinary protein of male and female. Majority of HEV 
patients (42%) presented with mild proteinuria and 
mostly (53.3%) was of age group-I. 
Conclusion: Spot urinary protein concentration should be 
checked in every HEV- hepatitis patient to detect the 
presence and level of proteinuria.
Keywords: Proteinuria, Hepatitis E virus (HEV), 
nephropathy

Introduction
Hepatitis E virus (HEV) is one of the common causes of 
non-A, non-B hepatitis (NANBH) identified in 
developing countries like Bangladesh1-3. HEV usually 
causes self-limited acute viral hepatitis in adults aged 
between 15-40 years, but fatal outcome is observed in up 
to 20% of cases in pregnant women3. Though important 
advances have been made in prevention of viral hepatitis, 
no effective vaccine is available against HEV4,5. HEV 
infection is associated with a wide range of extrahepatic 
features, including renal disease. Such HEV patients may 
present with proteinuria in their post-icteric phase which 
can be detected during their third or fourth follow-up. 
Hepatitis itself can cause proteinuria which usually 
subsides within the first week of jaundice6,7. Thus HEV 
infection, though self limiting, patients should be seen 3-
4 weeks after discharge, and if necessary at monthly 
intervals for next 3 months8,9. A simple test for 
monitoring proteinuria is in practice and can be a useful 
tool for early detection of the underlying renal 
impairment to halt further disease progression and for 
effective interventions.

Proteinuria, an increased urinary excretion of protein, in 
people with a normal glomerular filtration rate (GFR), is 
associated with an increase in adverse clinical outcomes, 
even when excretion of protein is as low as 7 mg/day10. 
The method most commonly used to measure urinary 
protein relies on 24-hour urine collection, which is the 
gold standard but is time consuming, cumbersome, and 
often inaccurate and imprecise. An alternative approach, 
avoiding timed urine collection is the measurement of 
the protein and creatinine ratio in single random urine 
specimen11. But the ratio is influenced by urinary 
creatinine excretion, which can vary considerably among 
individuals12. Hence a spot urine examination for protein 
would be more acceptable and less time consuming13. A 
number of studies done in different countries have 
related proteinuria in HEV infections with impending 
renal impairment. This study was undertaken to detect 
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Group Spot urinary 
protein [mg/dl] 

 

t value p value 

I  (n = 35) 17.73 ± 05.675 
II  (n = 15) 30.66 ± 15.140 

3.195 < 0.001 

All cases (n=50) 26.78 ± 14.285   

Group Sex Spot urinary 
protein (mg/dl) 

t-value p-value 

Male (n =17) 16.67  ± 5.22 I 

Female (n =18) 19.33  ± 6.439 

0.305 >0.05 

Male (n = 09) 31.47 ± 13.034 II 
Female (n =06) 29.89 ± 17.242 

0.885 >0.05 

Male (n =26) 26.35± 13.001 All 
Cases  Female (n =24) 27.25± 15.829 

0.221 >0.05 

the presence of proteinuria and also to evaluate the 
degree of proteinuria in HEV- hepatitis patients.

Materials and Methods
This study was conducted at the Department of 
Biochemistry, Bangabandhu Sheikh Mujib Medical 
University (BSMMU), Dhaka, with active cooperation of 
the Department of Hepatology, BSMMU, between July 
2006 and June 2007. A total of 50 diagnosed cases of 
HEV hepatitis patients were selected purposively on the 
basis of history, physical examination and laboratory 
findings. The non smoker and non alcoholic subjects 
with positive anti-HEV antibody were included in this 
study. Cases were chosen carefully, to exclude the acute 
state of illness. Patients of HEV were selected during 
their third or fourth follow-up, in their post-icteric phase. 
After taking informed written and verbal consent from 
the study subjects they were duly instructed and advised 
for sample collection. The random spot urine specimens 
were collected along with 5 ml of blood to conduct all 
the relevant tests. The specimens were stored 
appropriately until analyzed. HEV hepatitis patients with 
raised fasting plasma glucose (for diabetes), total 
bilirubin (acute hepatitis), alanine aminotransferase (for 
acute state of illness), triglyceride, total cholesterol (for 
dyslipidaemia, acute glomerulonephritis, nephritic 
syndrome), serum creatinine and decreased creatinine 
clearance (for pre-existing renal impairment) and with 
raised blood pressure (for hypertension) were excluded. 

The study subjects were grouped in group-I (18-26 year) 
and group-II (27-35 year). They were also categorized 
according to the level of spot urinary protein (mg/dl). 
The spot urinary protein was measured by Pyrogallol red 
molybdate method14. The spot urinary protein <10 mg/dl 
was defined as trace or normal, 11-30 mg/dl as mild 
proteinuria, 31-100 mg/dl as moderate and > 101 mg/dl 
as heavy proteinuria15. 

All the collected raw data were organized into statistical 
format by using SPSS 12.0 for windows software. All the 
continuous data were expressed as mean ± SD and 
categorical data in percentage (%) and frequency (f). 
Unpaired 't' test was done to see the significance between 
the groups. For all statistical analyses 'p' values < 0.05 
were considered as significant.

Results
Total 50 patients of HEV induced viral hepatitis were 
selected as subjects for the evaluation of degree of 
proteinuria. The mean ± SD of age of HEV infected 
subjects was 24.72±2.59 years and the range was 
between 18-35 years. Of the selected subjects 35 were in 
group I and 15 were in group II. There was highly 
significant difference (p<0.01) of spot urinary protein 
between the age groups of HEV hepatitis (Table-I). 

Table-I: Comparison of spot urinary protein in different 
age groups of the HEV study subjects

Out of 50 study subjects 26 (52%) were male and 24 
(48%) were females. According to the age groups, the 
age group-I include 17 (48.6%) males and 18 (51.4%) 
females, age group-II with 09 (60%) males and 06 (40%) 
females. Various results and analysis are shown in 
following tables: 

Table-II: Comparison of spot urinary protein of male 
and female in different age groups

Table-III: Frequency distribution of degree of spot 
urinary protein in different age groups of HEV- study 
subjects

Table-IV: Frequency distribution of degree of spot 
urinary protein in male and female of HEV- study 
subjects

Discussion 
In this study, the mean proteinuria in middle age group 
(27 to 35 years) was significantly higher (p<0.001) than 
the early age group (18 to 26 year) of HEV study 
subjects. Similar findings were reported by a number 
studies16-18, whereas, this observation was inconsistent 

Proteinuria  
[mg/dl] 

Group-I 
f (%) 

Group-II 
f (%) 

Total 
f (%) 

Trace (<10)  01 (2.85) 02 (13.3) 03 (06) 

Mild (11-30) 13 (37.14) 08 (53.3) 21 (42) 

Moderate (31-100) 21 (60.01) 05 (33.3) 26 (52) 
Total 35 15 50 

Proteinuria 
[ mg/dl] 

Male 
f (%) 

Female 
f (%) 

Total 
f (%) 

Trace (<10)  02(66.60%) 01(33.30%) 03(100%) 
Mild (11-30) 08 (38.09%) 13 (61.90%) 21(100%) 
Moderate (31-100) 16 (61.53%) 10 (38.46%) 26(100%) 
Total 26 24 50 
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with Hamid et al, who demonstrated the association of 
HEV-related renal disorders with higher degree of 
proteinuria among young adults19. This difference may 
be explained as the unequal number of patients in 
different age groups and the smaller sample size of this 
study.
 
In this study, the male to female ratio was almost equal 
(1.08:1). The Mean spot urinary protein in male and 
female showed no significant difference (p>0.05) in any 
age group. However, younger male patients showed 
higher (31.47±13.034 mg/dl) mean spot urinary protein. 
Majority (52%) of HEV patients had moderate 
proteinuria and 42% presented with mild proteinuria. 
These findings were not consistent with some studies 
where mild proteinuria was reported in majority of the 
cases16,19,20, but was consistent with the finding of 
Verschuuren et al21. 

The prevalence of proteinuria in HEV patients was 94%, 
with majority (52%) of moderate and 42% of mild 
proteinuria. Here, majority of the younger male cases 
(57.69%) demonstrated moderate proteinuria and where 
maximum younger females (52.38%) showed mild 
proteinuria, though the male to female ratio in different 
degree of proteinuria was very close. Epidemiological 
studies have shown that in some individuals [particularly 
children] HEV infection leads to the development of 
nephritic syndrome with strong male predominance 
which is also reflected in this study but it's not supported 
by Irshad M22.  Present study revealed that trace 
proteinuria was mostly associated with elderly male 
HEV subjects in age group II (66.6%) followed by mild 
proteinuria (28.57%). But such observations may vary 
between continents and regions due to the marked 
differences in the epidemiology of HEV infection4. Such 
inconsistency of this study probably can be minimized 
by larger sample size. 

Therefore, it is observed in this study that the difference 
of spot urinary protein among the different age groups of 
HEV patients was highly significant (p<0.001). The 
elderly age group had higher rate and degree of 
proteinuria than the early age groups. The male hepatitis 
patients showed higher spot urinary protein in 
comparison to the female though it is statistically 
insignificant.

Conclusion
The spot urinary protein concentration should be 
checked in every HEV hepatitis patient, especially in 
elderly males, to detect the presence and level of 
proteinuria. Patients of HEV should be monitored for 
proteinuria even after recovery for early detection and 
intervention. 
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