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ABSTRACT: Introduction: Chronic viral hepatitis represent major health problems worldwide, with an evolution that
is sometimes marked by a series of extrahepatic manifestations. Among these, kidney disease may occur, either as
glomerulonephritis, and/or renal dysfunction. Material and methods: The purpose of this study was to achieve a
complete assessment of the liver and kidney function in a series of patients diagnosed with chronic viral hepatitis, in
order to identify a possible kidney disease in this context. 104 patients with chronic viral hepatitis B and C, aged
between 25 and 80, were included in the study. These patients were assessed by a series of tests that allowed us to
perform a complete evaluation of both liver and kidney function: liver cytolysis enzymes, serum bilirubin, markers of
cholestasis, markers of viral infection, urinalysis, albuminuria, electrophoresis of urinary proteins, urea, creatinine,
and abdominal ultrasound. Results: Glomerular injury was a rare finding in patients with chronic hepatitis. Patients
with chronic hepatitis B had glomerular disease in 5,88 % of cases, while 10 % of the patients with hepatitis C
presented this type of renal disease. Acute kidney injury was not identified in our patient group. None of the patients
in the hepatitis B study group presented chronic kidney disease. CKD was present in two patients with chronic
hepatitis C that had no other associated conditions.
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Introduction

Chronic viral hepatitis represent major
health problems worldwide, and this fact is due
to a number of reasons. Among these, the
incidence of chronic viral hepatitis is one of the
most important, given the fact that it reaches
concerning numbers, which go as high as 350
million patients chronically infected with
hepatitis B virus, and probably another 200
million with hepatitis C virus. The concern
regarding chronic viral hepatitis is strongly
related to the evolution of the disease, which can
lead to liver cirrhosis and hepatocellular
carcinoma, conditions that are associated with
poor prognosis. Yet, there are other serious
extrahepatic complications that may occur in the
evolution of  chronic  viral  hepatitis,
complications that can be responsible for an
unfavorable evolution [1,2]. Among these, no
exception is made by the renal manifestations
that may occur. Numerous authors have
described the association between viral hepatitis
and renal disease, although the causality
relationship is often very difficult to prove.
Moreover, pathogenic mechanisms have not
been completely uncovered, making it
sometimes difficult to approach these patients.
Kidney involvement in the context of chronic

viral hepatitis may take different forms,
depending on the type of the hepatitis virus and
many other factors, such as age, gender and
ethnicity [3]. The most common type of renal
involvement is represented by glomerular
disease [4,5], with a series of particularities
depending on the type of the hepatitis virus. In
chronic hepatitis B infection, the
glomerulopathies that may occur are represented
by membranous glomerulonephritis, which is the
most frequent [6,7], membranoproliferative
glomerulonephritis [8], IgA nephropathy [9] and
other rare types, for instance glomerulosclerosis
and polyarteritis nodosa [10,11,18]. Regarding
chronic viral hepatitis C, the most frequent type
of glomerular disease is represented by
membranoproliferative glomerulonephritis
[12,13,14], sometimes  associated  with
cryoglobulinemia [15]. The evolution of chronic
viral hepatitis can also be marked by the
occurrence of renal dysfunction, especially
chronic kidney disease. Acute kidney injury is
exceptionally rare, with few cases described in
literature, and it appears as a consequence of
glomerulonephritis [5,7]. Chronic kidney disease
is most often the consequence of the progression
of different glomerular diseases that may
complicate viral hepatitis [11,16,17].
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Material And Methods

The main purpose of this study was to
perform a complete clinical and biological
evaluation of a representative group of patients
diagnosed with chronic viral hepatitis B or C,
from two different perspectives: first, the liver
disease and second, the kidney function. The
main goals of the study were represented by: the
initial identification, through specific
investigations, of kidney disease that may have
occurred in the evolution of chronic viral
hepatitis; identifying the type and particularities
of the renal disease that occurred in this context,
regarding the etiology of the viral hepatitis;
assessing the type and stage of renal dysfunction
in those cases where it was present.

We conducted a prospective study on 104
patients that were diagnosed with chronic
hepatitis B and C, which were hospitalized in
the Clinical Emergency Hospital of Craiova,
Romania. The patients were assessed using all
clinical, biological and imagistic methods
available in this facility. Thus, in each patient,
we evaluated the presence or absence of hepatic
cytolysis, levels of serum bilirubin, the presence
or absence of markers of cholestasis, markers of
viral infection and performed abdominal
ultrasound, in order to obtain a complete
assessment of the liver disease. Kidney disease,
which was demonstrated in a number of cases,
was diagnosed using a series of tests, including
urine tests such as Addis-Hamburger test,
albuminuria, albuminuria/urinary  creatinine

ratio, electrophoresis of urinary proteins, urea
and creatinine. In those cases where signs of
Kidney disease were found, we determined the
glomerular filtration rate, in order to identify and
assess an eventual renal dysfunction. After we
evaluated the entire group of patients, we
proceeded to analyzing the cases in relation to a
series of characteristics, which will be displayed
in detail. The study was approved by the Ethics
Committee of the University of Medicine and
Pharmacy of Craiova, Romania, with each
participant having signed an informed consent
and was conducted in compliance with the
Declaration of Helsinki.

Statistical analysis was performed using
Microsoft Excel and IBM SPSS Statistics 20.0
for processing the data.

Descriptive analysis of the study group was
performed with Excel, using Pivot Tables,
Functions-Statistical, Charts and Data Analysis
module, while complex statistical tests (Z test
for proportions, Chi Square test) were performed
using SPSS.

Results And Discussions

Our study was conducted on a total of 104
patients, from which 36 patients, representing
34,6%, were males, while 68 patients,
representing 65,4%, were females. These
differences proved to be statistically significant
(Z test for proportions < 0.001 HS), taking into
consideration that in our region females
represent 51.36 % from general population,
according to 2011 population census.
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Fig.1. Chronic hepatitis B and comorbidities
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The majority of the patients included in this
study were diagnosed with chronic hepatitis C —
70 patients, accounting for 67,3% of the study
group, while chronic hepatitis B infection was
present in 34 patients (32,69%).

We made correlations between different
types of chronic viral hepatitis and several
clinical parameters and associated conditions.
The main correlations were made between
chronic viral hepatitis and presence or absence
of cholestasis, hypersplenism, as well as arterial
hypertension and type Il diabetes mellitus.

Hepatitis B study group

Regarding chronic hepatitis B infection, the
main associations are shown in Fig.1l.In the
hepatitis B group, an important percentage of
patients (47%) had no associated condition. The
most frequent comorbidity was represented by
arterial hypertension, which was present in 23,5
% of the patients. While type Il diabetes mellitus
alone was found in 2 patients, only one patient
presented both arterial hypertension and diabetes

mellitus. Cholestasis alone was found in 2
patients, as well as hypersplenism, representing
each 5,8 % of the hepatitis B group. Cholestasis
and hypersplenism together were present in 3
cases, accounting for 8,8 % of the patients in
this group. Glomerular disease was very rare
among hepatitis B patients. Only two patients
(5,88 %) from the total of 34 diagnosed with
hepatitis B presented glomerular injury and none
of these patients associated any other condition
that might have been responsible for glomerular
injury, except hepatitis B. Acute kidney injury,
as well as chronic kidney disease, was not
identified in these patients.

In this group, none of the patients that
presented  glomerular  injury  associated
cholestatic forms or the presence of
hypersplenism.

Hepatitis C study group

In patients with chronic hepatitis C, the same
correlations were made and these are displayed
in figure 2 and explained beneath.
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Fig.2. Chronic hepatitis C and comorbidities

In contrast to the hepatitis B study group,
where an important number of patients did not
present any comorbidity, the majority of the
patients with chronic hepatitis C had associated
conditions. Thus, only 19 patients out of 70 did
not present any other comorbidity. Similar to the
hepatitis B study group, the most frequent
association that was found was between arterial
hypertension and chronic hepatitis C, which
occurred in 22 patients, accounting for 31,4 % of
this group. Type Il diabetes mellitus alone was

rather uncommon, occurring in 2 patients. The
association between arterial hypertension and
diabetes mellitus was found in 11,4% of patients
in the hepatitis C group. The frequency of
glomerular disease was higher in patients with
hepatitis C than in those with hepatitis B. Thus,
7 patients of this group (10 %) were diagnosed
with glomerular injury. It is important to
mention that, among these patients, two of them
presented associated conditions that might be
responsible for the damage of the renal
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glomeruli — one patient had arterial hypertension
and the other was diagnosed with diabetes
mellitus. In conclusion, 5 patients, representing
7,1 %, had glomerular injury in the context of
chronic hepatitis C, without other comorbidities
that could have been responsible. Similar to the
hepatitis B group, acute kidney injury was not
diagnosed in any patient. Things were different
regarding chronic Kkidney disease. In the
hepatitis C study group, CKD was found in 4
patients, from which two had diabetes mellitus

that had evolved for over 15 years. Only two
patients with glomerulopathies without other
associated conditions presented chronic kidney
disease. One of these patients was assigned to
stage 1ll CKD (eGFR=34 ml/min/1.73 m?),
while the other was considered to be stage IV
(eGFR=21 ml/min/1.73 m?).

Renal disease, either glomerular injury, or
kidney dysfunction, did not occur in patients
with cholestasis or hypersplenism.
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Fig.3. Comparison of frequency of associated conditions in chronic viral hepatitis B and C

Despite  percentage differences noticed
between the different types of morbid
associations of chronic hepatitis B and C, the
result of the Chi square test was above the
maximum accepted limit, which would indicate
statistic significance (p=0.218>0.05). This can
be explained by the reduced number of cases
from each of the comorbidity categories.

Conclusions

The occurrence of kidney disease in patients
with chronic viral hepatitis is not a common
finding. Our study revealed that, in patients with
chronic hepatitis B, the occurrence of

glomerular injury was rather uncommon,
affecting only two patients out of 34, which
accounted for 5,88 % of this group. These
patients were not diagnosed with other
comorbidity that could be responsible for
glomerular injury, and presented non-nephrotic
proteinuria, with preservation of renal function.
In the hepatitis C study group, glomerular
disease was found in 7 patients, accounting for
10 % of the total. Among these, only 5 patients
(7,1 %) did not present other comorbidities that
could induce glomerular injury, such as arterial
hypertension or type Il diabetes mellitus, fact
that allowed us to conclude that, in these cases,
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glomerular disease was a consequence of
chronic viral hepatitis C. Two of these 5 patients
presented selective nephrotic proteinuria, with a
clinical picture of nephrotic syndrome. The
presence of nephrotic syndrome is highly

suggestive for membranoproliferative
glomerulonephritis and this type of glomerular
injury is mentioned as the most frequent
glomerulopathy in the evolution of chronic viral
hepatitis C.

Glomerular injury  ®Yes
1 l

Hepatitis B

Hepatitis C

63

./'

0% 20% 40%

60% 80% 100%

Fig. 4. Comparison of the frequency of glomerular injury in patients with chronic viral hepatitis

For the patients with chronic hepatitis B and
C with glomerular injury, the Chi square
equation was calculated (p Chi
square=0.385>0.05).

Glomerular injury, responsible or not for
renal dysfunction, which occurs in the evolution
of chronic viral hepatitis, even if not a common
finding, represents an important factor of
prognosis, requiring a particular management of
both liver and kidney disease.

Acute kidney injury was not present at all in
the patients that we evaluated, while chronic
kidney disease was found in four patients with
hepatitis C and no patient with hepatitis B. Two
patients with hepatitis C and glomerular injury
presented CKD alone, without other comorbidity
that could lead to renal dysfunction. One of
these patients was assigned to stage Ill CKD,
while the other was considered to be stage IV.
The other two cases with CKD occurred in
patients with chronic viral hepatitis C that
associated type Il diabetes mellitus.

None of the patients that were included in
this study presented an association between any
type of kidney disease (glomerulonephritis or
kidney dysfunction) and cholestasis and
hypersplenism.  In  conclusion, our study
revealed no pathogenic relationship between
these complications of the liver disease and
renal disease that appeared in chronic viral
hepatitis.
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