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INTRODUCTION

Renal damage, which may occur in a series of diseases, plays an important part because
of its potential evolution to renal dysfunction. Once established, regardless of its form, renal
dysfunction is responsible for important therapeutic and prognostic implications that may lead to
changes in the clinical and evolutive status of the initial disease. Chronic liver disease, which
comprises mainly chronic viral hepatitis and liver cirrhosis, is included in the cathegory of those
diseases in the evolution of which renal impairment may occur. A number of research studies
emphasize the fact that in this context, renal damage can lead to acute or chronic renal
dysfunction. Based on these theoretical premises, the main objective of the present research
study was to identify the type and the particularities of the renal disease and renal dysfunction
that may complicate the evolution of chronic liver diseases.

Key words: chronic liver disease, renal damage, nepritic syndrome, nephrotic syndrome,
glomerulonephritis, acute kidney injury, acute tubular necrosis, hepatorenal syndrome, chronic
kidney disease.
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PRIOR KNOWLEDGE
I. PATHOPHYSIOLOGY OF THE MAIN CHANGES OF RENAL FUNCTION IN
LIVER DISEASES
The liver disease spectrum comprises a series of entities that may be complicated in their
evolution by the development of renal disease. This fact is especially true in chronic hepatitis and
liver cirrhosis, conditions in which renal impairment may take different forms.
I.1. Impairment of renal sodium excretion
Impairment of renal sodium excretion is a pathophysiological dysfunction that occurs
mainly in liver cirrhosis, especially in those complicated with severe liver failure, as it happens
in atrophic liver cirrhosis. In this context, the retention of sodium chloride increases and the
excreted urine basically lacks sodium(1). Sodium retention is followed by extracellular fluid
volume expansion.
I.2. Renal water retention in liver cirrhosis
In cirrhotic patients, renal water retention is followed by the decrease of diuresis,
although the exact pathophysiological mechanisms of this process are not fully understood. It is
considered that a series of factors contribute to this. They are involved in water retention that
occurs mainly in decompensated liver cirrhosis, especially with portal hypertension (1,2,3).
I.3. Impairment of the renal mechanism of urine acidification
In liver cirrhosis, particularly in those of autoimmune and cryptogenic etiology, but also
in some cases of chronic hepatitis, renal acidification impairment was identified in the form
of distal tubular acidosis(4), which can be complete or incomplete.
I.4. Acute kidney injury
Acute kidney injury occurs mainly in liver cirrhosis. It may take the form of prerenal acute
kidney injury, acute tubular necrosis or type 1 hepatorenal syndrome. It is important to state that
prerenal acute kidney injury occurs in the context of the circulatory dysfunction that complicates
liver cirrhosis.
I.5. Glomerulonephritis in viral hepatitis and liver cirrhosis
We summarized the relevant data regarding this subject in the following way:
- chronic hepatitis B may be complicated by immune-mediated glomerulonephritis and the most
representative
are
membranous
glomerulonephritis
and
membranoproliferative
glomerulonephritis. From a clinical standpoint, they can present with proteinuria, nephrotic
syndrome and even occurence of chronic kidney disease(8):
-chronic hepatitis C may also be complicated by glomerulonephritis which is immune mediated,
with a clinical expression that includes nephritic on nephrotic syndrome, chronic kidney disease
or rapidly progressing glomerulonephritis. The main types of glomerulonephritis that may occur
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in this context are membranoproliferative glomerulonephritis, membranous nephropathy, fibrilar
glomerulonephritis and amyloidosis(9);
-in liver cirrhosis, the occurence of glomerulonephritis may be the consequence of immunemediated processes although non-immune mechanisms are involved. The first circumstance
includes the formation of immune complexes containing IgA antibodies.

II. RENAL DISEASE IN CHRONIC LIVER DISEASE – ETIOLOGICAL
CIRCUMSTANCES
II.1. Kidney impairment in chronic hepatitis B
In chronic hepatitis B infection there is a large spectrum of extrahepatic manifestations
that may occur and renal disease plays an important part. In this context, the most frequent type
of renal disease is glomerulonephritis, particularly membranous glomerulonephritis,
membranoproliferative glomerulonephritis, mesangioproliferative glomerulonephritis, focal and
segmental glomerulonephritis, IgA nephropathy, cryoglobulinemia and poliarteritis
nodosa(10,11,12). Among these, membranous nephropathy and membranoproliferative
glomerulonephritis are the most frequent.
II.2. Renal disease in occult and manifest hepatitis C virus infection
Among the renal diseases that occur in chronic hepatitis C, membranoproliferative
glomerulonephritis, with or without cryoglobulinemia, is the most frequent(36), although
membranous nephropathy, focal and segmental glomerulosclerosis, IgA nephropathy and
interstitial nephritis may be present.
II.3. Particularities of renal impairment in liver cirrhosis
Renal disease, especially glomerular lesions, may occur in the evolution of liver cirrhosis
regardless of the etiology. The most frequent are IgA nephropathy, glomerulosclerosis, membranous
glomerulonephritis and membranoproliferative glomerulonephritis(62,63), with IgA nephropathy being
the most frequent. The underlying mechanisms involved in the appearance of these lesions are not
completely known although two main hypothesis are accepted: the immune and the non-immune
hypothesis.
II.4. Characteristics of renal disease in particular forms of liver cirrhosis
Wilson’s disease is characterised by renal function impairment in which the most
important pathophysiological changes are the reduction of the glomerular filtration rate and the
diminishing of renal plasmatic flow. In the evolution of this disease, impairment of the tubular
function was described, the most important being proximal contort tubule dysfunction(70), as a
probable consequence of the toxic effect of copper on tubular function.
Primary biliary cirrhosis may be complicated in its evolution by the occurence of
glomerulonephritis, renal tubular acidosis and urinay infection (74,75,76).
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III. RENAL DYSFUNCTION IN PATIENTS WITH CHRONIC LIVER DISEASE
In chronic hepatitis and liver cirrhosis, renal dysfunction may be acute or chronic, and may be
represented by either acute kidney injury or by chronic kidney disease.
III.1. Acute kidney injury in patients with chronic liver disease
Acute kidney injury poses different characteristics in relation to the type of the liver
disease. Acute kidney injury is an entity that is rarely described in chronic hepatitis. In chronic
hepatitis C, acute kidney injury is reported in a percentage that does not exceed 10 %, especially
in the context of mixed cryoglobulinemia and cryoglobulinemic glomerulonephritis. Other types
of glomerulonephritis usually evolve to chronic kidney disease(47,50,82). In chronic hepatitis B,
isolated cases of acute kidney injury were reported in patients with cryoglobulinemic
glomerulonephritis(11). In contrast to this, acute kidney injury is much more frequent in liver
cirrhosis where it has been comprehensively studied.
Type I hepatorenal syndrome is a particular form of acute kidney injury that frequently
complicates the evolution of advanced liver cirrhosis, with ascites and important portal
hypertension. It is characterized by the presence of a triggering event and a rapid decrease of
renal function, with a raise in serum creatinine over 2,5 mg/dl in an interval less than 2 weeks.
III.2. Chronic kidney disease in chronic liver disease
In chronic hepatitis and liver cirrhosis, chronic kidney disease is an event that occurs
relatively seldom, but can become a life-threatening situation.
In chronic hepatitis B, it occurs mainly in the context of membranous glomerulonephritis
in approximately half of the affected patients. Membranoproliferative glomerulonephritis may
also evolve towards chronic kidney disease and this event occurs even more frequent than in the
case of membranous nephropathy(11,122). IgA nephropathy that sometimes complicates the
evolution of chronic hepatitis B is another circumstance that can lead to chronic kidney
disease(122).
The relationship between chronic hepatitis C and chronic kidney disease is controversial.
The presence of a pathogenic relationship between the two entities is supported by the higher
prevalence of chronic kidney disease in patients with chronic hepatitis C(123,124,125).
In patients with liver cirrhosis, chronic kidney disease is an event that rarely occurs,
much more infrequent that acute kidney injury(129). In liver cirrhosis there are multiple causes of
chronic kidney disease and these are directly connected to the etiology of the liver disease. In
patients with liver cirhossis secondary to infections with hepatitis B or C virus, chronic kidney
disease may be the consequence of glomerulay injury that occurs in chronic viral hepatitis
preceeding liver cirrhosis.
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PERSONAL CONTRIBUTIONS
STUDY OF RENAL DYSFUNCTION IN LIVER CIRRHOSIS
In order to achieve the main goal of the research, represented by the identification of renal
damage and renal dysfunction in chronic liver disease, we conducted two clinical studies. The first
involved patients with liver cirrhosis while the second assessed patients with chronic hepatitis.
Structuring patients groups
Study no. 1– Renal dysfunction in patients with liver cirrhosis
 Group A – 348 patients with liver cirrhosis
 Subgroup A1 – alcoholic liver cirrhosis= 239 cases
 Subgroup A2 – viral liver cirrhosis = 80 cases:
 Hepatitis B virus cirrhosis = 23 cases;
 Hepatitis C virus cirrhosis – 57 cases.
 Subgroup A3 – liver cirrhosis of other etiologies– 29 cases.
Study no. 2 – Renal damage and renal dysfunction in chronic hepatitis
 Group B – 639 patients with chronic viral hepatitis
 Subgroup B1 – chronic hepatitis B= 239 cases;
 Subgroup B2 – chronic hepatitis C= 410 cases.
 Group C – 121 patients with chronic alcoholic hepatitis.
IV. STUDY OF RENAL DYSFUNCTION IN LIVER CIRRHOSIS
IV.1. Importance, objectives and aim of the research
Nowadays, it is known that the most frequent type of renal damage in liver cirrhosis is
glomerular injury. Over 50 % of the patients with liver cirrhosis may develop glomerular lesions
in the evolution of the disease.
It is important to mention that glomerular injury that may occur in liver cirrhosis leads in
some cases to chronic kidney disease (CKD), which is usually mild.
In some circumstances, acute renal dysfunction may occur in these patients and is defined
as acute kidney injury (AKI).
The objectives of the present study were to identify the presence of the renal dysfunction
in the cirrhotic patient and to establish its type, and also to uncover the triggering factors that are
responsible for this impairment of the renal function.
The aim of the research was to demonstrate that liver cirrhosis, in a moment in its
evolution, can evolve to a stage in which liver damage is not singular and renal damage that
occurs in this context is of maximal importance due to the fact that it worsens the prognosis of
these patients.
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IV.2. Material and methods
In order to reach our objectives, we conducted a prospective research on a representative
group of patients with liver cirrhosis (348 cases). The study was conducted over a period of 16
months (January 2014-April 2015) and it involved patients from the Clinical Emergency
Hospital of Craiova.
The selection of the patients was realised in accord to a series of inclusion criteria:
- patients with liver cirrhosis, regardless of the anatomo-clinical and evolutive stage of the
disease;
- patients with liver cirrhosis in which etiology was identified through a series of paraclinical test;
- patients with liver cirrhosis with complete biological and imagistical assessment;
- patients with liver cirrhosis without other comorbities responsible for renal dysfunction or
without renal disease prior to liver cirrhosis.
IV.3. Statistical analysis of the data
Statistical analysis of the data regarding the research was performed using Microsoft Excel
2010, together with the software extension XLSTAT 2014 for MS Excel (Addinsoft SARL, Paris,
Franţa) and IBM SPSS Statistics 20 programme (IBM Corporation, Armonk, NY, USA).
IV.4. Case analysis in relation to a series of basic characteristics
We took into account the following parameters:
 incidence of liver cirrhosis regarding the gender of the patients;
 distribution of the cases related to the age of the patients;
 incindence of liver cirrhosis regarding the place of origin of the patients;
 incindence of liver cirrhosis regarding its etiology
Subsequently, we identified the incidence of those cases with and without renal damage and
renal dysfunction, specifying its type (acute or chronic).
IV.5. Renal damage and renal dysfunction in liver cirrhosis
Acute kidney injury
Prerenal acute kidney injury occurs in cirrhotic patients due to a preexistent cardiovascular
dysfunction that damages the kidneys before the occurence of the causal factors of AKI.
Acute kidney injury was identified according to the current accepted diagnosis criteria
(RIFLE criteria). This type of renal dysfunction was found in 24 of 348 patients with liver
cirrhosis and represented 6.80 % of all cases.
We procedeed to identify the factors responsible for the occurence of this type of renal
dysfunction.
We were able to find out that in cirrhotic patients, perenal acute kidney injury was
triggered by a series of factors. Among these, the most frequent were diarrhea (15 cases) and
excessive diuretic therapy (6 cases). Other factors, such as upper gastrointestinal bleeding and
large-volume paracentesis were identified in a reduced number of cases (3 patients). Overall,
dehydration caused by diarrhea or excessive diuretic use was the most frequent cause of AKI and
it was proven to be statistically significant (p<0,01)
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Hepatorenal syndrome
A number of 43 patients (12.3%) form the total of 348 cases with liver cirrhosis presented a form
or another of hepatorenal syndrome.
Spectrum and incidence of triggering factors of HRS:
- spontaneous bacterial peritonitis (SBP): 16 cases (47%);
- upper gastrointestinal bleeding: 6 cases (17,6%);
- excessive diuretic therapy: 4 cases (11,76%);
- large volume paracentesis: 4 cases (11,7%);
- ascending urinary infections: 2 cases (5,88%);
- hepatocellular carcinoma: 2 cases (5,88%).
Chronic kidney disease in liver cirrhosis
Incidence and clinical particularities of CKD in liver cirrhosis
Identifying glomerular injury, frequently expressed through the presence of nephritic
syndrome, was the first step in the determination of the presence of renal damage in cirrhotic
patients. Subsequently, the assessment of this group of patients had the objective of identifying
the existence of chronic kidney disease. 42 patients with liver cirrhosis were found to have
nephritic or nephrotic syndrome. Using the KDIGO criteria for CKD staging, from de 42 patients
with glomerular injury 15 were found to have chronic kidney disease. These cases represent 4.31
% of the total number of cases (348 patients) and 35.71 % of the cases with nephritic and
nephrotic syndrome.
Incidence of CKD regarding the etiology of liver cirrhosis
From the 15 cases with chronic kidney disease, 11 patients were diagnosed with alcoholic
liver cirrhosis, 3 cases with hepatitis C virus cirrhosis and one case with hepatitis B virus
cirrhosis. The alcoholic etiology prevails over the other etiological forms of the disease (239
cases of alcoholic liver cirrhosis from the total of 348).
V. STUDY OF RENAL DAMAGE AND RENAL DYSFUNCTION IN CHRONIC
HEPATITIS
V.1. Importance, objectives and aim of the research
The importance of the study was represented by the diversity, the particularities and, in
some cases, by the severity of the different types of renal lesions that may be responsible for
renal dysfunction. In this context, the aim of the research was to identify the type of renal
damage and the type of renal dysfunction that may occur in the evolution of chronic viral and
alcoholic hepatitis.
Research objectives:
- initial identification, through specific investigations, of the renal damage that occured in the
evolution of chronic alcoholic hepatitis, chronic hepatitis B and C;
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- identifying the type and particularities of the renal damage in chronic alcoholic and viral
hepatitis regarding etiology;
- establishing the type and severity of renal dysfunction that occured in the context of renal
damage in chronic viral and alcoholic hepatitis.
V.2. Material and methos
While the study on patients with chronic viral hepatitis was retrospective, chronic alcoholic
hepatitis patients were analysed prospectively. Two groups of patients were established, one with
chronic viral hepatitis (639 cases) and one with chronic alcoholic hepatitis (121 cases.)
V.3. Study of renal impairment of chronic viral hepatitis
This study was conducted in a retrospective manner and included 639 patients diagnosed
with chronic viral hepatitis (239 cases with chronic hepatitis B and 410 cases with chronic
hepatitis C) that were admitted between 01.10.2014-30.09.2015 in the „Carol Davila” Clinical
Nephrology Hospital in Bucharest.
Inclusion criteria:
- patients with chronic viral hepatitis irrespective of the evolutive stage;
- patients with chronic viral hepatitis with known viral etiology after specific
investigations;
- patients with chronic viral hepatitis without other comorbidities that could be
responsible for renal damage or renal dysfunction;
- patients with chronic viral hepatitis without other renal diseases prior to the liver disease.
Characteristics of renal damage regarding the etiology of the chronic viral hepatitis
The first step was to identify the presence of glomerulay injury through the recognition of the
presence of nephritic and nephrotic syndrome and subsequently correlating these syndromes with the
etiology of the chronic viral hepatitis. Another important aspect was represented by correlating the
type of nephritic and nephrotic syndrome with the histopathological type of glomerulonephritis.
Among the 410 cases with chronic viral hepatitis C, 56 patients (13.65%) presented
glomerular injury demonstrated by the presence of the nephritic and nephrotic syndrome.
Nephritic syndrome was found in 42 cases (75 %) and nephrotic syndrome was identified in 14
patients (25 %) with chronic viral hepatitis C and glomerular injury.
Regarding chronic hepatitis B, from the total of 229 cases, 26 patients (11,35 % of the
total cases) had glomerular disease. We found that nephrotic syndrome was more frequent that
nephritic syndrome (18 cases with nephrotic versus 8 cases with nephritic syndrome).
Incidence and particularities of mixed cryoglobulinemia in chronic viral hepatitis
Mixed cryoglobulinemia, frequently associated with hepatitis C chronic infection, is often
responsible for renal damage that occurs in the evolution of this liver disease.
We ascertained that 31 (55.3 %) of the 56 cases with chronic hepatitis C associated
cryoglobulinemia while the other 25 (44.7 %) did not present this correlation. Thus, we determined that
the cases with chronic hepatitis C that associated mixed cryoglobulinemia prevailed and this was
statistically significat (p<0,05).
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Regarding chronic hepatitis B, we found out that 6 (23 %) out of 26 cases presented
cryoglobulinemia in their evolution.
Analyzing the results, a major difference can be noticed regarding this associatiom
between chronic hepatitis B and cryoglobulinemia ( 7,31 % cases from the total of 82 with
chronic hepatitis of viral etiology) and chronic hepatitis C infection and cryoglobulinemia (37,8
% out of the total).
Mixed cryoglobulinemia was present in 37 out of 82 cases with chronic viral hepatitis
(45,1 %) and this was statistically significant (p<0,05).
Pathological study of the renal damage in chronic viral hepatitis
Analyzing the results obtained after ending the pathological study of renal lesions in
chronic viral hepatitis, we concluded the following:
- the spectrum of the renal lesions that occured in chronic viral hepatitis is
comprehensive; nevertheless, it was almost exclusively confined to glomerular injury,
except rares cases of tubulointerstitial nephritis
- membranoproliferative glomerulonephritis and membranous nephropathy were the
most frequent type of glomerular lesions, with the mention that MPGN was
preponderently associated with chronic hepatitis C, while MN especially occurred in
chronic hepatitis B
- MPGN was most frequently expressed as nephritic syndrome while the main clinical
expression of MN was nephrotic syndrome
- other types of renal lesions (focal and segmental glomerulosclerosis, IgA
nephropathy) were present in the evolution of both chronic viral hepatitis B and C
while diabetic nephropathy was only found in hepatitis C infection; IgA nephropathy
was associated with both types of viral infections, although more frequent in chronic
hepatitis B.
V.4. Renal dysfunction in chronic viral hepatitis
Incidence and particularities of CKD in chronic viral hepatitis
In this group of patients, renal dysfunction was found only as chronic kidney disease. From
the total of 82 cases of chronic viral hepatitis that presented renal disease, 66 (80.48 %) were
diagnosed with chronic kidney disease in different stages of evolution. In relation to the total number
of patients (639 cases), those with CKD represented 10.32 %.
The incidence of CKD was identified for each etiology of the chronic viral hepatitis that
associated renal disease. In chronic hepatitis B, 19 from the 26 cases (73.07 %) were found to
have CKD while 47 out of 56 patients (83.92 %) with chronic hepatitis C had this type of renal
dysfunction.
The incidence of CKD was reported to the total number of cases with chronic hepatitis B and
C. Thus, chronic hepatitis B with CKD represented 8.29 % of the total patients with hepatitis B
chronic infection (229) while 11.46 % of those with chronic hepatitis C (410 patients) had chronic
kidney disease.
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The last step of this part of the research consisted in establishing the stage of the chronic
kidney disease that we had previously diagnosed.
V.5. Renal manifestations in chronic alcoholic hepatitis
The objectives of the research were to identify the renal manifestations, their
characteristics and incidence in patients with chronic alcoholic hepatitis, as well as to establish
the presence and type of an eventual renal dysfunction.
Material and methods
We conducted a prospective research on a group of patients with chronic alcoholic
hepatitis that included 121 cases. The study was made over a period of 9 months (JanuarySeptember 2014) in the IInd Internal Medicine Clinic of the Clinical Emergenc Hospital of
Craiova.
In this patient group, nephritic syndrome was diagnosed in 11 cases ( 9,09 %) while
nephrotic syndrome was found in 3 patients (2.47 %).
Analyzing the results, we found out that glomerular injury in patients with this type of
liver disease occured with relative low incidence. Renal dysfunction, consequence of the renal
damage that occurred in the evolution of chronic viral hepatitis, was also identified. Thus, from
the 14 cases that had glomerular injury, 3 patients had evolved to CKD, which represents
approximately 20 % of the cases with nephrotic and nephritic syndrome.
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CONCLUSIONS

















Renal damage is present in both chronic hepatitis and liver cirrhosis, with a series of
clinical and pathological particularities that are related to the etiology of the liver
disease; this damage is almost exclusively glomerular and is, in some cases, responsible
for renal dysfunction.
In liver cirrhosis, irrespective of its etiology (especially in those caused by chronic viral
hepatitis and alcohol), glomerular injury was present in approximately 12 % of the total
number of cases, with a higher incidence of the nephritic syndrome over the nephrotic
syndrome (85 % vs. 15 %).
Acute kidney injury was present in 6.89 % of the cirrhotic patients while type I
hepatorenal syndrome was found in about 10 % of these patients.
Chronic kidney disease in cirrhotic patients occurred as a consequence of glomerular injury
and was diagnosed in 4.34 % of the total number of cases; 9 patients were diagnosed with
type II hepatorenal syndrome. Overall, chronic kidney dysfunction was found in 24 cases
(6.25 % of the total number of patients).
Comparative analysis of the two major types of renal dysfunction that occurred in the
evolution of liver cirrhosis revealed the higher incidence of the acute type over the
chronic type of renal dysfunction (17 % vs. 6.25 %).
The overall analysis of the group of patients with chronic viral hepatitis (639 cases)
revealed that 12.8 % of the patients had glomerular injury demonstrated by the presence of
the nephritic of nephrotic syndromes. The magnitude of renal damage was similar in both
type of chronic viral hepatitis (13.65 % in HCV infection vs. 11.35 % in HBV infection);
myxed cryoglobulinemia, responsible for glomerular injury, was found in both chronic
hepatitis B and C, with a higher rate in HCV infection (37.8 % vs. 7.31 %).
Renal biopsy highlighted the fact that in chronic HBV infection membranous nephropathy
was the most frequent type of glomerulopathy while in chronic hepatitis C,
membranoproliferative glomerulonephritis was the most prevalent; in both types of
chronic viral hepatitis, other forms of glomerulonephritis occurred (focal and segmental
glomerulosclerosis, IgA nephropathy, diabetic nephropathy); diabetic nephropathy was
only found in chronic HCV infection.
In the group of patients with chronic viral hepatitis, renal dysfunction was present only
as chronic kidney disease; in this group, from the 82 patients with renal disease, 66 cases
(80.48 %) were diagnosed with CKD.
In chronic alcoholic hepatitis, glomerular injury, revealed by the presence of nehprotic
and nephritic syndromes, was present in approximately 9 % of the cases; CKD was found
in 2.47 % of these patients.
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