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ABSTRACT

Background: Chronic hepatitis B (CHB) is highly prevalent in some
Afro-Asian countries and is associated with high incidence of liver
cirrhosis (LC) and hepatocellular carcinoma (HCC), whereas in the West
with low prevalence it has a benign course. Pathogenesis of LC in CHB
is not well-defined. Materials & Method: Hepatic vena cava syndrome
(HVCS), a disease of hepatic venous outflow obstruction is a comorbid
condition of CHB patients in Nepal. Presence of HVCS is ascertained by
ultrasonography and color Doppler (US/CD) examination of inferior vena
cavaand liver. Thisisaretrospective study ofa 1542 CHB patients followed
for a long period to assess its clinical course. Of these, 988 patients were
categorized into two groups based on assay of HBeAg: HBeAg-positive
19% into replicative phase, HBeAg-negative 81% in non-replicative
phase. Results: Eighty per cent of the patients were asymptomatic at
the time of diagnosis. Acute exacerbations (AE) developed precipitated
by bacterial infection with elevation of serum aminotransferases in 80%,
and in 11.6 % it was followed by ascites with US/CD evidence of HVOO.
About 14% developed mild splenomegaly with hematological features of
hypersplenism. These features were consistent with natural history of
HVCS. LC developed in 21.3% and HCC in 4.7 % of patient. The incidences
of LC and HCC in replicative and non-replicative phases of CHB were
similar. But patients with LC and HCC had high incidence of AEs, ascites
and hypersplenism. Conclusion: HVCS contributed to the symptomatic

clinical course and development of LC and HCC in CHB.

Keywords: Chronic Hepatitis B, Hepatic Vena Cava Syndrome, Hepatic
Venous Outflow Obstruction, Hypersplenism, Cirrhosis, Hepatocellular
Carcinoma.

ABBREVIATIONS

AE: acute exacerbation; Anti-HBc: Antibody to Hepatitis B Core Antigen;
CHB: Chronic Hepatitis B; CAH: Chronic Active Hepatitis; CPH: Chronic
Persistent Hepatitis; HV: Hepatic Vein: HBsAg: Hepatitis B Surface Antigen;
HBeAg: Hepatitis B e Antigen; HBcAg: Hepatitis B Core Antigen; HCC:
Hepatocellular Carcinoma; HVOO: Hepatic Venous Outflow Obstruction;
IVC: Inferior Vena Cava; LC: Liver Cirrhosis; US/CD: Ultrasonography and
Color Doppler.
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INTRODUCTION

Hepatitis B virus (HBV) infects about 2 billion people
worldwide, most of who recover spontaneously without
any sequel. Chronic hepatitis B (CHB) develops in about
5% of the infected persons. There are about 400 million
persons with CHB in the world 80% of who are in Asia and
Africa [1]. Based on epidemiologic and clinical studies in
these countries HBV is considered a common cause of liver
cirrhosis (LC) and hepatocellular carcinoma (HCC) in man
[2,3].

Chronic hepatitis B develops in persons in whom the virus
succeeds in evading the host immune system. The incidence
of CHB is inversely related to the age when the infection
is acquired, being highest when the infection is acquired
in infancy by vertical transmission. Mechanisms evolved
by HBV to overcome the host immune system included
production of large amounts of antigens HBsAg and HBeAg
[4]. HBeAg is produced by the core gene that also produces
HBcAg. HBcAg s the viral antigen targeted by host’s cytotoxic
T lymphocyte the immunocytes responsible for clearance of
the HBV infected hepatocytes. Antibody against HBcAg does
not cross-react with HBeAg, but HBeAg reacts with HBcAg
specific cytotoxic T cell receptor. Over production of HBeAg
is thus an important strategy of the virus to block the host
immune response [5]. Large amount of HBsAg produced by
the virus swamps the protective antibody produced by the
host preventing its elimination and allowing it to circulate
freely in the body [4].

HBV has a DNA genome but it replicates in the liver by
transcribing RNA copies continuously in the infected cells
[6]. RNA genomes are used as templates to produce DNA
genomes by reverse transcription. The process of viral
replication in the hepatocyte to viral secretion is regulated
in such a manner that it does not escalate to a level harmful
to the cell. A very high level of HBV DNA is compatible with
normally functioning hepatocytes. HBV is not a cytopathic
virus [7,8].

Chronically infected persons often remain asymptomatic
throughout life. Natural history of CHB is divided into three
viral phases. The early replicative phase is characterized by
presence of HBeAg, rapid multiplication of the virus in the
hepatocytes and a very high HBV DNA level in the blood. It
is followed by non-replicative phase where HBeAg become
negative with decline in viral replication. When anti-HBe
becomes positive HBV DNA level becomes very low. Both
these phases last for several decades. Serum and liver HBsAg
bear an inverse relation to each other during the evolution
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of chronic hepatitis B infection and the quantity of HBsAg
in serum declines but in tissue rises gradually with time [9].
Large numbers of HBsAg-positive hepatocytes are observed
in long standing healthy carriers and patients with cirrhosis.
The pattern and localization of HBV antigens in liver shows
no correlation to cell necrosis or damage [7]. Control of
the infection with sero-clearance of HBsAg is followed by
development of anti-HBs. HBV DNA may remain positive
even after clearance of HBsAg. CHB thus often is a life-long

infection in some.

There is a geographic variation in the clinical course and
outcome of CHB. In Europe and North America patients
remain asymptomatic with normal transaminases level
with little or no occurrence of LC and HCC [10,11] and the
condition is labeled “healthy carrier”. The course of HBV
carriers in Japan is also uneventful throughout, where 75%
achieved seroconversion to anti-HBe before adulthood
[12]. Some HBeAg positive carriers develop small bouts
of mild ALT elevations that last for a few months and a
subpopulation of CHB especially those who remain HBeAg
positive after 30 years have risk of developing LC and HCC
at around 50 years age. In India CHB patients exhibited
mild transaminases elevation and abnormal liver biopsy
findings in high proportion both in the replicative and non-
replicative phases [13] and low incidence of HCC [14]. CHB
in Taiwan and China begins asymptomatically and later
develops bouts of acute exacerbations with high incidence
of both LC and HCC [15,16]. Factors determining the clinical
course and outcome in CHB are poorly understood. Elevated
transaminases levels during HBeAg seroconversion when
immune-clearance of infected hepatocytes occur is related
to CHB, but its occurrence during replicative, non-replicative
phases and after control of infection is not well understood. A
prospective study in Taiwan showed that person with HBeAg
seropositivity with repeated episodes of AEs and hepatic
decompensation had high incidence of LC [17]. In contrast
in Italy CHB patient positive for anti-HBe with chronic active
hepatitis (CAH) are known to develop LC [18]. LC in CHB is
considered to develop through chronic hepatitis. Histological
changes observed in liver biopsies in CHB however were
frequently non-specific or chronic persistent hepatitis (CPH)
which rarely progressed to more serious liver disease at
follow up [19]. A prospective study of 292 children with CHB
where liver biopsies at presentation showed moderate CAH
in 127, severe CAH in 39, CPH in 102 and 14 lobular hepatitis
none progressed to cirrhosis during 10 year follow-up [20].
Thus outcome based on chronic hepatitis is unpredictable
and pathogenesis of LC in CHB remains poorly understood.
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Hepatitis in intravenous drug abusers was associated with
persistence of inflammatory changes in the liver even after
HBsAg seroconversion and appearance of anti-HBs, which
led authors to conclude that these changes were not related
to HBV but perhaps to some comorbid condition/s [21]. Drug
abusers are prone to develop HCV and bacterial infections
from dirty syringes. In the West alcoholic patients have
higher exposure rate to HBV than general population [22],
but presence of HBV antibodies had no effect in the outcome

of alcoholic liver disease [23].

Nepal has low prevalence of CHB with HBsAg rate of 0.9%
[24]. The infection is acquired predominantly during
adolescent age group by horizontal transmission [25]. One
small ethnic group with high incidence of the infection and
spread by vertical transmission was identified [26]. LC and
HCC were common [27-29] and 56% of these were positive
for HBV DNA and 12% for HCV RNA [29]. Hepatic vena
cava syndrome (HVCS) a disease of inferior vena cava (IVC)
that causes recurrent hepatic venous outflow obstruction
(HVOO) is endemic in Nepal [30] and is associated with high
incidence of LC and moderate incidence of HCC [31]. HVCS
was a common comorbid condition of CHB patients with LC
and HCC [29].

Hepaticvena cavasyndrome previouslylabeled ‘membranous
obstruction of inferior vena cava (MOVC)’ and considered a
congenital vascular anomaly was then managed by surgery
or endovascular procedures [32]. The disease was lumped
together under Budd-Chiari syndrome with hepatic vein
thrombosis related to hypercoagulable conditions [33]. HVCS
is now recognized as a separate clinical entity-a bacterial
infection induced chronic obliterative disease of inferior
vena cava at the site of hepatic vein opening [34-36]. The
initial lesion in the disease is a localized thrombophlebitis
at the site of hepatic vein opening [37], which on resolution
converts to a localized thickened posterior wall or mild
stenosis followed by dilatation of the distal segment and
development of cava-caval collaterals. Recurrence of
bacterial infections resulted in acute exacerbations (AE)
with depositions of fresh thrombophlebitis at the site that
extended downward along posterior wall of the IVC and into
hepatic veins causing HVOO. Large thrombophlebitis formed
at the site of hepatic vein opening during acute stage or
AE resulted in ascites occasionally associated with pleural
effusion from severe HVOO. Ascites in HVCS is characterized

by simultaneous development of bacterial peritonitis [38].

Organization and fibrosis of the thrombophlebitis results in

intimal thickening increase in stenosis or development of
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a membrane in IVC and hepatic veins. Development of true
membrane in IVC was observed in about 1% of the patients.
The deep and superficial collaterals that developed in the
disease were described by Pleasants in 1911 [39]. Superficial
collaterals are seen as dilated veins over abdomen and back.
Because of the extensive network of collaterals patients
with HVCS often remains asymptomatic. Patients with
recurrent AEs develop splenomegaly with hematological
features of hypersplenism, commonly thrombocytopenia
and neutropenia [40]. Patients with severe and recurrent
AEs develop LC and HCC [31].

HVCS affects people of all age groups from infancy to old
age. Its prevalence in a community is inversely related
to the standard of hygienic and nutrition [30,41]. It is
diagnosed by ultrasonography and color Doppler (US/CD)
examination of IVC and the liver [42]. Common findings are
localized stenosis of the IVC with thickened posterior wall at
the site of hepatic vein opening, presence of old organized
thrombophlebitis of different ages along the posterior wall of
distal dilated segment often with evidence of hepatic venous
outflow obstruction (Fig 1a & 1b) and abnormal blood flow
pattern, biphasic or continuous instead of triphasic in IVC.
HVCS has a long asymptomatic course with occasional acute
exacerbation precipitated by bacterial infection marked by
mild elevations of aminotransferases and/or bilirubin or
ascites associated with neutrophil leukocytosis and elevation
of levels of C-reactive protein and erythrocyte sedimentation
rate. The disease is now managed by medical treatment [43].

In Nepal all CHB patients had HVCS as a comorbid condition.
This is a retrospective study of 1542 patients of CHB seen
over 22 year period from 1998 to 2020 many of whom had
been followed for long period to assess its clinical course.

MATERIALS AND METHODS

HBsAg was detected during check-up for employment, blood
donation or family-check. At the time of diagnosis 80% of
CHB patients were asymptomatic. Some presented with
mild jaundice and/or elevation of transaminases. Blood test
done in HBsAg positive include anti-HBc, HBeAg, anti-HBe.
Patients were categorized based on HBeAg assay in 969; into
HBeAg positive 184 (19%) in replicative phase, 785 (81%)
HBeAg negative in non-replicative phase, HBeAg was not
assayed in 573 patients and it formed the 3d group. HBV
viral load was assayed 484 times in a total of 305 patients
that included 70 in replicative phase, 235 in non-replicative
phase. Viral load > 20,000 IU/ml was considered high, 2000
to 20,000 IU/ml as medium and < 2000 [U/ml as low.
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As hepatic vena cava syndrome is endemic in the country
US/CD examination of inferior vena cava and liver was done
routinely and all showed presence of HVCS. Diagnosis of
HVCS was confirmed by inferior vena cavogram and/or liver
biopsy in patients seen before 2000. Presence of risk factors
of other liver diseases-alcohol was assayed by history and
hepatitis C by blood test for anti-HCV and HCV RNA. HCV RNA
was positive in 9 out of 717 tested and history of significant
alcohol intake defined as > 40 g daily for at least 10 years
was obtained in 99 (6.4%) patients.

Routine blood tests at presentation and during follow-up
included-hematology (total and differential WBC count,
platelet count, hemoglobin and ESR), liver (ALT, AST, alkaline
phosphates, protein and albumin) and renal (urea, creatinine
and electrolyte) tests and assay of C-reactive protein (CRP).
Blood culture for aerobic organisms was done once in 206
patients that presented with fever. Presence of ascites was
ascertained by ultrasonography. Assay of ascitic fluid and
its inoculation for aerobic culture were done in 80 patients
as described earlier [38]. Hypersplenism was diagnosed in
patient with platelets count < 150,000/u L, and/or WBC
count < 4000/p L with/without anemia (hemoglobin <
10g/dL). Diagnosis of cirrhosis was also based on US/
CD examination that showed coarse echotexture of liver
parenchyma with irregular surface and rounded edge. It
was confirmed by biopsy in 20 and by direct inspection and
biopsy in four, 2 during splenectomy for hypersplenism and
2 during cholecystectomy for gall stone. HCC was diagnosed
on detection of space-occupying lesion) with high alpha
fetoprotein level. It was confirmed by biopsy in four and in
others by CT scan and FNAC. In two patients who presented
to a surgeon with upper abdomen pain and swelling, the
tumor was detected at surgery and diagnosis of HCC was
confirmed by wedge biopsy.

After 2005 patients were advised to have blood tests for
total and differential WBC count, ESR, CRP, bilirubin, ALT and
AST any time they developed fever or suspected bacterial
infection or after any invasive procedure and to take oral
antibioticif CRP was elevated. Acute exacerbation was treated
with oral antibiotic till CRP returned to normal. Patients
with ascites also had salt restricted diet and diuretic/s. One
hundred twenty patients received antiviral treatment mainly
lamivudine or entecavir for long period. Ten patients seen
at early period received interferon or pegylated interferon.
Patients were seen with AEs and at 6 month to 1 yearly
interval. Follow up period were 6 months-1 year in 307, 1 to
5yearsin 329, 6 to10 years in 145, and 11 to 30 years in 96.
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RESULTS

CHB patients were predominantly (76%) male and young
(20-40 years age) and 81% were in non-replicative phase at
the time of diagnosis. Follow up showed that the replicative
phase usually lasted for 1-2 decades and non-replicative
phase for about 2 % decades. In a very few who acquired
the infection by vertical transmission replicative phase with
very high HBV DNA continued to/beyond 5th decade. A total
of 47 patients (3%) achieved control of the infection around
5th decade with loss of HBsAg but were still positive for HBV
DNA. The HBV viral load was high in patients in replicative
phase and low in 69 % of patients in non-replicative phase.

Patients had long asymptomatic course. One or more
episodes of mild AEs with jaundice and/or elevation of
transaminases developed in 80% of the patients. Severe
AE with ascites developed in 179 (11.6 %). Color Doppler
evidence of HVOO was observed in all patients with ascites
and 70% of patients with mild AEs. AE developed in some
at early replicative phase, and more frequently at the end of
non-replicative phase or after control of infection.

Patients with ascites had a large thrombophlebitis in
IVC at the site of hepatic vein ostia (Figure 1c). Ascites
was moderate to severe but was minimal and detected at
ultrasonography in 19. Ascites was associated pedal edema
and dilated superficial veins over abdomen and back in 60
patients, and pleural effusion in 11. Pleural effusion was
right sided in 8 and bilateral in 3. One had massive right
sided pleural effusion with minimal ascites. Ascites followed
fever and jaundice in 58% and diarrhea in 18%, multiple
boils in 3 and major surgery in five patients. Ascites was
recurrent in 6. Incidence of ascites was higher in patients
with history of alcohol abuse. The findings of ascitic fluid
assay were as follows: specific gravity 1018 (range 1016-
1027), protein 3.9gm (range 3.2-6.5g), albumin 1.2g (range
1.0-1.9), and serum ascites albumin gradient was 1.4 (range
1.3-1.8), WBC count 12,000 (range 320-25,000), neutrophil
count 80% (range 59-85%), absolute neutrophil count 1360
(range 96-17,908) and 62% had presence of RBC in the
fluid. Culture grew microorganism in 36. Organisms isolated
were Escherichia coli in 16, Klebsiella species in 10 and
Staphylococcus aureusin 10. Presence of bacterial peritonitis
was also ascertained by ultrasonography on detection of
free floating particles in ascitic fluid, or adhesions and/or
thick layer of perihepatitis. Hypoalbuminemia was common
among patients with ascites. Ten patients with ascites seen at
early period had diagnostic peritoneoscopy where liver was

found congested with dilated lymphatics on the surface from
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which lymph were seen oozing. Liver biopsy done in 4 such
patients showed presence of massive ischemic liver damage.
A few patients with ascites developed variceal bleeding or
bleeding from other sites as nose, rectum, urinary tract and

ecchymosis.

Blood culture for aerobic organisms done once in 206
patients with AE with fever including 46 with ascites and
grew organisms in 99. Organisms isolated included E. coli
in 55, Klebsiella species in 31 and Staphylococcus aureus in
8 and others in reminder 5. Presence of mild splenomegaly
was also ascertained by ultrasonography. Mild splenomegaly
was detected in 275 and it was associated hematological
feature of hypersplenism commonly thrombocytopenia and
neutropenia in 220 (14 %). The incidences of ALT elevation,
ascites and hypersplenism were similar in replicative and
non-replicative phases (Table 1 & 2).

LCwasdetectedin329 (21 %), whosemedianage was 38years
(range 2-79). LC developed in 67% with ascites compared to
17% without ascites. Cirrhosis developed rapidly within a
few months after ascites, whereas it developed over several
years in patients with recurrent mild AE (Figure 2a & 2b).
Patients with cirrhosis had 5.7 X and 7 X higher incidences
of ascites and hypersplenism respectively compared to those
without cirrhosis (Table 3). Cirrhosis was of micronodular
type when seen soon after ascites. Biopsy done 6 months
after ascites in a patient who continued to have recurrent AE
had mixed nodular cirrhosis. LC was of macronodular type
in a young boy with HVCS with recurrent AEs for many years
[44]. Recurrence of jaundice and/or transaminases elevation
or ascites in patient with established cirrhosis was also due
to bacterial infection induced HVOO and not due to hepatic
decompensation (Figure 2c).

HCC developed in 77 (5%) patients, in 56 with LC and 21
without. The median age of HCC patients with and without
LC were 52 and 56 years (range 27-84 years) respectively
and male to female sex ratio 4.4:1. HCC developed in 18.9
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% patients with ascites compared to 2.9 % patients without
ascites. HCC was frequently associated with US/CD evidence
of HVOO (Figure 3a, Figure 3b).The incidences of LC and HCC
in the replicative and non-replicative phases were similar
(table 2). Patients with HCC had 10 X higher incidences
of both ascites and hypersplenism compared to patients
without HCC (Table 3).

Antiviral treatment reduced HBV DNA level significantly in
all patients except in one child in replicative phase [45]. It
however did not prevent recurrences of ALT elevations or
development of ascites and LC. In patients with replicative
phase the DNA level returned to high level after stoppage of
the drug. The incidence of HCC declined from 2005 onward.
In first 6 years from 1998 to 2004 there were 57 HCC, and
in next 15 years from 2005 to 2020 number of HCC patients
was 20. The decline was probably due to pro-active approach

to diagnose and treatment of bacterial infection.
DISCUSSION

CHB patients

asymptomatic course with occasional episodes of elevation

in Nepal were characterized by long
of transaminases and/or bilirubin in 80% cases. AE was
precipitated by bacterial infection and was associated with
deposition thrombophlebitis in inferior vena cava at the site
of the lesion close to hepatic vein ostia frequently resulting
in obstruction to blood flow in IVC and at hepatic vein ostia
(Figure la & 1b). Patients with large thrombophlebitis
developed ascites (Figure 1c). Some patients, especially those
with history of recurrent acute exacerbations developed mild
splenomegaly and hematological features of hypersplenism
(Figure 1c). The incidence of ALT elevation, ascites and
hypersplenism was higher in patients with controlled
infection (Table 1, Table 2). Patients who received anti-viral
treatment achieved effective suppression of HBV DNA but
it did not affect or prevent elevations of transaminases or
ascites, as was observed in Chinese patients treated with

lamivudine [46].
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Figure 1a. Hepatic Vena Cava Syndrome is diagnosed by ultrasonography and color Doppler
examination of inferior vena cava & liver on detection of localized stenosis at the site of hepatic
vein opening. Presence of acute exacerbation is indicated by occurrence hepatic venous outflow
obstruction and past AE by presence of old organized thrombophlebitis along posterior wall of

distal dilated segment of inferior vena cava.
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Figure 1b. Ultrasonography and color Doppler evidence of past recurrent episodes of acute
exacerbations of hepatic vena cava syndrome: Inferior vena cava shows intimal thickening and
stenosis at the site of hepatic vein opening with organized thrombophlebitis of different ages
along the posterior wall of the vein. There is evidence of hepatic venous out low obstruction at
the ostia of all major hepatic veins and obstruction to blood low in IVC at the stenosed segment.
Wall of right hepatic vein shows intimal thickening. Liver has uniform increase in echo-texture
suggestive of chronic liver disease.
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Figure 1c. Development of ascites from severe acute exacerbation: this elderly male patient
with CHB in non-replicative phase developed mild jaundice and elevation of transaminases
with fever and diarrhea followed two weeks later by ascites. The hepatic portion of inferior
vena cava showed intimal thickening, stenosis at the site of hepatic vein opening and is
illed with organized thrombophlebitis. Ascites is associated with thick layer of peritoneum
indicating presence of bacterial peritonitis. He also has mild splenomegaly from past
recurrent acute exacerbations.

Table 1. Incidences of acute exacerbation with elevation of ALT in different phases of Chronic Hepatitis B.

Replicative Phase  Non-replicative = CHB (HBeAg undetermined) Controlled

Number of patients 184 785 547 19

ALT assay

Normal 39 (21.4%) 220 (28.9%) 33 (6.6%) 2 (16.5%)
Minimal 95 (52.1%) 333 (43.8%) 233 (46.6%) 9 (47.3%)
Moderate 39 (21.4%) 148 (19.4%) 152 (30.4%) 5(26.3%)
High 5 (2.7%) 34 (4.4%) 47 (9.4%) 1(5.2%)
Very High 4(2.1%) 24 (3.1%) 35 (7.0%) 2 (10.5%)

ALT: minimal up to 3 X ULN, moderate 3-<10 X ULN, high >10-19 X ULN, very high > 20 X ULN

Table 2. Incidence of Ascites, Hypersplenism, Liver Cirrhosis & Hepatocellular Carcinoma in Different Phases
of Chronic Hepatitis B.

Replicative Phase Non-replicative Phase CHB (no HBeAg assay) Controlled (total)
#573 #

#184 # 785 47
Ascites 18 (9.7%) 78 (9.9%) 77 (13.4%) 11 (23.4%)
Hypersplenism 29 (15.7%) 135 (17.1%) 48(8.3%) 14(29.7%)
LC 49 (26.6%) 199 (25.3%) 48 (8.3%) 20 (42.5%)
HCC with LC 4(2.1%) 22 (2.8%) 27 (4.7%) 3 (6.4%)
HCC 1(0.5%) 3 (0.2%) 14 (2.4%) 3 (6.4%)

Sp= splenomegaly, Hs= hypersplenism, LC= liver cirrhosis, HCC= hepatocellular carcinoma
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Ascites in the past was considered to be developing from
decompensation of liver disease [17]. Among our patients
ascites developed from severe hepatic venous outflow
obstruction due to lesion in IVC at the site of hepatic vein
opening. It simulated experimental ascites produced by
partial constriction of IVC just above hepatic veins ostia
in dogs described by many including Starling [47], Bolton
& Bernard [48] and Leavy and Waxler [49]. Severe HVOO
results in severe sinusoidal hypertension which precipitated
baroreceptor mediated renal sodium retention [49]. The
combined effect resulted in rapid oozing of protein rich
fluid from the highly porous sinusoid into the space of Disse
causing dramatic increase in the formation of the hepatic
lymph, most of which is drained by the lymphatic vessel
leaving the hilum of the liver that drain into thoracic duct
via cysterna chili, but a small spill over from the surface of
the liver into peritoneal cavity resulted in ascites. Hyatt,
Lawrence and Smith [50] who made direct observation of the
surface of the liver in dogs with caval obstruction described
appearance of innumerable droplets of fluid over the entire
hepatic surface that coalesced and trickled into peritoneal
cavity like tears drops resulting in ascites with high protein
content. Similar observation was made in our patients with

ascites examined by peritoneoscopy.

Sinusoidal hypertension results in reflex reduction of hepatic
artery and portal vein inflow [51]. The combined effect
resulted in ischemic liver damage around the central hepatic
veins as was observed in five patients where liver biopsy
was done after ascites. Unlike the immune mediated loss of
hepatocytes caused by HBV infection the tissues damaged
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by ischemia fails to restore to normal and is replaced
by lesions of parenchymal extinction that consists of
remnants of damaged tissue and elements of repair-fibrosis,
neovascularization and arterio-venous shunting [52]. Patient
with ascites with severe sinusoidal hypertension developed
cirrhosis rapidly within a few months (Figure 2a) [31]. In
patients with mild recurrent AE the episodes of ischemic
liver damage and regenerative activity around portal tract
with formation of parenchymal nodules goes on for long
period resulting in the evolution of the lesion over several
years to cirrhosis (Figure 2b) [52,53].

HVCS induced cirrhosis at early stage is characterized by
presence of afew distinctive US/CD features as dilated hepatic
veins, evidence of HVOO, intimal thickening or development
of stenosis or membrane or calcified focus in intra-hepatic
veins sequel of past thrombophlebitis, edematous or thick
wall of gallbladder or a thick layer of perihepatitis, sequel of
past ascites with bacterial peritonitis (Figure 2a-2c) [54]. LC
with these features that developed with equal frequencies
both in replicative and non-replicative phases suggested that
LC in CHB was due to HVCS. Further, study of viral replication
as monitored by HBeAg and HBV DNA showed that the levels
of these had no correlation with the development of chronic
liver disease [55]. And a 9 year follow-up study of interferon
treatment of Chinese patients showed higher and earlier
rates of clearance of HBeAg and HBV DNA but there was no

difference in the incidence of hepatic complications between

patients and controls and between those who did and did
not clear HBeAg (56).

Figure 2a. A 12 year old boy with CHB in replicative phase had recurrent episodes of bacterial infection

induced mild acute exacerbations with mild elevations of transaminases. A severe episode of AE with

ascites six months back was followed by development of cirrhosis. IVC shows stenosis at the site of hepatic

vein opening, old organized thrombophlebitis of different ages along the posterior wall of distal dilated

segment. There is a thick layer of perihepatitis from past ascites with bacterial peritonitis. GB wall is thick.
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Figure 2b. Diabetic young man with CHB in non-replicative phase developed cirrhosis after

recurrent episodes of acute exacerbations over several years period. Inferior vena cava shows

intimal thickening, mild stenosis at the site of hepatic vein opening, and multiple old organized

thrombophlebitis along the posterior wall. Hepatic veins are dilated; there is a membrane at

common ostia of middle and left hepatic veins and intimal thickening of many intra-hepatic veins

indicative of past recurrent episodes of AEs.

Figure 2c. CHB patients in non-replicative phase with liver cirrhosis developed ascites and pleural

effusion from severe hepatic venous outflow obstruction within 10 days of operation for benign

enlargement of prostate. US/CD shows dilated hepatic vein with obstruction at its outlet. IVC shows

stenosis at the site of hepatic vein opening with obstruction to blood flow by recent thrombophlebitis.

The distal dilated segment of the vein shows old organized thrombophlebitis along the posterior wall.

Presence of swollen ground glass hepatocytes demonstrated
by orcein stain observed in these patients thus should not
be interpreted that the cirrhosis was due to CHB. Orcein
positive hepatocyte was due to the presence of hepatitis
B surface antigen in the liver cells and it was observed in
carriers who had cirrhosis from other causes [57]. Similarly,
enlarged portal areas with infiltration of inflammatory cell

and pericellular fibrosis occurred in HVCS and its presence
should not be interpreted as chronic hepatitis. Histological
study of a large cohort of HVCS patients in Nepal showed
a variety of changes (Figure 4) that included perivenular
and periportal fibrosis that extended into parenchyma in
arachnoid fashion in 20, distortion of lobular architecture

with widespread fibrosis and occasional regenerative nodule

]
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formation in 47, centrilobular congestion and hemorrhage
in 18, well developed liver cirrhosis in 12 and presence of
hepatocellular carcinoma in the background of dense fibrosis
in 7. Liver histology in such patients showed mixed features
of cirrhosis with necrosis [58] and should not be interpreted

as piecemeal necrosis of chronic hepatitis.

Association between CHB and HCC was considered well
established based on epidemiological, clinical [2,3] and
molecular studies. Presence of integrated HBV DNA into the
host cellular genome was detected in the HBV related HCC
[59]. Experimental studies in transgenic mice showed that
HBx protein the product of HBV X gene induced HCC in 80%
of the animals [60]. Though the HBx protein was expressed
soon after birth, HCC developed in the transgenic mice only at

Mathews Journal of Gastroenterology and Hepatology

13 months and thereafter. This and observation that in CHB
HCC developed in 60-90% in the background of cirrhosis
[19] and at around 50 years age suggested that besides
viral other factor/s also was necessary for carcinogenesis.
In molecular pathogenesis of HCC disorganization and
rearrangement of hepatocellular DNA is considered
important [61]. HCC develops, in the setting of recurrent
liver cell injury that leads to increased liver cell turnover and
the host’s regenerative response that leads to mutations in
the hepatocyte. This cardinal event occurred in patients with

recurrent ischemic liver damage from HVOO. Patients with

HCC in this study had recurrent episodes of HVOO (Figure 3a
& 3b) as indicated by the highest incidence of ALT elevation,
ascites and hypersplenism (Table 3).

Figure 3a. Ultrasonography and color Doppler of a 57 year old lady that presented with acute

upper abdominal pain and vomiting and hemorrhagic ascites. She had dilated superficial veins in

right upper abdomen, chest and back in lumbar region. Routine blood test showed HBsAg positive.
She was HBeAg negative and anti-HBe positive, HBV DNA level of 2291 IU/ml. Onset of ascites was

marked by very high level of C-reactive protein and neutrophil leukocytosis.

US/CD showed marked stenosis of IVC at the site of hepatic
vein opening caused by organized thrombophlebitis on
its posterior wall resulting in obstruction to blood flow,
presence of ascites with evidence of HVOO. Right lobe of liver
was replaced by HCC. Its presence was confirmed by liver
biopsy and high level of alpha fetoprotein.

She had recurrent pelvic infections in the past. Family check
showed that 3 out of her 8 sibs and one son and one elder
daughter were HBsAg positive-all in non-replicative phase
and asymptomatic. She probably acquired CHB by vertical
transmission.

https://doi.org/10.30654/M]GH.10019
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Figure 3b. US/CD of a 50 year old man showing evidence of liver cirrhosis with a large HCC in the right lobe
of the liver in a patient with evidence of hepatic vena cava syndrome. IVC shows localized stenosis at the site

of hepatic vein opening with evidence of obstruction to blood flow in IVC and hepatic veins.

This patient first presented to a surgeon with upperabdomen by liver biopsy and assay for AFP. He was detected HBsAg
pain and swelling. Liver cirrhosis and a large HCC were positive, HBeAg negative and anti-HBe with very low level

detected at laparotomy. Diagnosis of HCC was confirmed of HBV DNA.

Figure 4. Liver biopsy showing (A) ischemic liver damage from hepatic venous outflow obstruction,
HE X 100 (B) liver cirrhosis, silver X 100 & (C) poorly differentiated HCC, X 200.

Table 3. Incidence of Ascites, Hypersplenism, ALT elevation & History of Jaundice in Patients with Chronic
Hepatitis B with and without LC & HCC.

CHB without LC/HCC CHB with LC CHB with HCC
Number 1157 301 77
Ascites 53 (4.3%) 89 (24.9%) 34 (44.1%)
Hypersplenism 60 (5.1%) 124 (41.1%) 38 (49.3%)
ALT elevation 272 (23.4%) 145 (48.1%) 54 (71.1%)
H/0 Jaundice 215 (18.5%) 85 (28.2%) 21 (27.2%)

https://doi.org/10.30654/M]GH.10019
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At molecular level hepatic sinusoidal endothelial cells play
important role in the pathogenesis of LC and HCC. Hypoxic
liver cell damage is a potent stimulator for hepatocyte
to synthesize vascular endothelial growth factor (VEGF).
VEGF acts on VEGF receptor-1 of sinusoidal endothelial
cells resulting in secretion of hepatocyte growth factor and
interleukin-6 that stimulate growth and proliferation of
hepatocytes [62]. And through its action on VEGF receptor-2
of endothelial cell it promotes angiogenesis. Growth of
solid tumor like HCC is dependent on angiogenesis for

vascular supply of the malignant tissues. Not only over

CHRONICHEPATITISE +

Faplicativa
DPhaz=

Non-r=plicativa
DPhazz

Mathews Journal of Gastroenterology and Hepatology

expression of VEGF and other endothelial growth factors
occurred in HCC, VEGF expression increases gradually
during hepatocarcinogenesis from low-grade dysplastic
nodules to high-grade to early HCC [63]. The risk factors
for development of HCC were identified to be long duration
of the disease, presence of cirrhosis, continued recurrent
ischemic liver damage and regenerative activities due to
recurrent AEs of HVCS resulting in over-expression of VEGE.
Thus presence of HVCS as a comorbid condition played an
important role in the pathogenesis of LC and HCC in patients
with CHB (Figure 5).

HEPATIC VENA CAVA SYNDROME

[Biacterial Infaction induced dizeazs of
Inferior Vana Caval

Nlild AFs
ALT slsvation jaumdics

Hyparsplenizm # Fogumrent AFs

Foacursmt Iache lic

Savers A
Ascites from HVOO
Sevara jzchemic liver damags

Eaqurent. iachamis Liver
darmaz:

Increase hepatocyte
secretion of VEGF

Hepatocellular Carcinoma]

CLD=Chronic Liver Dizsass, LC= liver cirthosiz, F.2 AE* = rscumment aoute
emacerbations of hapatic vena cava syndroms resnlting in eowment izchemic liver
damaza & regenarative activities. VEGF = Vasoular andothelisl growth factor.

Figure 5. Pathogenesis of LC and HCC in CHB with HVCS as a comorbid condition.

Question arise how frequently HVCS occurred as comorbid
condition of CHB in areas with high incidence of HCC. Three-
quarters of the patients with CHB in the world are Chinese.
Another area of high endemicity is sub-Saharan Africa. These
are the very areas from where membranous obstruction of
inferior vena cava had been reported [41,64-66]. Wang and
his colleagues from China in 2004 reported a large series
of 2,564 patients with severe obstruction of IVC managed
by surgery or interventional radiological procedures
[64], suggesting it as a tip of the iceberg of HVCS in China.
Occurrence of HVCS as comorbid condition of CHB among
Chinese is further suggested by reports of high incidence of

cirrhosis in children with CHB from Taiwan with recurrent

mild elevation of transaminases, jaundice and splenomegaly
[67]; and of reports of development of cirrhosis in CHB
patients from Hong Kong with history of recurrent elevations
of ALT, ankle edema, hypoalbuminemia, splenomegaly, and
hypersplenism [68]. High incidence of HVCS as a comorbid
condition of CHB in South Africa was suggested by high
incidence of clinical features as fever (37.5%), jaundice
(31.8%), (53.5%) and splenomegaly (39.6%)
among 463 patients with HCC of which 56.6% were HBsAg
positive reported by Kew [68]. The emphasis in the past

ascites

on membranous obstruction had resulted in diagnosis of
only limited number of cases at late stage frequently after
development of HCC [65,66,70,71]. HVCS had occurred in

]
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the West in the past [39,72-75], but is now only occasionally
reported [75]. The importance of diagnosing HVCS at early
stage is illustrated by the case of 62 year old woman with HCC
reported by Havlioglu et al [76] from USA that presented with
jaundice with elevation of transaminases, hypersplenism
with thrombocytopenia, enlarged caudate lobe and dense
calcification of the liver capsule. The patient had attended
a hospital with liver problem 30 years back where she was
treated with a portocaval shunt for esophageal varices.
Review of the liver biopsy taken at that time reported as
post-necrotic cirrhosis was now found to show changes
acute and chronic HVOO consistent with HVCS.

CONCLUSION

CHB patients in Nepal had HVCS as a comorbid condition,
both of which had long asymptomatic courses. Occurrence of
bacterial infections resulted in acute exacerbations of HVCS
marked by elevation of the levels of transaminases followed
by ischemic liver damage from HVOO. Recurrent and severe
HVOO resulted in development of LC. Long duration of the
disease, presence of LC and recurrence of ischemic liver

damage from HVOO resulted in development of HCC.
ETHICAL APPROVAL
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