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Cirrhosis carries high morbidity and mortality due to various complications and decompensation,
which can be decreased by following various practice guidelines, which are variedly followed in actual
practice. This multicentric prospective/retrospective study was conducted over a 3 month period to
assess actual care of patients with cirrhosis. 416 patients with cirrhosis (median age 53 years, 316
males) were included in the study. A comprehensive protocol was devised taking into account various
practice guidelines. Patients were divided into 3 groups. Group 1: Newly diagnosed patients evaluated
as per protocol. Group 2: Patients previously diagnosed at the study centers, past practices assessed.
Group 3: patients diagnosed previously at non-study centers, their surveillance practices were
assessed. Patients in the 3 groups were similar in terms of age and gender ratio. There was significant
difference between varices screening practices amongst 3 groups, however there was similar
nonselective beta blockers (NSBB)/endoscopic variceal ligation (EVL) prophylaxis practices.
Ultrasound surveillance for ascites varied significantly amongst 3 groups. There was significant
difference between antibiotic prophylaxis practice in high risk ascites patients between groups 1 and 2.
Evaluation of renal function at baseline and ultrasound surveillance for hepatocellular carcinoma was
significantly different in 3 groups. All patients in group 1 underwent SpO2 monitoring, however none in
groups 2 or 3 previously had SpO2 monitoring. Surveillance and treatment practices for various
complications of cirrhosis vary widely in real life and falls well short of goals. Presence of dedicated
protocols helps in improving the way we care for our patients with cirrhosis.
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INTRODUCTION

Burden of disease due to liver cirrhosis is increasing
worldwide because of increasing alcohol consumption,
epidemic of diabetes and obesity and hepatitis C infection
(Williams, 2006). Approximate prevalence of clinical
cirrhosis is 0.1% and histological cirrhosis 1% in an adult
population (Schuppan, 2008). Prevalence of cirrhosis

increases as the age advances (Jansen, 2002). Hence
improving life span worldwide will increase the burden of
cirrhosis. Liver cirrhosis is defined as development of
regenerative nodules surrounded by fibrous septa in
response to chronic liver injury (GarciaTsao et al., 2010).
This leads to vascular remodeling and giving rise to
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portal hypertension and end stage liver disease
(Amarapurkar et al., 2007). Liver transplantation is the
only treatment which improves both longevity and quality
of life in patients with decompensated liver cirrhosis
(O'Brien et al., 2013). However every patient with decom-
pensated liver cirrhosis is not eligible for transplantation,
and it is not available for majority of the patients.

Our current understanding of natural history,
pathophysiology and treatment of complication has
resulted in improved management and life expectancy in
patients with decompensated liver cirrhosis (Tsochatzis
et al.,, 2012). Median survival of patients with compen-
sated cirrhosis is 12 years while that of decompensated
patients is reduced to 2 years (GarciaTsao et al., 2010).
Approximately 5 to 7% of the patients change from
compensated stage to decompensated stage every year
(D"Amico, 2001). Portal hypertension (PH) is a universal
consequence of cirrhosis responsible for most of the
complications like esophagogastric varices, variceal
bleeding, ascites, spontaneous bacterial peritonitis,
hepatorenal syndrome and hepatic encephalopathy
(GarciaTsao et al.,, 2010). PH in cirrhosis is defined by
hepatic venous pressure gradient (HVPG) more than 5
mm of mercury. HVPG is an indirect measure of portal
pressure. Now it is clear that HYPG more than 10 is a
significant PH above which the complications like variceal
bleeding and ascites develop (Bosch et al.,, 2008).
Currently, proposed classification of cirrhosis is based on
the degree of PH and associated clinical features.
Development of ascites, variceal bleeding and hepatic
encephalopathy is considered to be decompensated
cirrhosis (GarciaTsao et al., 2010). PH results from
increase in the intrahepatic resistance which has dynamic
and fixed components and it is coupled with increase in
the portal blood flow (GarciaTsao et al., 2010).
Therapeutic interventions which can reduce the HVPG
like non selective beta blockers and transjugular
intrahepatic portosystemic shunt (TIPS) can be helpful in
combating complications of cirrhosis, and they have been
shown to improve survival (Garcia-Tsao et al., 2009;
Garcia-Tsao et al., 2007; Garcia-TsaoG and Bosch,
2010). A meta-analysis of many studies has shown non
selective beta blockers and endoscopic band ligation as
the effective therapies for primary and secondary
prophylaxis of variceal bleeding due to portal
hypertension which significantly improve the survival in
patients with cirrhosis (Mellinger and Volk, 2013).

Angiogenesis in cirrhosis of any etiology leads to the
development of hepatocellular carcinoma (HCC) (Bruix
and Sherman, 2011). Incidence of HCC is also increasing
world-wide due to epidemics of hepatitis C infection and
non alcoholic steato-hepatitis (NASH). Surveillance for
HCC in high risk population with ultrasound and alpha-
feto protein (AFP) has been recommended by various
guidelines (Bruix and Sherman, 2011; Asia Pacific
Working Party on Prevention of Hepatocellular
Carcinoma, 2010; Omata et al., 2010). This strategy has

led to the detection of early HCC and curative treatment
for the same. Bacterial infection is common in cirrhosis,
especially spontaneous bacterial peritonitis, with one
month mortality of 30%. Oral prophylactic antibiotics and
bowel decontamination have shown to improve long term
outcomes in patients with decompensated cirrhosis
(European Association for the Study of the Liver (EASL),
2010; Runyon, 2013).

Therapeutic modalities can reverse the cirrhosis. These
modalities according to the etiology are: (1) abstinence
for alcoholic cirrhosis, (2) antiviral therapy for hepatitis B,
(3) immune-suppression for autoimmune hepatitis, (4)
relieving biliary obstruction in patients with secondary
biliary cirrhosis, (5) antiviral therapy for hepatitis C, and
(6) relieving obstruction in patients with Budd Chiari
syndrome. Future therapies like anti fibrotic, anti-
angiogenic agents and anti-coagulants may potentially
reduce liver fibrosis, thereby reversing cirrhosis
(GarciaTsao et al., 2010). Stem cell therapy may be
helpful in patients with liver cirrhosis (Amin et al., 2013).
Principles of management of patients with liver cirrhosis
are: Prevent hepatic injury by identifying the etiology and
treating it at the earliest. Identify cirrhosis at the
asymptomatic stage, treat complications at the earliest.
Avoid iatrogenic injuries and implement appropriate life
style modification. Cirrhosis should be considered as a
potentially treatable chronic disease. The treatment of
cirrhosis should be based on a chronic care model with
frequent follow-up. Surveillance practices for complica-
tions of cirrhosis have been developed on the basis of
large number of randomized control trials. Compliance
with the practice guidelines for surveillance has shown to
be associated with a significant improvement in survival
in patients with variceal bleeding and HCC (Tsochatzis et
al., 2012)(Garcia-Tsao et al., 2009; Garcia-Tsao et al.,
2007; Garcia-TsaoG and Bosch, 2010; Mellinger and
Volk, 2013) (European Association for the Study of the
Liver (EASL), 2010; Runyon, 2013; Amarapurkar, 2012).

In spite of this overwhelming evidence, the guidelines
in the management of cirrhosis are not followed properly
(Mellinger and Volk, 2013). Hence, we planned this
prospective/retrospective  study to assess how
appropriately we are caring for patients with cirrhosis.

MATERIALS AND METHODS

This was a prospective as well as retrospective multicenter
observational study to evaluate practices in management of liver
cirrhosis. Study was conducted at five tertiary care gastroenterology
centers from Western and Central India, of these 5 centers, two
centers were academic centers while three were private practice
based centers. All patients with liver cirrhosis attending these
centers from 1st January, 2013 to 31st March, 2013 were included
in the study. Diagnosis of cirrhosis was based on clinical,
biochemical, endoscopic, imaging findings as well as histological
evidence of cirrhosis. A comprehensive protocol was written, taking
into account various practice guidelines. Protocol included baseline
evaluation of patients with cirrhosis with complete hemogram, liver
and renal biochemistries, coagulation profile including prothrombin



time and International Normalized Ratio (INR), lipid profile, serum
electrolytes, an ultrasound with Doppler evaluation, ascites fluid
examination for protein, albumin and cell count, an upper gastro
intestinal (Gl) endoscopy, electrocardiogram (ECG), 2D echo,
assessment of oxygen saturation by pulse oximetry and if required,
contrast echocardiography, serum iron studies, viral markers
pertaining to hepatitis B virus (HBV) and hepatitis C virus (HCV),
human immunodeficiency virus (HIV) status, autoimmune markers if
clinically pertinent, vitamin D3 levels and alfa-feto protein. A 6-
monthly ultrasound evaluation HCC surveillance was incorporated
into the protocol.

Patients were divided into three groups and were assessed for
the surveillance practices as follows: Group 1: Patients newly
diagnosed as cirrhosis during the study period after setting the
protocol. Group 2: Patients previously diagnosed by the study
centers, the surveillance practices before the study period were
assessed. Group 3: patients diagnosed by centers other than the
study centers, their surveillance practices were assessed. Patients
diagnosed as cirrhosis previously were included only if they
attended the study centers during the study period. All patients
diagnosed as cirrhosis previously were subjected to clinical history
and physical examination. Their previous records were
retrospectively assessed by two physicians for etiological workup,
assessment of complications, surveillance for HCC and treatment
followed. Newly diagnosed patients were also assessed similarly.
Records pertaining to referral doctor, diagnosis, investigations and
treatment done prior to presentation at one’s centre were noted in
detail. The clinical history, examination, investigations and
treatment done at centre were noted in detail (both outpatient and
inpatient). Appropriate evaluation for etiology of cirrhosis included
history of alcohol consumption, diabetes, obesity, dyslipidemia and
screening for HBV and HVC. Patients without history of alcoholism
and without evidence of chronic HBV and HCV were evaluated for
autoimmune  hepatitis. Work up for Wilson’s disease,
hemochromatosis, primary biliary cirrhosis (PBC) and primary
sclerosing cholangitis (PSC) was done whenever clinically
suspected. Patients with cryptogenic cirrhosis were subjected to
liver histology if autoimmune liver disease was suspected. In
patients previously diagnosed, cirrhosis etiological work up based
on the aforementioned factors was classified as adequate or
inadequate.

All the patients diagnosed with cirrhosis were advised to undergo
upper Gl endoscopy; patients with previously diagnosed cirrhosis
also were assessed whether they had undergone upper Gl
endoscopy at the time of diagnosis, irrespective of past history of
upper Gl bleed. Amongst those with large varices on endoscopy
(F2 or F3 grade as per Japanese classification) with or without red
wale signs, we assessed the proportion of patients who received
non-specific beta blocker or endoscopic variceal ligation as
prophylaxis, either primary or secondary. Patients with ascites were
subjected to diagnostic ascitic fluid examination including serum
ascitic fluid- albumin gradient, cell count. Records of patients
previously diagnosed as cirrhosis were checked for ascitic fluid
examination reports. Those with ascitic fluid protein < 1 gm/dl were
considered to have high risk ascites. We determined antibiotic
prophylaxis practices in those with high risk ascites as well as those
with a prior history of spontaneous bacterial peritonitis (SBP).

We determined the frequency with which alpha-fetoprotein (AFP)
was being done in patients at diagnosis in three groups. Since the
patients in group 1 were newly diagnosed as cirrhosis, they were
excluded from assessment of being in a surveillance ultrasound
program. We determined number of patients in groups 2 and 3 who
had been diagnosed as cirrhosis for at least 6 months, and who
were receiving regular 6-monthly ultrasound surveillance for HCC.
Records of all patients of previously diagnosed cirrhosis were
checked for testing for minimal hepatic encephalopathy,
cardiovascular status and pulmonary status. Results of all these
tests were tabulated in a predetermined proforma. The study
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protocol was approved by institutional review boards and every
patient gave written consent to participate in the study.

Statistical analysis

Numerical data were expressed as median, standard deviation and
range (minimum to maximum) and categorical data as counts and
percentages. Categorical variables were tested using the chi-
square and Fisher's exact test. Continuous variables with and
without normal distribution were compared using Student’s t-test or
the Mann-Whitney U test, respectively. P value < 0.05 was
considered significant for all statistics.

RESULTS

A total of 416 patients, either known cirrhotics or newly
diagnosed during the study protocol period were
included. Median age of the enrolled patients was 53
years (range: 8 to 91 years). 316 patients (75.96%) were
males. Patients were divided into three groups as follows:
Group 1: 167 patients. Group 2: 200 patients, Group 3:
49 patients. The three groups were similar in terms of
median age (53 vs. 54 vs. 52 years, p value 0.447) and
proportion of male patients (77.25, 75 and 75.51%,
respectively, p value 0.879). Alcohol was the most
common etiology of cirrhosis in the three groups, its
prevalence varying from 32 to 41%, the difference being
statistically non-significant (p value 0.182).
NASH)/cryptogenic etiology of cirrhosis were second most
prevalent etiology, and exceeded HBV as a cause in
groups 1 and 2. In group 3, HBV prevalence was slightly
higher than NASH/cryptogenic etiology (26% vs. 22%).
However this difference in terms of etiology was non-
significant across groups (p values 0.078 and 0.291 for
HBV and NASH/cryptogenic, respectively). Prevalence of
HCV and AIH was under 10% across groups. PBC, PSC,
Wilson disease formed the rest. Thus, all the three
groups were similar in terms of etiological profiles. Mean
MELD scores were similar in 3 groups (p value 0.326),
thereby indicating uniform severity of liver disease in the
three groups (Table 1).

Screening for varices at baseline and nonselective
beta blocker (NSBB)/endoscopic variceal ligation
(EVL) prophylaxis

We assessed screening practices among the three
groups (Table 2). Amongst patients diagnosed for the first
time as cirrhosis at the study centers, after the protocol
was set, 91% (152 of 167) patients were screened for
varices irrespective of past history of upper Gl bleed in
form of hemetemesis or malena. Amongst these, 54
patients had history of upper Gl bleed. Thus, of those 113
patients without past history of upper GI bleed, 98
patients (86.72%) underwent screening for varices at dia-
gnosis. On the other hand, amongst patients previously
diagnosed by us as cirrhosis, only 65% (130/200) had
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Table 1. Basic demographic profile and etiological profile of patients in the three groups.

- Groupl Group 2 Group 3

Characteristic n (%) n (%) n (%) P value
Age 53+13 54 +10 52+12 0.447
Gender (Male) 129 (77.25) 150 (75.00) 37 (75.51) 0.879
Etiology of cirrhosis

Alcohol 69 (41.3) 4 (32.0) 18 (36.7) 0.182
HBV 22 (13.2) 1(15.5) 13 (26.5) 0.078
HCV 6 (3.6) 19 (9.5) 3(6.1) 0.079
NASH/Cryptogenic 54 (32.4) 53 (26.5) 11 (22.4) 0.291
AlH 11 (6.6) 18 (9.0) 1(2.0) 0.223
Others 5(3.1) 13 (6.5) 3(6.0) 0.168
MELD score 15+8 14+ 8 14+5 0.326

underwent screening for varices at diagnosis while the
screening rate was still poor in patients diagnosed at non-
study centers as per available records, screening rate in
this group being 39% only. The screening rate
differences were quite significant amongst groups, clearly
suggesting higher screening rates in group 1. Amongst
patients who underwent screening for varices, proportion
of patients with large varices was around 45, 34 and 68%
in the three groups, difference being significant between
groups 2 and 3. This difference was probably a bias, as
in the group 3 which had the highest percentage of larger
varices amongst the screened population, 12 patients of
19 screened had a history of upper Gl bleed, thereby
increasing the proportion of patients with larger varices in
spite of poor screening rate. Amongst the three groups
with large varices with or without history of upper Gl
bleed, proportion of patients receiving non-selective beta
blocker or endoscopic variceal ligation as a primary or
secondary prophylaxis was 90, 77 and 85%, differences
being non-significant across individual groups.

Screening for ascites, ascitic fluid analysis and SBP
prophylaxis

All patients diagnosed during the study period underwent
ultrasound examination at diagnosis, to determine
cirrhosis as well as presence of significant ascites (Table
3). In patients previously diagnosed as cirrhosis either by
study centers or non-study centers, we assessed number
of patients who had undergone at least two ultrasound
examinations, one at diagnosis and other at least 3
month apart to determine ascites. Whereas all patients in
group 1 were screened for ascites, only around 75 and
49% patients in groups 2 and 3 underwent screening of
ascites (p values 0.001 or less across groups). However
this included patients who also had clinical ascites.
Amongst patients who were screened, proportion of
patients who had significant ascites (grade 2 or 3 ascites

by IAC criteria) was 60, 70 and 38% in the three groups,
respectively. The difference in proportions was significant
between groups 2 and 3 (p value 0.002). Amongst the
patients with significant ascites, ascitic fluid analyses was
done in 64, 57 and 67% patients, respectively in three
groups (p values non-significant across groups). Thus
only around 2/3rd of patients across groups underwent
ascitic fluid analyses to determine presence of high risk
ascites or SBP. Amongst patients in whom ascites fluid
analyses was done high risk ascites or evidence of SBP
was present in 80, 90 and 100%, respectively in 3
groups. The difference was significant between groups 1
and 3; however the numbers being too small in 3rd
group, this could be a bias. Amongst patients with high
risk ascites, or evidence of SBP, primary or secondary
prophylaxis was given in 94, 60 and 67%. Thus,
prophylaxis was given in only 2/3rd patients previously
diagnosed by us or non-study centers, whereas after
setting the protocol, > 90% patients with high risk
ascites/SBP received prophylaxis.

Assessment of renal function at baseline

We evaluated the frequency of assessment of renal
function at baseline in patients with cirrhosis in each
group at diagnosis, by looking at serum creatinine
estimations done at baseline (Table 4). All patients
diagnosed as cirrhosis at the study centers during the
protocol period underwent serum creatinine estimation.
As compared to that, serum creatinine was done in 72
and 81% patients in groups 2 and 3. This differences
between group 1, 2 and 3 were statistically significant (p
values < 0.001).

Screening for hepatocellular carcinoma

We assessed the frequency with which alpha-fetoprotein
was done at point of diagnosis in patients in 3 groups



Table 2. Endoscopic screening for varices and reception of prophylaxis.
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P Value between

Parameter Group 1 (% Group 2 (% Group 3 (%
p1(%) b2 (%) p3 (%) Group 1and 2 Group 1and 3 Group 2 and 3

No. of patients screened for varices 152/167 (91.02)  130/200 (65.00)  19/49 (38.78) <0.001 <0.001 0.001

No. of patients who had large varices amongst those screened  68/152 (44.74) 44/130 (33.85)  13/19 (68.42) 0.063 0.052 0.004

Pts with large varices on BB/ EVL prophylaxis 61/68 (89.71) 34/44 (77.27) 11/13 (84.61) 0.074 0.598 0.596

Table 3. Ascites screening practices and imparting of prophylaxis.
P Value between
Parameter Group 1 Group 2 (%) Group 3 (%)
Group land?2 Group 1and 3 Group 2and 3
No. of patients screened for ascites 167/167 (100)  152/200 (76.00)  24/49 (48.97) <0.001 <0.001 0.001
No. of patients with significant ascites in the screened patients 99/167 (59.28)  106/152 (69.74)  9/24 (37.50) 0.052 0.044 0.002
No. of patients with significant ascites who underwent ascitic fluid analyses 63/99 (63.64) 60/106 (56.60) 6/9 (66.67) 0.307 0.858 0.572
No. of patients with high risk ascites amongst those who underwent analyses 51/63 (80.95) 54/60 (90) 6/6 (100) 0.158 <0.001* 0.424%
No. of patients with high risk ascites put on prophylaxis 48/51 (94.12) 32/54 (59.26) 416 (66.67) <0.001 0.252* 0.731
*p value when equal variances not assumed, Levene’s test significant
Table 4. Assessment of renal function at diagnosis using serum creatinine estimation.
P Value between
Parameter Group 1 (%) Group 2 (%) Group 3 (%)
Groupland2  Groupland3 Group 2 and 3
Screening of renal function by serum creatinine 167/167 (100) 145/200 (72.5) 40/49 (81.63) <0.001 <0.001 0.191

(Table 5). AFP was done in 43, 38 and 6%
patients in 3 groups, respectively. The rates were
similar at study centers before and after protocol
(p value 0.276), but were significantly poor in
those diagnosed at non-study centers (p values
being < 0.001). In groups 2 and 3, who were
already diagnosed as cirrhosis, we assessed
number of patients who had been diagnosed as

cirrhosis at least 6 months back and were on
regular 6 monthly ultrasound evaluation schedules
as screening for hepatocellular carcinoma. 126
patients in group 2 and 26 patients in group 3
qualified for screening, of which 53 and 38%
patient in each group were receiving 6 monthly
ultrasonography (USG) screening for HCC, this
difference was not significant (p value 0.075).

Surveillance for hepato-pulmonary syndrome
and portopulmonary hypertension

We assessed pulse oximetry screening practice in
patients at diagnosis in 3 groups as also
echocardiography evaluation in the enrolled
patients. 117 patients out of 167 (70%) diagnosed
as cirrhosis during the protocol period underwent
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Table 5. AFP and USG screening for HCC.

P Value between

Parameter Group 1 (%) Group 2 (%) Group 3(%) Group Group Group
land2 l1land3 2and3
No. of patients with AFP done at diagnosis  72/167 (43.11)  75/200 (37.5) 3/49 (6.12) 0.276 <0.001 <0.001
Patients on 6 monthly USG surveillance -- 67/126 (53.17) 10/26 (38.46) -- -- 0.075
pulse oximetry evaluation to detect hypoxia, orthodeoxia a year. Bleeding from esophageal varices is

as markers of HPS. None of the patients in the other two
groups had undergone pulse oximetry at diagnosis.
However, 185 of these 249 patients of groups 2 and 3
(74.30%) underwent pulse oximetry at study centers
during the protocol period. Similarly, echocardiography
was done in only 14 patients in group 1 (8%) during the
protocol period, whereas none of the patients in other two
groups had any echocardiography done at diagnosis.
However, 74 of these 249 patients of groups 2 and 3
(30%) had echocardiography evaluation done during the
protocol period. As a whole group, we diagnosed 10
patients to be having hepato-pulmonary syndrome on
transthoracic contrast enhanced echocardiography.

DISCUSSION

The aim of this study was to determine the actual
practices in the care of cirrhotics pertaining to various
complications associated with it and the adherence to
practice guidelines established by various consortiums in
real life scenarios. Accordingly, we designed a protocol
incorporating various guidelines apart from the routine
investigations and treatment carried out in a patient
diagnosed as cirrhosis. The protocol was available to all
the study investigators. Of the 416 patients enrolled in the
study, 167 were diagnosed as having cirrhosis for the first
time during the protocol period. We made an attempt to
investigate, treat and care for these 167 patients with
adherence to protocol as much as possible. We
compared these practices, with what we had been
previously doing at the study centers in 200 patients
previously diagnosed by the study investigators as well in
49 patients who were being treated at non-study centers
in the past and now had presented to the study center for
further management. The three groups were similar in
terms of demographics like age, gender as well as
etiology and severity of underlying cirrhosis.

About 30 to 40% of patients with compensated cirrhosis
and 60 to 80% of those with decompensation have
esophageal varices, and evidence suggests that about a
third of those with documented esophageal varices bleed
within a period of 2 years from diagnosis (Fogel et al.,
1982; Lo et al., 2001). Incidence of newly diagnosed
varices is around 5% per year, while incidence of
increase in size of the varices is in the order of 10 to 15%

unpredictable and carries a mortality of 20 to 40% with
each bleeding episode (Fogel et al., 1982; Lo et al,
2001). It is known that the complications of portal
hypertension do not occur below a HVPG of 10 mm Hag,
the risk of variceal bleed is higher when the portal
pressure gradient is above 12 mm Hg, and that the goal
of treatment of portal hypertension is to reduce below 12
mm Hg. Meta-analyses of various studies have shown
that nonselective B-blocker (NSBB) and endoscopic
variceal ligation (EVL) are effective as primary and
secondary prophylactic therapies to prevent variceal
bleeds. However, imparting primary prophylaxis in
unselected cirrhotic patients has failed to show any
benefit in reducing first bleeds. And hence, endoscopic
surveillance of varices to determine their presence, size
and red wale signs carries an immense importance to
select patients who merit prophylaxis. In our study, > 90%
of patients diagnosed as cirrhosis for the first time
underwent endoscopy screening while only 65 and 40%
of patients diagnosed previously at the study centers or
non-study centers had such a screening done. It has
been shown that despite evidence based guidelines, only
6 to 22% of patients with large esophageal varices
receive primary prophylaxis with NSBBs (Wilbur et al.,
2005). In our study, around 90% of patients in group 1
who deserved prophylaxis received either NSBBs or EVL
as primary or secondary prophylaxis, which was
statistically not different from those in groups 2 and 3
where 77 and 85% deserving patients received any kind
of prophylaxis.

Like esophageal varices, presence of ascites in
cirrhosis signifies significant portal hypertension. Ascites
in cirrhosis is predominantly high risk with low albumin
and protein content and carries an inherent risk of
spontaneous bacterial peritonitis which is indeed most
common type of bacterial infection in hospitalized
cirrhotic patients associated with chance of hepatorenal
syndrome and subsequent high mortality. Data from a
randomized double blind control trial suggests that in a
patient with low concentration of ascites protein (< 1
gm/dl) and significant liver disease, primary prophylaxis
should be imparted to lower the incidence of first episode
of SBP (Fernandez et al., 2007). Secondary prophylaxis
has to be imparted in those with a previous history of
SBP. Kanwal et al. (2012) have shown that for 5 of 8
quality indicators of ascites care (pertaining to abdominal



paracentesis at diagnosis or index hospitalization, ascitic
fluid evaluation, and imparting of primary or secondary
prophylaxis), less than two third of patients received
recommended care even after accounting for possible
justified exceptions (Kanwal et al., 2012).

In our study, ascites screening at baseline was done in
all the newly diagnosed patients as compared to around
75 and 50% patients in the other two groups. The rates of
detection of high risk ascites were similar in three groups.
Whereas around 95% of patients in group 1 who
underwent ascitic fluid analysis and did merit prophylaxis
received one, only around two-thirds in the other two
groups received such a prophylaxis. Thus, ascites scree-
ning, ascitic fluid analysis and imparting of prophylaxis
was significantly poor in patients previously diagnosed as
cirrhosis and these rates significantly improved after
writing of the protocol.

Renal dysfunction is quite common in cirrhosis.
Patients with ascites have a 1 year and 5 vyear
probabilites of 20 and 40% for development of
hepatorenal syndrome (Gines et al., 1993). HRS type 1
carries a very poor prognosis. Renal function can also be
secondary to various therapies of cirrhosis like diuretics,
antiviral agents for HBV and HCV. Thus evaluation of
renal function at baseline periodically is important. All our
newly diagnosed patients (100%) had their baseline
serum creatinine done as compared to 70 to 80% of
patients previously diagnosed.

Around 1 to 6% patients with cirrhosis develop HCC
annually (Amarapurkar et al., 2009). Survival is poor in
most patients with HCC (5-year survival less than 5%)
except in patients in the early stage who receive
potentially curative therapy. HCC surveillance has been
advocated to detect HCC at an early stage, when critical
treatment can be applied. Ultrasonography and alpha-
fetoprotein estimation every six months have been
advocated as screening tools. However, rates of HCC
screening vary 16 to 60%. A recent meta-analysis
demonstrated that < 20% of the patients with cirrhosis
undergo HCC surveillance and the most common cause
of lack of surveillance is the failure of physicians to order
it. In a study by Poustchi et al. (2005) to investigate the
feasibility of randomized control trial in HCC, > 80%
patients refused to be in no surveillance strategy
(Poustchi et al., 2005). Thus, patients would definitely like
to be in a screening program. In our study, AFP estima-
tion was done in 37% patients previously diagnosed by
us, which went up to 43% in the protocol driven
diagnosed patients, which was still subpar. The screening
rate was a paltry 6% in patients diagnosed at non-study
centers. Around 50% of our previously diagnosed pa-
tients were in a regular 6 monthly ultrasound surveillance
program as compared to 38% of those at non study
centers.

Hepato-pulmonary syndrome and portopulmonary
hypertension are unique pulmonary complications of
cirrhosis. Most patients with hepato-pulmonary syndrome

Amarapurkar et al. 57

have cirrhosis with varying degrees of portal
hypertension. A prevalence of HPS of around 10 to 20%
has been reported in cirrhotics listed for liver trans-
plantation. However, there is no clear relation between
HPS and degree of hepatic dysfunction and it should be
suspected independently of the stage of liver disease.
There are no symptoms or signs pathognomonic of HPS
and indeed many patients with HPS may be completely
asymptomatic. Once established, there is a progressive
deterioration of arterial oxygenation even in a setting of
stable liver disease. Diagnosis of HPS is also associated
with high mortality. Similarly, portopulmonary hyperten-
sion, though a rare complication of portal hypertension,
carries a dreadful prognosis. Transthoracic echo-
cardiography (contrast enhanced for HPS) is the most
important screening test to diagnose above pulmonary
complications (Grace and Angus, 2013; Porres-Aguilar et
al., 2013). However; these entities are commonly
neglected in daily clinical practice. In our study, none of
the patients previously diagnosed at study centers or
non-study centers had undergone pulse oximetry or
transthoracic echocardiography at diagnosis. Though we
could achieve pulse oximetry screening in almost 70% of
our newly diagnosed patients, we still could do
echocardiography in a minuscule percentage of patients.

Our study had certain limitations. First, the 3rd group of
our study had too few a patients as compared to the
other two groups. This could have affected few statistical
results. Secondly, this was a short term study for a period
of three months, during which all those involved in the
care of the patients were sensitized to the new protocol.
However, long term adherence to the protocol has not
been studied. Thirdly, the effect of new protocol on the
long term survival benefit of the patients was not studied.

Thus, we conclude that in spite availability of guide-
lines, surveillance practices for various complications of
cirrhosis are not adequately followed in real life clinical
practice, even at tertiary care centers. Presence of a
dedicated protocol based on these guidelines definitely
helped wus improve our surveillance strategies.
Compliance with guidelines would definitely help us to
take better care of our patients.
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