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Background: Cirrhosis is a pathology responsible for a significant hospital morbidity and mortality. The objective of this study was to
determine the factors associated with hospital mortality in a sample of Malagasy cirrhotics.

Patients and Methods: This was a retrospective cohort study from January 2018 to August 2020 conducted in the Hepato-
Gastroenterology Unity, University Hospital Joseph Raseta Befelatanana, Antananarivo, Madagascar.

Results: One hundred and eight patients were included. The mean age was 51.13+£13.50 years with a sex ratio of 2.37. The etiology of
cirrhosis was dominated by alcohol (44.44%), hepatitis B virus (24.07%) and hepatitis C virus (13.89%). Twenty-eight patients
(25.93%) had died. Factors associated with in-hospital mortality were hepatic encephalopathy (OR: 14.16; 95% CI: 5.08-39.4; p:
0.000), renal failure (OR: 8.55; 95% CI: 2.03-39.9; p: 0.0034), gastrointestinal bleeding (OR: 3.25; 95% CI: 1.32-7.92; p: 0.0099),
hyponatraemia <130mmol/L (OR: 3.34; 95% CI: 1.04-10.6; p=0.046), Child-Pugh C classification (OR: 0.19; 95% CI: 0.12-0.21; p:
0.000), and MELD-Na score >32 (OR: 27.5; 95% CI: 4.32-174.8; p: 0.004).

Conclusion: The in-hospital mortality rate during acute decompensation of cirrhosis remains high in Madagascar. Hepatic encephalopathy,
renal failure, GI bleeding and hyponatraemia are the main clinico-biological factors affecting in-hospital mortality. Early intervention on
these modifiable factors is an important step to improve hospital outcomes. The natraemia, MELD score and MELD-Na score should be
used in routine practice in Madagascar to identify patients with acute decompensation of cirrhosis at high risk of death.
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Background

Decompensated cirrhosis is a terminal liver disease, the evolution of which is characterized by the occurrence of frequent
and potentially serious life-threatening complications.'” It is a global public health problem, especially in sub-Saharan
Africa due to the high mortality rate and the inaccessibility of treatment.' Cirrhosis accounts for approximately
2 million deaths per year worldwide."* In Madagascar, it represents the first digestive pathology encountered in
hospitalization with 33.54%? and has a high mortality rate estimated at 26.5%.> Patients with decompensated cirrhosis
have a very high risk of mortality, due to multiple complications.'® Although liver transplantation significantly improves
the survival of patients with decompensated cirrhosis, it is not widely used due to limited liver resources, high costs and
immunological reactions to transplantation.® This procedure remains unavailable in Madagascar to this day. Thus, in
a low-income country like Madagascar, the existence of readily available clinical and paraclinical parameters to assess
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the risk of in-hospital mortality may help the clinician to identify vulnerable patients. The objective of this study was to
determine the factors associated with hospital mortality in a sample of Malagasy cirrhotics.

Patients and Methods

Study Design and Participants

This was a retrospective cohort study from January 2018 to August 2020 conducted in the Hepato-Gastroenterology
Unity, University Hospital Joseph Raseta Befelatanana. Patients hospitalized during the study period with decompensated
cirrhosis were included in the study. Patients with incomplete records (absence of sodium level and/or parameters needed
to calculate Model for End stage Liver Disease (MELD) score and MELD-sodium (MELD-Na) score like INR,
creatinine, total bilirubin) and with hepatocellular carcinoma had been excluded. The clinico-biological characteristics
at admission (gender, ascites, hepatic encephalopathy, gastrointestinal (GI) bleeding, spontaneous bacterial peritonitis,
renal failure at admission, hyponatraemia, death) and the prognostic scores at admission (Child-Pugh, MELD and
MELD-Na scores) were collected.

Methodology and Definitions

The diagnosis of cirrhosis was based on an unequivocal clinical and biochemical profile, a highly suggestive endoscopic
examination, or typical imaging findings in agreement with current guidelines. The diagnosis of hepatic encephalopathy
was primarily clinical, with the presence of disorientation, confusion, inappropriate behavior, agitation, drowsiness,
stupor, frank coma, and asterixis. Spontaneous bacterial peritonitis was diagnosed based on an ascitic fluid polymorpho-
nuclear count of > 250 cells/mm3 and the absence of data suggesting secondary peritonitis. The alcoholic etiology of the
cirrhosis was retained on the basis of an alcoholic consumption of more than 20 g/day in women and 40 g/day in men for
at least 10 years, and without any other etiologies found. The viral and autoimmune origin was retained in view of the
positivity of viral markers (HBs Antigen and anti-HCV antibody) and anti-tissue autoantibodies. Non-alcoholic steato-
hepatitis was evoked in case of metabolic syndrome in a non-alcoholic patient, without other causes found.

All patients with acutely decompensated liver cirrhosis received standard medical treatment based on international
consensus. Patients with ascites underwent ascitic puncture and ascitic fluid analysis. Patients with gastrointestinal
hemorrhage were supportively cared according to a standardized protocol. Ligation and beta-blocker combination was
performed for esophageal varices. Patients with hepatic encephalopathy received lactulose therapy. Empirical antibiotic
administration was based on local guidelines. None of the patients underwent transjugular intrahepatic portosystemic
shunt (TIPSS). None of the patients underwent liver transplantation.

The Child-Pugh score was calculated using the MDcalc® application available at https://www.mdcalc.com/calc/340/

child-pugh-score-cirrhosis-mortality.

The MELD score was calculated using the MDcalc® application available at https://www.mdcalc.com/calc/2693/

meld-score-original-pre-2016-model-end-stage-liver-disease. The MELD-Na score was calculated using the MDcalc®

application available at https://www.mdcalc.com/meldna-meld-na-score-liver-cirrhosis#evidence.

Statistical Analysis

Statistical analysis was performed using Epi-Info® 7.2.4.0 software. Continuous variables were expressed as mean =
standard deviation. Categorical variables were expressed as proportion (%). A multivariate study was performed using
logistic regression to identify associations between variables (Gender, ascites, hepatic encephalopathy, gastrointestinal
bleeding, spontaneous bacterial peritonitis, renal failure, natraemia, Child-Pugh, MELD score, MELD-Na score) and
death. A value of p<0.05 was considered significant.

Results

Clinico-Biological Characteristics and Outcome of the Patients
The mean age of the patients was 51.13413.50 years with extremes from 16 to 81 years. Seventy-six patients (70.4%) were male,
with a sex ratio of 2.37. The etiology of cirrhosis was dominated by alcohol (44.44%), hepatitis B virus (24.07%) and hepatitis
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C virus (13.89%). Ascites (97.2%), gastrointestinal (GI) bleeding (33.3%) and hepatic encephalopathy (29.6%) were the 3 main
modes of decompensation. Ten patients (9.3%) had renal failure on admission. Sixty patients (55.56%) had a Child-Pugh C score.
The mean natraemia was 131.8 mmol/L with extremes ranging from 94 to 148 mmol/L. The mean MELD and MELD-Na scores
were 19.7 (range 7-54) and 22.9 (range 7—44), respectively. Twenty-eight patients died during hospitalization, giving an in-
hospital mortality rate of 25.9%. The causes of death were hepatic encephalopathy (53.6%), GI bleeding (35.7%), bacterial
infections (7.1%) and hepatorenal syndrome (3.6%). The clinical and biological characteristics and outcome of the patients are
reported in Table 1.

Table | Clinical and Biological Characteristics of Study

Population

Characteristics Value
Mean age (SD) 51.13 (13.50)
Gender, n (%),

e Male 76 (70.37)

eoFemale 32 (29.63)
Ascites, n (%) 105 (97.22)
Gastrointestinal bleeding, n (%) 36 (33.33)
Hepatic encephalopathy, n (%) 32 (29.63)
Spontaneous bacterial peritonitis, n (%) 21 (19.44)
Renal failure, n (%) 10 (9.26)
Etiology of cirrhosis, n (%)

oAlcohol 48 (44.44)

oHBV 26 (24.07)

oHCV 15 (13.89)

e Alcohol/HBV or alcohol/HCV 4 (3.70)

e Auto-immune hepatitis 3(2.78)

o Cryptogenic 8 (7.41)

oOthers 4 (3.70)
Child-Pugh Classification, n (%)

oChild-Pugh B 48 (44.44)

oChild-Pugh C 60 (55.56)
Serum creatinine (umol/L), mean (SD) 112.70 (93.46)
Serum albumin (g/L), mean (SD) 22.39 (5.35)
Total bilirubin (umol/L), mean (SD) 88.24 (108.45)
INR, mean (SD) 2.02 (0.98)
ALT (U/L), mean (SD) 62.38 (121.03)
Sodium (mmol/L), mean (SD) 131.87 (8.51)
Hyponatraemia, Yes/No, n (%) 66 (61.11)

o< 130 38 (57.58)

o> (30 28 (42.42)
MELD score, mean (SD) 19.73 (8.33)
MELD-Na score, mean (SD) 22.95 (7.81)
Death, n (%) 28 (25.93)
Causes of death, n (%) (n=28)

eHepatic encephalopathy 15 (53.57)

eGastrointestinal bleeding 10 (35.71)

eBacterial infections 2(7.14)

eHepatorenal Syndrome 1 (3.57)

Abbreviations: SD, standard deviation; HBYV, hepatitis B virus; HCV, hepatitis
C virus; INR, international Normalized Ratio; ALT, alanine aminotransferase;
MELD, Model for End stage Liver Disease; MELD-Na, adds sodium to the MELD.
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Table 2 Factors Associated with in-Hospital Mortality

OR (95% CI) P value
Gender 0.55 (0.22-1.36) 0.190
Ascites 0.69 (0.06-7.94) 0.760
Hepatic encephalopathy 14.15 (5.08-39.43) 0.000
Gastrointestinal bleeding 3.24 (1.32-7.92) 0.009
Spontaneous bacterial peritonitis 2.03 (0.73-5.58) 0.170
Renal failure 8.55 (2.03-39.9) 0.003
Natraemia 0.88 (0.83-0.94) 0.002
Natraemia < 130 mmol/L 3.34 (1.04-10.6) 0.046
Child-Pugh C 0.19 (0.12-0.21) 0.000
MELD score 1.18 (1.09-1.27) 0.000
MELD-Na score 1.23 (1.12-1.34) 0.000
MELD-Na score 2 32 27.5 (4.32-174.8) 0.000

Abbreviations: OR, odds ratio; Cl, confidence interval; MELD, Model for End
stage Liver Disease; MELD-Na, adds sodium to the MELD.

Factors Associated with in-Hospital Mortality

Factors associated with in-hospital mortality were hepatic encephalopathy (OR: 14.16; 95% CI: 5.08-39.4; p: 0.000),
renal failure (OR: 8.55; 95% CI: 2.03-39.9; p: 0.0034), GI bleeding (OR: 3.25; 95% CI: 1.32-7.92; p: 0.0099),
hyponatraemia <130mmol/L. (OR: 3.34; 95% CI: 1.04-10.6; p=0.046), Child-Pugh C classification (OR: 0.19; 95%
CI: 0.12-0.21; p: 0.000), and MELD-Na score >32 (OR: 27.5; 95% CI: 4.32-174.8; p: 0.004). The factors associated
with in-hospital mortality are reported in Table 2.

Discussion

The aim of this study was to investigate factors associated with mortality in patients with acute decompensation of
cirrhosis. Several parameters were evaluated, whether clinical, such as the presence of hepatic encephalopathy and GI
bleeding, or biological, such as the existence of renal dysfunction and/or hyponatraemia, or the MELD and MELD-Na
scores usually used in pre-transplantation.

In this study, the in-hospital mortality rate was 25.9%. This rate was similar to that found in a previous study in
2010 performed in the same unit.® In contrast, the overall in-hospital mortality rate in America was 8% in 2017.” This
clear difference can be explained by the difficulty of managing cirrhosis in Madagascar due to the absence of certain
drugs (albumin, vasoactive drugs.), the inadequacy of the technical platform (few endoscopic centers) And different
severity of illness at the time of admission. As for the causes of death, they remained the same between our study and
that of 2010° with respectively hepatic encephalopathy in 53.6% vs 51.6% and GI bleeding in 35.7% vs 25.8%.

In our study, ascites did not appear to be a factor associated with in-hospital mortality (OR: 0.69; CI95%: 0.06 to
7.94, p=0.76). In fact, its appearance constitutes a turning point in the evolution of cirrhosis in the short and medium
term. Approximately 60% of cirrhotic patients will develop ascites within 10 years, which is a poor prognostic factor
since the survival rate is 40% at 1 year.®

Our results showed that hepatic encephalopathy (EH) was not only the first cause of mortality, but also appeared to be
a risk factor for death during hospitalization (OR: 14.15; 95% CI: 5.08 to 39.43, p=0.000). In a Ghanaian study, including
167 cirrhotic patients, 53 patients had presented a HE of which 40 (75.5%) died during hospitalization. They had
objectified a strong association between HE and death (p<0.001).’

GI bleeding represented the second complication in this present study (33.3%). In addition, it was strongly associated
with the risk of death (OR: 3.24; CI95%:1.32 to 7.92, p=0.0099). This prevalence of GI bleeding was lower in an
Argentinean study (10%) and was not associated with risk of in-hospital mortality (p=0.055).® This difference is due to
the difficulty of performing emergency endoscopic variceal ligation in Madagascar.
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Renal dysfunction was strongly associated with the risk of death during hospitalization (OR: 8.55; 95% CI: 2.034 to
39.9, p=0.0034). In a Brazilian study, 51 patients (26%) out of 198 cirrhotic patients with renal failure died, with hospital
mortality being higher in those with increased creatinine (p<0.000001).'" These results were confirmed by another
publication (OR=2; CI95%: 0.5-3.47, p=0.04) with an area under the curve of 92% (CI95% 87.6-95.8).°

Hyponatraemia was very frequent in our patients (61.11%). Indeed, 38 patients (35.2%) with sodium level<130mmol/
L and 28 (25.0%) between 130-135mmol/L. A hyponatraemia <130mmol/L was strongly associated with the risk of
death (OR=3.34; CI95%: 1.04 to 10.6, p=0.04). This relatively high prevalence of hyponatraemia was found in an
American (87%)"" and Tunisian (31.4%) study.'? In the Tunisian study,'? hyponatraemia was significantly associated
with severe Child-Pugh C cirrhosis (OR=7.84; C195%: 2.47 to 24.9, p<0.001) with an overall 1-year survival estimated at
22.5%. However, in an American study,'' patients with severe hyponatraemia had more hepatic encephalopathy (28%;
p<0.05) and hospital mortality related to hyponatraemia was higher but not significant (16% vs 10%; p=0.25). Several
studies reported that the presence of hyponatraemia can be the harbinger of several complications such as hepatic
encephalopathy, hepatorenal syndrome and therefore the risk of death related to hyponatraemia before transplantation is
very high.'*'*

Our outcomes showed that the MELD score was associated with a risk of in-hospital mortality (OR=1.18; CI95%:
1.09 to 1.27, p=0.000). Usually the MELD score is used by several countries for graft allocation of liver transplants.'” It
was originally developed to predict 3-month mortality in patients who received TIPS."> All studies on MELD were
mainly aimed at demonstrating the possibility of using it as a predictive factor of 3-month or 1-year mortality in
comparison with other scores (Child-Pugh, MELD-Na.).'®!”

The MELD-Na score especially when it was >32 was strongly associated with the death of our patients (OR: 27.5;
CI95%: 4.32-174.8; p=0.0004). This score had incorporated sodium level, which is an independent risk factor for
mortality in cirrhosis, into the MELD score.'® The MELD-Na score had taken the place of the MELD score for liver
transplant allocation in the United States.'” A study done in Hong Kong, including patients with chronic hepatitis B,
reported a strong correlation between MELD-Na score and in-hospital mortality, especially when the MELD-Na score >
30 with a mortality of 64% (p<0.0001).?° The MELD-Na score is mainly used to assess the risk of death of patients at 3
months with c-statistic at 0.83 (p<0.0001, CI 95% 0.77-0.89)."¢

Conclusion

In-hospital mortality in patients with cirrhosis remains high in Madagascar. This study had highlighted the poor
prognostic factors that should be compulsorily searched for on admission of patients with cirrhosis, such as the presence
of hepatic encephalopathy, GI bleeding, renal failure, hyponatraemia <130mmol/L and a MELD-Na score >32. These
patients will need to be closely monitored. In addition, improved management of its complications is necessary if the in-
hospital mortality rate of cirrhosis is to be improved.

Data Sharing Statement
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