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1. Abstract
1.1. Background: Hypervolemic hyponatremia is seen in nearly half  
of  the patients with cirrhosis. There is a scarcity of  data correlating 
hyponatremia with either liver/renal function markers or mortality 
in patients with decompensated cirrhosis. Our study aimed to iden-
tify relationship of  hyponatremia with renal and hepatic function in 
decompensated cirrhosis as well as its role as indicator of  prognosis.

1.2. Materials and Methods: Patients diagnosed with decompensat-
ed cirrhosis were administered a pilot-tested questionnaire to deter-
mine epidemiological characteristics, etiology of  cirrhosis, features 
of  decompensation, laboratory investigations and other associations. 
It was followed by severity assessment of  liver disease via calcula-
tion of  MELD and MELD-Na score. Patients were divided into 2 
groups based on serum sodium above or below 136 mEq/L. Data 
analysis was performed using multivariate COX regression analysis, 
Chi-square, log rank, and independent t-test.

1.3. Results: Our study enrolled 197 individuals with decompensated 
cirrhosis. Patients in group A with Na concentration <136 mEq/L 
(129.17±5.78) showed statistically significant low serum chloride 
and albumin, elevated liver enzymes, prothrombin time/INR, serum 
potassium, total bilirubin and creatinine as opposed to patients in 
group B who had Na concentrations ≥ 136 mEq/L (140.56±4.09). 
Incidence of  one-year mortality (27.9 % vs 6.3 %, p<0.001), MELD 
score (p=0.001) and MELD-Na score (p<0.001) were significantly 
higher in group A as compared to group B.

1.4. Conclusion: Hyponatremia was found to be a major poor prog-
nostic marker indicating decreased survival in conjunction with its 
association with both poor liver and renal function profile.

2. Introduction
Cirrhosis is the end stage of  chronic liver disease which gives rise to 
a multitude of  life-threatening and severely morbid complications 
such as esophageal varices, upper gastrointestinal bleeding, hepatic 
encephalopathy, ascites, spontaneous bacterial peritonitis, hepatore-
nal syndrome, etc. [1] Because of  high prevalence of  Hepatitis B and 
Hepatitis C, cirrhosis is one of  the most common liver diseases in Pa-
kistan and accounts for a high morbidity and mortality. [2, 3] Model 
for End Stage Liver Disease (MELD) and Child Pugh Scoring system 
are used to determine the severity and prognosis of  chronic liver 
disease and stratify patients in terms of  management plan. These 
scoring systems use multiple laboratory parameters such as serum 
albumin, serum creatinine, prothrombin time, and serum albumin as 
well as clinical parameters such as ascites and hepatic encephalopa-
thy to produce a score which then classify patients according to the 
severity of  their liver disease [4-8].

Electrolyte imbalances are one of  the major and well documented 
consequences of  chronic liver disease that develop as a result of  
third space shifting of  body water, decreased effective circulatory 
volume, poor kidney perfusion, excessive secretion of  vasopressin 
and its altered metabolism, secondary hyperaldosteronism as well as 
use of  diuretics and aldosterone receptor antagonists [9-13].
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Although many studies have studied the relationship of  cirrhosis 
with various electrolyte imbalances, however there is a scarcity of  
data correlating disturbances in serum sodium concentration with 
mortality in patients with decompensated hepatic cirrhosis in terms 
of  survival rates and prognosis of  these patients. Our study aims to 
identify alterations of  serum sodium levels in patients with decom-
pensated cirrhosis as indicator of  prognosis, mortality and overall 
survival in terms of  MELD and Child Pugh Classification. This will 
help identify and stratify patients with decompensated cirrhosis in 
terms of  treatment plan and need for aggressive medical care that 
will help improve their survival and quality of  life. 

3. Objective
To find out the association between severity of  chronic liver disease 
and hyponatremia in patients with decompensated cirrhosis in terms 
of  survival rate, mortality as well as liver and renal function pro-
file.  

4. Materials and Methodology
4.1. Study Setting

This Prospective Cohort study was conducted in Karachi during the 
period of  January 2018 to May 2019. The study enrolled 217 patients 
admitted in five different Medical Wards at Civil Hospital Karachi.

All the patients with the diagnosis of  decompensated cirrhosis based 
on ultrasonographic findings were enrolled. Patients were labeled 
to have cirrhosis if  at least two of  the following ultrasonographic 
findings were present: liver changes (nodularity, irregularity, increased 
echogenicity, atrophy or segmental hypertrophy), portal vein of  more 
than 13mm, spleen size of  more than 11cm and presence of  ascites. 
In our study we defined “decompensated cirrhosis” as presence of  
or history of: ascites, esophageal varices, variceal bleeding or hepatic 
encephalopathy. The presence of  any one of  these findings classified 
patients as having decompensated cirrhosis.

All those patients with a history of  Diabetes Mellitus, Hypertension, 
Ischemic heart disease, Cerebrovascular disorder, Renal failure, Hy-
perlipidemia, Acute pancreatitis, Sepsis, BMI>30 and those using 
oral contraceptives, lipid lowering drugs and anticoagulants were ex-
cluded from this study. 

At the time of  admission, the patients were administered a pilot-test-
ed questionnaire. The questionnaire was divided into three parts. The 
first part comprised of  the epidemiological characteristics which in-
cluded Age and Gender. The second part involved etiology, ultraso-
nographic findings, features of  decompensation, associated illnesses, 
and any drug usage. The last part of  the questionnaire included Lab-
oratory investigations. Intravenous non-fasting sample of  patients 
were drawn after informed consent. These samples were sent to 
Hospital laboratory for serum electrolytes, total bilirubin, Creatinine 
and INR (International Normalized Ratio).

Severity Assessment of  Liver Damage: For grading the severity, 
Model of  End Stage Liver Disease (MELD) and Child Pugh Classi-
fication were used. 

For MELD score calculation below mentioned equation was used:

MELD = 9.6 × log [creatinine (mg/dL)] + 3.8 × log [bilirubin(mg/
dL)] + 11.2 × log (INR) + 6.43

Patients will be divided into four groups based on their individual 
score: 

I.  Group 1: score of less than or equal to 10

II. Group 2: score of 11-18,

III. Group 3: score of 19-24 and

IV. Group 4: score of more than 25.

MELD-Na were further calculated by using equation = MELD + 
(140 − Na) − 0.025 × MELD × (140 − Na)as it adds the serum Na 
to the overall calculation and provide a more accurate prediction of  
morality. All patients were followed for one year to determine the re-
lationship of  serum Na levels and MELD score with actual mortality.

The patients were divided into two groups, a (Na < 136 mEq/L) and 
B (Na ≥ 136 mEq/L) according to the median value of  Na in our 
sample which was 136 mEq/L. 

4.2. Laboratory Analysis

Electrolytes, Liver function tests (LFTS), blood urea nitrogen (BUN) 
and creatinine (Cr) were determined using Roche Cobas c501 chem-
istry analyzer (Roche Diagnostics). The coagulation profile was cal-
culated by blood coagulation analyzer, SYSMEX CA-1500.

4.3. Statistical Analysis

The data was tested for normality by Shapiro-Wilk test. All the con-
tinuous variables were expressed as mean+ standard deviation (SD) 
or as median (interquartile range) while categorical variables were 
expressed in terms of  frequency (percentages). Independent t-test 
or Mann-Whitney U-tests were applied to compared continuous 
variables while Chi-square or Fisher’s exact test were used to com-
pared categorical variables. Survival curves were generated by means 
of  the Kaplan-Meier analysis and differences between groups were 
determined by the log-rank test. All variables which had a p<0.25 
in univariate analysis were included in Multivariate COX regression 
analysis. The forward stepwise likelihood ratio method was used to 
identify the independent predictors of  mortality. All tests were two-
tailed and a p-value of  less than 0.05 was considered significant. Data 
was analyzed using SPSS Statistics, version 17.0 (IBM SPSS Inc., Chi-
cago, IL). 

5. Results
The average age of  the population was 50.30+14.39 while more than 
half  (n=103, 52.3%) of  the patients were females. Mean MELD and 
MELD-Na scores were 16.66+8.06 and 18.86+9.03, respectively. 
During the follow-up period of  12 months, 31 (15.7%) patients died 
due to hepatic-related causes. The etiology of  cirrhosis was hepa-
titis C in 69.5% (n=137) of  patients, hepatitis B in 11.2% (n=22) 
of  patients, alcoholic liver disease in 1.0% (n=2) of  patients and 
hemochromatosis in 0.5% (n=1) of  patients. Almost 17 % (n=34) 
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of  patients had cirrhosis of  unknown etiology. Major presenting 
complaint were abdominal distension (n=96, 48.7%), encephalop-
athy (n=83, 42.1%), esophageal varices (n=78, 39.6%), abdominal 
pain (n=71, 36.0%), altered level of  consciousness (ALOC) (n=68, 
34.5%), fever (n=48, 24.4%) and melena (n=40, 20.3%) (Table 1).

Detailed comparison of  the baseline characteristics, clinical features 
and biochemical markers of  the groups are shown in table 1. On 
comparison between Group A (Na<136 mEq/L, n =86) and Group 
B (Na >136 mEq/L, n=111), except for the presence of  positive 
Hepatitis C serology, there was no significant difference in presenting 
complaints while complications were significantly higher in group A 
as compared to group B (p=0.025). 

Among biochemical markers serum Na (p<0.001), serum Chloride 
(p<0.001) and albumin levels (p<0.001) were significantly higher in 
group B as compared to group A. However, alanine transaminase 
(ALT) (p=0.001), alkaline phosphatase (ALP) (p=0.015), total biliru-
bin (p=0.002) and creatinine (Cr) (p=0.003) levels were significantly 
higher in group A as compared to group B. Incidence of  mortali-
ty at one-year follow-up (27.9 % vs 6.3 %, p<0.001), MELD score 
(p=0.001) and MELD-Na score (p<0.001) were also significantly 
higher in group A as compared to group B.

A total of  73 (37.1%) patients had Na levels of  less than normal 
lower limit i.e 135 mEq/L and 41 (20.8%) of  patients had Na levels 
of  130 mEq/L or less (Figure 1).

Figure 1: Bar chart showing distribution of  serum sodium concentration values in patients with decompensated liver cirrhosis.

Table 1: Comparison of  baseline characteristics between the two groups, A (Na<137 mEq/L) and B (Na > 137 mEq/L).

Variables Overall sample (n=197) Na<136 mEq/L (n=86) (Group A) Na > 136 mEq/L (n=111) (Group B) ap=value

Age (years 50.30+14.39 50.93+14.92 49.82+14.01 b0.592
Gender    0.572
Male, n (%) 94 (47.7) 43 (50.0) 51 (45.9)  
Female, n (%) 103 (52.3) 43 (50.0) 60 (54.1)  
Etiology of cirrhosis, n (%)     
Hepatitis C 137 (69.5) 67 (77.9) 70 (63.1) 0.025
Hepatitis B 22 (11.2) 7 (8.1) 15 (13.5) 0.235
Hemochromatosis 1 (0.5) 1 (1.2) 0 (0.0) d0.437
Alcoholic liver disease 2 (1.0) 1 (1.2) 1 (0.9) d0.684
Unknown etiology 34 (17.3) 10 (11.6) 24 (21.6) 0.066
Abdominal pain, n (%) 71 (36.0) 29 (33.7) 42 (37.8) 0.551
ALOC, n (%) 68 (34.5) 29 (33.7) 39 (35.1) 0.836
Abdominal distension, n (%) 96 (48.7) 45 (52.3) 51 (45.9) 0.374
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Pedal edema, n (%) 22 (11.2) 9 (10.5) 13 (11.7) 0.783
Shortness of breath, n (%) 19 (9.6) 7 (8.1) 12 (10.8) 0.529
Oligouria, n (%) 16 (8.1) 9 (10.5) 7 (6.3) 0.289
Melena, n (%) 40 (20.3) 15 (17.4) 25 (22.5) 0.379
Fever, n (%) 48 (24.4) 26 (30.2) 22 (19.8) 0.091
Nausea/Vomiting, n (%) 14 (7.1) 3 (3.5) 11 (9.9) 0.082
Bleeding per rectum, n (%) 6 (3.0) 1 (1.2) 5 (4.5) d0.234
Umbilical swelling, n (%) 1 (0.5) 1 (1.2) 0 (0.0) d0.437
Constipation, n (%) 22 (11.2) 11 (12.8) 11 (9.9) 0.524
Jaundice, n (%) 11 (5.6) 7 (8.1) 4 (3.6) 0.169
History of Ascites, n (%) 157 (89.7) 69 (80.2) 88 (79.3) 0.869
Esophageal varices, n (%) 78 (39.6) 32 (37.2) 46 (41.4) 0.547
Encephalopathy, n (%) 83 (42.1) 38 (44.2) 45 (40.5) 0.607
Liver changes, n (%) 189 (95.9) 84 (97.7) 105 (94.6) d0.470
Portal vein size>13mm, n (%) 80 (40.6) 35 (40.7) 45 (40.5) 0.982
Spleen size>11cm, n (%) 151 (76.6) 70 (81.4) 81 (73.0) 0.166
Na [mEq/L] 135.59+7.48 129.17+5.78 140.56+4.09 b<0.001
K [mEq/L] 4.25+1.04 4.33+1.18 4.20+0.92 b0.386
Cl [mEq/L] 99.45+10.28 93.73+12.06 103.87+5.52 b<0.001
ALT (IU/L) 30.0 (30.0) 34.5 (33.5) 28.0 (21.0) c0.010
ALP (IU/L) 113.0 (75.0) 121 (104.00) 104.0 (80.00) c0.015
Total bilirubin (mg/dL) 1.37 (2.40) 2.03 (3.24) 1.16 (1.70) c0.002
Albumin (mg/dL) 2.30 (1.0) 2.20 (0.63) 2.60 (1.00) c<0.001
Creatinine (mg/dL) 1.0 (0.60) 1.10 (0.83) 0.90 (0.50) c0.003
PT [sec] 14.7 (6.75) 15.6 (7.28) 14.6 (7.30) c0.098
INR 1.40 (0.64) 1.48 (0.65) 1.39 (0.69) c0.088
MELD score 16.66+8.06 18.74+8.19 15.05+7.62 b0.001
MELD-Na score 18.86+9.03 24.24+7.07 14.69+8.16 b<0.001
Mortality, n (%) 31 (15.7) 24 (27.9) 7 (6.3) <0.001

ap value<0.05 were considered statistically significant
bIndependent t-test. 
cMann Whitney U test was used to compare quantitative data without normal distribution.
dFisher’s exact test and x2 test (Pearson’s chi-square test) were used to compare categorical variables. Data presented as mean+standard deviation, median 
(IQR) and frequency (percentages). UGIB: upper gastrointestinal bleeding; ALOC: altered level of  consciousness; Na: sodium; K: potassium; Cl: chloride; 
ALT: alanine transferase; ALP: alkaline phosphatase; PT: prothrombin time; INR: international normalized ratio; MELD: Model for End-Stage Liver Disease.

5.1. Survival Analysis

Kaplan-Meier survival curve showed that the mortality rate was sig-
nificantly higher in patients with Na <136 mEq/L than those with 
Na >136 mEq/L (27.9% [24/86] vs 6.3% [7/111]) (log-rank test, 
p value <0.001) (Figure 2A). Similarly, the survival rates in patients 
with MELD-Na score of  >18.75 had greater risk of  mortality than 
those with MELD-Na score of  <18.75 (28.3% [28/99] vs 3.1 % 

[3/98]) (log-rank test, p value <0.001) (Figure 2B). 

5.2. Multivariate Analysis

ALOC (HR 3.8, 95% CI 1.8-8.1, p<0.001), MELD score (HR 1.1, 
95% CI 1.0-1.1, p=0.001), Na<137 mEq/L (HR 3.8, 95% CI 1.6-9.1, 
p=0.002) were independent predictors of  mortality. Increasing level 
of  albumin had protective effects and it reduce mortality rates by 
almost 70% (HR 0.3, 95% CI 0.1-0.9, p=0.03) (Table 2).

Table 2: Multivariate Cox regression analysis identifying the independent predictors of  mortality

Variables HR 95% CI +p-value

ALOC* 3.79 1.781-8.077 <0.001

Albumin, +1g/dL 0.344 0.133-0.889 0.028

MELD 1.079 1.035-1.125 0.001

Na<137 (mEq/L)* 3.836 1.615-9.114 0.002
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Figure 2A: Kaplan-Meier Survival curve based on serum sodium concentration.

Figure 2B: Kaplan-Meier Survival curve based on MELD-Na score.

6. Discussion
This study represents the only investigation reported from Pakistan 
which evaluates the correlation of  hyponatremia with prognosis, 
mortality and survival rate in patients with decompensated cirrhosis. 
The results indicate that a large proportion of  patients with cirrhosis 

have values of  serum sodium concentration below the normal range. 
In fact, close to half  (43.4%) of  patients with cirrhosis in our study 
had Na concentration ≥ 136 mEq/L, a figure that is similar to pre-
viously conducted studies. Kim et al. found that the prevalence of  
hyponatremia in their cohort of  cirrhotic patients was 47.9%. [14] 
Similarly, another observational cohort study reported the prevalence 
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of  hyponatremia to be 44.1% in cirrhotic patients admitted to a ter-
tiary center in Slovakia. [15] Our study demonstrated no significant 
association of  low serum sodium levels with age, gender and etiology 
of  cirrhosis, except that Hepatitis C etiology was found to be signifi-
cantly higher in hyponatremic group A patient (Na<136 mEq/L) 
as compared to group B (Na > 136 mEq/L) (p=0.025). Moreover, 
Hepatitis C was found to be the most common cause of  cirrhosis 
among our study population (69.5%). This is in conjunction with an-
other study conducted in Pakistan which also reported chronic hep-
atitis C as the most common etiology of  cirrhosis (71.6%). [16] In 
Pakistan, decompensated chronic liver disease results in 68% of  the 
ward admissions, 92% of  ER patients overall causing 78.2 % deaths. 
[17] Through our study and previous literature, it can be established 
that such rampant incidence of  cirrhosis in Pakistan is due to the 
high prevalence of  hepatitis C which is preventable by standard com-
munity health services [18].

The principal finding of  this study was that hyponatremia is a major 
poor prognostic marker as indicated by significantly higher incidence 
of  1-year mortality and significantly lower survival rate in group A as 
compared to group B. Lower survival rates among hyponatremic pa-
tients have been corroborated by several authors. Boin et al reported 
that normonatremic patients displayed 1, 5, and 10- year survivals of  
65.2%, 50.3%, and 42.0%, respectively; while hyponatremic subjects 
had 44.4%, 34.3%, and 28.6%, for the same periods. [19] Further-
more, a study conducted by Planas R et al demonstrated that for 
cirrhotic patients, the 1-year probability of  survival after develop-
ing hyponatremia was only 25.6%. [20] Survival rates are negatively 
impacted in hyponatremia by major complications of  hepatorenal 
syndrome, infectious complications, and neurologic disorders. An 
investigation conducted in Taiwan confirms these observations by 
demonstrating that cirrhotic patients with hypernatremia have a sig-
nificantly higher incidence of  ascites, renal failure, sepsis, hepatic en-
cephalopathy, and in-hospital mortality. In the same study, it was also 
established that hyponatremia increases the risk of  these complica-
tions by 4.5, 3.7, 2.0, 2.3, and 2.1 times, respectively [21]. In addition 
to that, hyponatremia has also been recognized as an independent 
predictive factor of  the impaired health related quality of  life in cir-
rhotic patients owing to the requirement for strict fluid restriction in 
such individuals [22]. 

Another major finding of  our study was the association of  hypona-
tremia with increased severity of  liver disease as evidenced by the sta-
tistically significant negative correlation of  serum sodium concentra-
tion with MELD score and MELD-Na score. In a study conducted in 
Egypt, a similar relationship was found between serum sodium level 
and the two scoring systems: Child-Pugh score (r =-0.690, p<0.001) 
and MELD score (r= 0.586, p<0.001). [23] In the multivariate anal-
ysis of  our study, MELD score and serum sodium concentration 
were found to be independent predictors of  mortality. A previously 
conducted study, which looked at data from 6769 patients registered 
with the Organ Procurement and Transplantation Network in 2005 

and 2006, also highlighted the significant association of  both the 
MELD score and the serum sodium concentration with mortality 
(HR for death, 1.21 per MELD point and 1.05 per 1-unit decrease 
in the serum sodium concentration for values between 125 and 140 
mmol/L; P <.001 for both variables). [14] These findings are in good 
agreement with the findings of  other studies which established both 
serum sodium levels and MELD scores as predictors of  mortality in 
patients with advanced cirrhosis. [24, 25] Thus, these outcomes may 
point towards the incorporation of  serum sodium level in the severi-
ty and prognosis assessment of  cirrhosis. The MELD score has been 
criticized for its limited prognostic accuracy for certain subgroups 
including patients with cirrhosis, complicated by ascites and hypo-
natremia. Consequently, some investigators have advocated for the 
usage of  MELD-Na (the MELD with the incorporation of  serum 
sodium) model for more accurate survival prediction before creating 
priority lists for liver transplantation. [26] In addition to MELD-Na, 
two other sodium incorporated prognosticators, the I MELD (the in-
tegrated MELD) and the MESO index (the MELD to sodium index), 
have been assessed by investigators and have shown positive results 
in predicting the prognosis of  patients with decompensated cirrhosis 
for short and intermediate periods [27]. 

Other findings of  our study include laboratory data and biochemical 
markers demonstrating poor liver and renal function profile associ-
ated with hyponatremia. Patients in group A with Na concentration 
<136 mEq/L showed statistically significant low serum chloride and 
albumin and significantly elevated liver enzymes, prothrombin time 
(PT), International Normalized Ratio (INR), total bilirubin and cre-
atinine as opposed to patients in group B who had Na concentra-
tions ≥ 136 mEq/L. Similar laboratory parameters were observed 
in a prospective study conducted in 2015 in which the hyponatremic 
cohort had significantly greater serum creatinine, total bilirubin, PT, 
and INR, while serum albumin was significantly reduced. [24] There-
fore, as per this data, hyponatremia is a marker of  liver and renal dys-
function and corresponds with escalated chances of  variceal bleeding 
which is also a risk factor for developing hepatic encephalopathy. 
[24] However, ultrasonographic changes and specific complications 
of  decompensated cirrhosis; portal hypertension (portal vein size ≥ 
13mm and splenic size ≥ 11 cm), ascites, hepatic encephalopathy, 
variceal bleeding and jaundice did not alter much with change in se-
rum sodium levels. The presence of  dilutional hyponatremia is also 
associated with severe ascites, spontaneous bacterial peritonitis, and 
hepatorenal syndrome. [28] In one study, the serum sodium level be-
fore the onset of  spontaneous bacterial peritonitis (SBP) was an in-
dependent predictor of  renal impairment failure triggered by SBP in 
cirrhotic patients. [29] It has also been suggested that serum sodium 
is an earlier and more sensitive test than serum creatinine to detect 
circulatory dysfunction resulting in renal failure and/or death [22].

Our study demonstrated serum albumin levels as a survival marker 
for cirrhosis and our multivariate analysis showed that higher lev-
els of  albumin can independently lessen mortality rates by approx-
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imately 70%. A recently conducted randomized trial reported that 
long-term albumin administration to patients with decompensated 
cirrhosis improves survival with a 38% reduction in the mortality 
hazard ratio (0·62 [95% CI 0·40–0·95]) compared with standard 
medical treatment alone. [30] In another randomized trial, patients 
who received intravenous albumin had a higher rate of  hyponatre-
mia resolution, independent of  renal function and baseline sodium 
levels, which was in turn associated with a better 30-day survival. [31] 
These protective benefits of  albumin may derive from a combination 
of  its oncotic and non-oncotic properties, and might be a result of  
albumin mitigating effective hypovolaemia which is a major patho-
genic factor for ascites formation. [32] However, further studies are 
warranted to determine the albumin concentration threshold which 
might possibly be needed to achieve the therapeutic effects, as well 
as to determine the cost effectiveness of  this intervention as albumin 
supplementation is an expensive treatment, particularly for low in-
come countries.  

Hyponatremia presents as an ominous complication in patients of  
decompensated cirrhosis and is associated with increased morbidity 
and mortality. The experimental results of  this study verify that a 
finding of  serum sodium concentration < 136 mEq/L in cirrhot-
ic patients should be considered an indicator of  negative outcome. 
Therefore, coordinated efforts need to be made to ensure early de-
tection and management of  this electrolyte imbalance with an aim 
to successfully channel these patients to liver transplantation. The 
approach to liver transplantation is to prioritize the allocation of  liv-
er grafts on the basis of  the estimated risk of  death for a patient on 
the waiting list. [14] Considering that both serum sodium levels and 
MELD score are independent predictors of  mortality, other models 
such as MELD-Na might provide better calibration and may subse-
quently reduce mortality among patients on the waiting list. Thus, 
more research needs to be done to thoroughly investigate the pre-
dictability of  alternate scoring systems for preoperative mortality, as 
well as for post-operative mortality. The treatment of  hyponatremia 
also remains a challenge and there is a dire need to further examine 
the safety profile and long-term benefits of  current and newly de-
veloped oral agents for the management of  hyponatremia in cirrho-
sis.  

Our study should be analyzed in light of  certain limitations. First, our 
sample size was drawn from one urban tertiary care setting; there-
fore, the findings may not be generalized for other patient popula-
tions. Second, time trends were not taken into consideration as the 
laboratory data was obtained only when the patients were admitted. 
Factors such as volume status and the use or nonuse of  diuretics may 
alter serum sodium concentrations; hence a sequential measurement 
of  serum sodium concentrations might provide a more complete 
picture for mortality risk. Nonetheless, published data and common 
clinical observations indicate that hyponatremia in patients with cir-
rhosis is difficult to alter. [14] Third, more than 80% of  our patient 
population comprised of  hepatitis B and C patients. Therefore, this 

study might not be directly extrapolated to populations with predom-
inantly non-viral etiologies of  cirrhosis, such as alcoholic liver dis-
ease.  

7. Conclusion
Hyponatremia is one of  the major poor prognostic markers indicat-
ing decreased survival because of  its association with both poor liver 
function profile manifested by low serum albumin levels, raised pro-
thrombin time and International Normalized Ratio (INR), raised liv-
er enzymes levels and raised serum total bilirubin as well as worsen-
ing kidney function status marked by alterations in other electrolytes 
and rising serum creatinine levels overall theoretically raising chances 
of  developing and/or worsening already existing complications of  
decompensated chronic liver disease. Therefore, patients with de-
compensated chronic liver disease who present with hyponatremia 
should be marked as candidates that require intensive care, aggressive 
management and careful monitoring which may increase their surviv-
al rate.   

      References

1. Poordad FF. Presentation and complications associated with cirrhosis 
of  the liver. Curr Med Res Opin. 2015; 31: 925-37. 

2. Ahmed W, Qureshi H, Arif  A et al. Changing trend of  viral hepati-
tis—” A twenty one year report from Pakistan Medical Research Coun-
cil Research Centre, Jinnah Postgraduate Medical Centre, Karachi”. 
JPMA. 2010; 60: 86.

3. André F. Hepatitis B epidemiology in Asia, the Middle East and Africa. 
Vaccine. 2000; 18: S20-2.

4. Child III, CG, Turcotte, JG. Surgery and portal hypertension. In: The 
Liver and Portal Hypertension, Child III CG (Ed), Saunders: Philadel-
phia. 1964; p.50.

5. Pugh RN, Murray-Lyon IM, Dawson Jl et al. Transection of  the oe-
sophagus for bleeding oesophageal varices. Br J Surg 1973; 60: 646.

6. Malinchoc M, Kamath PS, Gordon FD. A model to predict poor sur-
vival in patients undergoing transjugular intrahepatic portosystemic 
shunts. Hepatology. 2000; 31: 864.

7. Kamath PS, Wiesner RH, Malinchoc M, et al. A model to predict sur-
vival in patients with end-stage liver disease. Hepatology. 2001; 33: 464.

8. Tsoris A, Marlar CA. Use of  The Child Pugh Score In Liver Disease. 
2020 May 17. In: StatPearls [Internet]. Treasure Island (FL): StatPearls 
Publishing; 2020. PMID: 31194448.

9. Maiwall R, Kumar S, Sharma MK. Prevalence and prognostic signifi-
cance of  hyperkalemia in hospitalized patients with cirrhosis. J Gastro-
enterol Hepatol. 2016; 31: 988-94. 

10. Fortune B, Cardenas A. Ascites, refractory ascites and hyponatremia in 
cirrhosis. Gastroenterol Rep (Oxf). 2017; 5: 104-112.

11. Kaplan M, Ateş I, Gökcan H. Prognostic Utility of  Hypokalemia in 
Cirrhotic Patients. Acta Gastroenterol Belg. 2018; 81: 398-403. 

12. Warren SE, Mitas JA 2nd, Swerdlin AH. Hypernatremia in hepatic fail-
ure. JAMA. 1980; 243: 1257-60. 

https://pubmed.ncbi.nlm.nih.gov/25697811/
https://pubmed.ncbi.nlm.nih.gov/25697811/
https://pubmed.ncbi.nlm.nih.gov/20209690/
https://pubmed.ncbi.nlm.nih.gov/20209690/
https://pubmed.ncbi.nlm.nih.gov/20209690/
https://pubmed.ncbi.nlm.nih.gov/20209690/
https://pubmed.ncbi.nlm.nih.gov/10683538/
https://pubmed.ncbi.nlm.nih.gov/10683538/
https://www.scirp.org/(S(351jmbntvnsjt1aadkposzje))/reference/ReferencesPapers.aspx?ReferenceID=1127082
https://www.scirp.org/(S(351jmbntvnsjt1aadkposzje))/reference/ReferencesPapers.aspx?ReferenceID=1127082
https://www.scirp.org/(S(351jmbntvnsjt1aadkposzje))/reference/ReferencesPapers.aspx?ReferenceID=1127082
https://pubmed.ncbi.nlm.nih.gov/4541913/
https://pubmed.ncbi.nlm.nih.gov/4541913/
https://pubmed.ncbi.nlm.nih.gov/10733541/
https://pubmed.ncbi.nlm.nih.gov/10733541/
https://pubmed.ncbi.nlm.nih.gov/10733541/
https://pubmed.ncbi.nlm.nih.gov/11172350/
https://pubmed.ncbi.nlm.nih.gov/11172350/
https://pubmed.ncbi.nlm.nih.gov/31194448/
https://pubmed.ncbi.nlm.nih.gov/31194448/
https://pubmed.ncbi.nlm.nih.gov/31194448/
https://pubmed.ncbi.nlm.nih.gov/26598065/
https://pubmed.ncbi.nlm.nih.gov/26598065/
https://pubmed.ncbi.nlm.nih.gov/26598065/
https://pubmed.ncbi.nlm.nih.gov/28533908/
https://pubmed.ncbi.nlm.nih.gov/28533908/
https://pubmed.ncbi.nlm.nih.gov/30350528/
https://pubmed.ncbi.nlm.nih.gov/30350528/
https://pubmed.ncbi.nlm.nih.gov/7359682/
https://pubmed.ncbi.nlm.nih.gov/7359682/


             8

2021, V7(3): 1-8

https://jjgastrohepto.org/

13. Rodés J, Arroyo V, Bordas JM, et al. Hypernatremia following gastro-
intestinal bleeding in cirrhosis with ascites. Am J Dig Dis. 1975; 20: 
127-33.

14. Kim WR, Biggins SW, Kremers WK. Hyponatremia and mortality 
among patients on the liver-transplant waiting list. New England Jour-
nal of  Medicine. 2008; 359: 1018-26.

15. Janičko M, Veselíny E, Abraldes JG. Serum sodium identifies patients 
with cirrhosis at high risk of  hepatorenal syndrome. Zeitschrift für 
Gastroenterologie. 2013; 51: 628-34.

16. Butt Z, Jadoon NA, Salaria. Diabetes mellitus and decompensated cir-
rhosis: Risk of  hepatic encephalopathy in different age groups. Journal 
of  diabetes. 2013; 5: 449-455.

17. Shah SM, Mashia SA, Younus MF. Hepatic cirrhosis-disease burden. J 
Rawalpindi Med Coll Students Suppl. 2015; 19: 17-20.

18. Majid B, Khan R, Junaid Z. Assessment of  knowledge about the risk 
Factors of  chronic liver disease in patients admitted in Civil Hospital 
Karachi. Cureus. 2019; 11: e5945.

19. Boin IF, Capel Jr C, Ataide EC. Pretransplant hyponatremia could be 
associated with a poor prognosis after liver transplantation. InTrans-
plantation Proceedings. 2010; 42: 4119-4122.

20. Planas R, Montoliu S, Ballesté B. Natural history of  patients hospi-
talized for management of  cirrhotic ascites. Clinical Gastroenterology 
and Hepatology. 2006; 4: 1385-94.

21. Jenq CC, Tsai MH, Tian YC. Serum sodium predicts prognosis in crit-
ically ill cirrhotic patients. Journal of  clinical gastroenterology. 2010; 
44: 220-6.

22. John S, Thuluvath PJ. Hyponatremia in cirrhosis: pathophysiology and 
management. World Journal of  Gastroenterology. 2015; 21: 3197. 

23. Khalil O, Abdel-aziz A, Mikheil N. Prevalence of  hyponatremia and its 
association with development and severity of  complications in cirrhot-
ic patients. Zagazig University Medical Journal. 2013; 19: 1-8.

24. Barakat AA, Metwaly AA, Nasr FM, El-Ghannam M, El-Talkawy MD. 
Impact of  hyponatremia on frequency of  complications in patients 
with decompensated liver cirrhosis. Electronic physician. 2015; 7: 1349.

25. Londono MC, Cárdenas A, Guevara M, et al. MELD score and serum 
sodium in the prediction of  survival of  patients with cirrhosis awaiting 
liver transplantation. Gut. 2007; 56: 1283-90.

26. Yu C, Sharma N, Saab S. Hyponatremia: clinical associations, prog-
nosis, and treatment in cirrhosis. Exp Clin Transplant. 2013; 11: 3-11.

27. Jiang M, Liu F, Xiong WJ. Comparison of  four models for end-stage 
liver disease in evaluating the prognosis of  cirrhosis. World Journal of  
Gastroenterology. 2008; 14: 6546.

28. Mohanty A, Garcia-Tsao G. Hyponatremia and hepatorenal syndrome. 
Gastroenterology & hepatology. 2015; 11: 220.

29. Follo A, Llovet JM, Navasa M. Renal impairment after spontaneous 
bacterial peritonitis in cirrhosis: incidence, clinical course, predictive 
factors and prognosis. Hepatology. 1994; 20: 1495-501.

30. Caraceni P, Riggio O, Angeli P, et al. Long-term albumin administration 
in decompensated cirrhosis (ANSWER): an open-label randomised tri-
al. The Lancet. 2018; 391: 2417-29.

31. Bajaj JS, Tandon P, O’Leary JG, et al. The impact of  albumin uses 
on resolution of  hyponatremia in hospitalized patients with cirrhosis. 
Official journal of  the American College of  Gastroenterology. 2018; 
113: 1339.

32. Paine CH, Biggins SW, Pichler RH. Albumin in cirrhosis: more than 
a colloid. Current treatment options in gastroenterology. 2019; 17: 
231-43.

https://pubmed.ncbi.nlm.nih.gov/1079110/
https://pubmed.ncbi.nlm.nih.gov/1079110/
https://pubmed.ncbi.nlm.nih.gov/1079110/
https://pubmed.ncbi.nlm.nih.gov/18768945/
https://pubmed.ncbi.nlm.nih.gov/18768945/
https://pubmed.ncbi.nlm.nih.gov/18768945/
https://pubmed.ncbi.nlm.nih.gov/23696114/
https://pubmed.ncbi.nlm.nih.gov/23696114/
https://pubmed.ncbi.nlm.nih.gov/23696114/
https://www.scirp.org/(S(i43dyn45teexjx455qlt3d2q))/reference/ReferencesPapers.aspx?ReferenceID=1824371
https://www.scirp.org/(S(i43dyn45teexjx455qlt3d2q))/reference/ReferencesPapers.aspx?ReferenceID=1824371
https://www.scirp.org/(S(i43dyn45teexjx455qlt3d2q))/reference/ReferencesPapers.aspx?ReferenceID=1824371
https://www.journalrmc.com/volumes/1425736188.pdf
https://www.journalrmc.com/volumes/1425736188.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6860746/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6860746/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6860746/
https://pubmed.ncbi.nlm.nih.gov/21168641/
https://pubmed.ncbi.nlm.nih.gov/21168641/
https://pubmed.ncbi.nlm.nih.gov/21168641/
https://pubmed.ncbi.nlm.nih.gov/17081806/
https://pubmed.ncbi.nlm.nih.gov/17081806/
https://pubmed.ncbi.nlm.nih.gov/17081806/
https://pubmed.ncbi.nlm.nih.gov/19636261/
https://pubmed.ncbi.nlm.nih.gov/19636261/
https://pubmed.ncbi.nlm.nih.gov/19636261/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4363748/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4363748/
https://pubmed.ncbi.nlm.nih.gov/23538350/
https://pubmed.ncbi.nlm.nih.gov/23538350/
https://pubmed.ncbi.nlm.nih.gov/23538350/
https://pubmed.ncbi.nlm.nih.gov/26516441/
https://pubmed.ncbi.nlm.nih.gov/26516441/
https://pubmed.ncbi.nlm.nih.gov/26516441/
https://pubmed.ncbi.nlm.nih.gov/17452425/
https://pubmed.ncbi.nlm.nih.gov/17452425/
https://pubmed.ncbi.nlm.nih.gov/17452425/
https://www.uptodate.com/contents/hyponatremia-in-patients-with-cirrhosis
https://www.uptodate.com/contents/hyponatremia-in-patients-with-cirrhosis
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2773344/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2773344/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2773344/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4836593/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4836593/
https://pubmed.ncbi.nlm.nih.gov/7982650/
https://pubmed.ncbi.nlm.nih.gov/7982650/
https://pubmed.ncbi.nlm.nih.gov/7982650/
https://pubmed.ncbi.nlm.nih.gov/29861076/
https://pubmed.ncbi.nlm.nih.gov/29861076/
https://pubmed.ncbi.nlm.nih.gov/29861076/
https://pubmed.ncbi.nlm.nih.gov/29880972/
https://pubmed.ncbi.nlm.nih.gov/29880972/
https://pubmed.ncbi.nlm.nih.gov/29880972/
https://pubmed.ncbi.nlm.nih.gov/29880972/
https://pubmed.ncbi.nlm.nih.gov/30968341/
https://pubmed.ncbi.nlm.nih.gov/30968341/
https://pubmed.ncbi.nlm.nih.gov/30968341/

	_GoBack

