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Abstract 

Background: One of the subjects that has become a big issue in recent years is adrenal Insuffi-
ciency in cirrhotic patients, it is evidenced that there is an argument association between cir-
rhotic patients with spontaneous bacterial peritonitis and adrenocortical dysfunction. Aim: to 
assess adrenal function in chronic liver disease patients with spontaneous bacterial peritonitis 
to measure hepato-adrenal syndrome problem in our patients. Subjects and Methods: cross 
sectional analytic study was carried out including 160 persons divided into 4 groups, 40 pa-
tients for each. Group1(healthy or control group), Group2 (Patients with compensated liver 
disease), Group 3 (patients with cirrhotic liver disease and sterile ascites and Group 4( patients 
with cirrhotic liver disease and spontaneous bacterial peritonitis), Then serum cortisol level 
was assessed for each group at 8a.m , 8p.m and post synacthen test then the comparison was 
held to assess adrenal function among them. Results: Our study revealed statistically signifi-
cant differences between the comparative groups with pre and post synacthen test where 
adrenal insufficiency was clear. P-value was (0.001), mean value of total neutrophilic count 
(p=<0.001), relation between adrenal insufficiency and Child-Pugh score (p= <0.001). Conclu-
sion: Spontaneous bacterial peritonitis plays a very major role in adrenal insufficiency. 
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Introduction 

One of the subjects that has become a 
big issue in recent years is adrenal Insuf-
ficiency (AI) in cirrhotic patients. It can 
be found in both stable and unstable cir-
rhotic patients(1). Cirrhosis with terminal 
events, such as sepsis, because of de-
bate whether the use of corticosteroids 
in treatment would be beneficial(2). It is 
well known that the risk of infection is 
enhanced in cirrhotic patients and that 
Sepsis is one of the common causes of 

mortality in cirrhosis(3). Same pathologi-
cal processes have a role in both cirrho-
sis and sepsis such as low Mean arterial 
pressure, low peripheral vascular re-
sistance, high cardiac output, and re-
duced sensitivity to vasopressin with in-
creased levels of proinflammatory cyto-
kines may induce AI(4,6). The cause of AI 
is not definite, it is associated to de-
creased synthesis of total cholesterol, 
high-density lipoprotein (HDL) choles-
terol, and low-density lipoprotein cho-
lesterol in the liver in cirrhotic patients  
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and high level of circulating endotoxins, 
such as proinflammatory cytokines and 
lipopolysaccharides (4,5).  Use of corti-
costeroid therapy for treating cirrhotic 
patients with septic shock and AI are 
controversial, some studies reporting 
favorable results(7). while other study(8) 
has shown no benefit. 

Subjects and Methods 

Study design: The study was a cross sec-
tional analytic study which carried out 
at University hospital inpatient and out-
patient clinic of internal medicine de-
partment. The Target populations were 
divided in to four groups: Group I was 
including healthy subjects (control 
group), Group II was including those 
with compensated liver disease (diag-
nosed by lab tests and abdominal ultra-
sound), Group III was including those 
with cirrhotic liver disease and sterile 
Ascites (diagnosed by lab tests and ab-
dominal ultrasound) and Group IV was 
including those with cirrhotic liver dis-
ease and spontaneous bacterial perito-
nitis. Spontaneous bacterial peritonitis 

was diagnosed by presence of polymor-
phonuclear cell in ascitic fluid more than 
250cells/c.c. Then serum cortisol level 
was measured for each group at 8a.m, 
8p.m and post synacthen test and the 
comparison was held to assess adrenal 
function in between them by ELISA kit 
(R&D systems Inc., USA). Exclusion cri-
teria included those with hematemesis, 
melena, hepatorenal syndrome and he-
patic encephalopathy. The study was 
approved by medical ethical approval 
committee and faculty of Medicine re-
view board. Informed written consent 
was obtained from patients and control 
groups. 

Statistical Analysis 

The database was established on excel 
files. Data were imported to SPSS soft-
ware to process data. Significance of 
statistical difference was measured by 
two tests. For character variables: Chi-
square test (X²), Fisher exact X² and 
Yates correction X². For numerical varia-

bles: t-test was used. Results were pre-

sented in tables and graphs. 
 

 
Table 1: sociodemographic data of study groups 

 G 1 G 2 G 3 G 4 Total 

Sex      

 Male 24 24 26 32 106(66.25%) 

 Female 16 16 14 8 54(33.75%) 

Age      

 <20 year 2 0 0 0 2(1.25%) 

 20-40 years 29 11 0 0 40(25%) 

 41-60 years 6 17 31 37 91(56.88%) 

 >60 years 3 12 9 3 27(16.8%) 

Results 

The number of subjects included in the 
study was 160 subjects divided into 4 
groups, 40 subjects each. Table 1 shows 

sociodemographic data of study groups 
where the males represented 66.25% 
and females were 33.75% within an age 

group between 40 and 60 years old. Ta-

ble 2 shows adrenal insufficiency be-
tween groups 2, 3 and 4 where the 
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higher percentage was in group 4 

(77.5%). Table 3 shows the relation be-

tween adrenal insufficiency and Child-

Pugh score where the more increase in 
Child-Pugh score, the more adrenal in-
sufficiency is noted. 

 
Table 2: adrenal insufficiency among groups 

Delta cortisol Group 2 Group 3 Group 4 P-value 

< 9 (AI) 18 (45%) 29(72.5%) 31(77.5%) 
< 0.01 

> 9 22 (55%) 11(27.5%) 9 (22.5%) 

 
Table 3: the relation between adrenal insufficiency and Child-Pugh score 

Delta cortisol 5-6 (Child A) 7-9 (Child B) 10-15 (Child C) P-value 

< 9 (AI) 18 (45%) 14(66%) 40 (68%) 
< 0.01 

> 9 22 7 19 

 
Discussion 

Adrenal insufficiency (AI) in cirrhosis is 
an issue that has recently gained mo-
mentum(3). Adrenal insufficiency is fre-
quent in stable and in decompensated 
cirrhosis without sepsis, such as variceal 
bleeding (30%-48%) and ascites (26%-
64%)(10). Moreover, Adrenal insuffi-
ciency is overestimated in cirrhosis us-
ing serum total cortisol, rather than free 
cortisol, because of low levels of corti-
sol-binding protein and decreased syn-
thetic function of the liver(11). Recently, 
liver cirrhosis is considered as one of the 
major groups of high-risk diseases with 
a predisposition to AI(3). Adrenocortical 
insufficiency may be a sign of liver dis-
ease per se, with a different pathogene-
sis from that occurring in septic shock(4). 
Our study was an cross sectional ana-
lytic study conducted on 160 patients of 
in and outpatient clinic of internal medi-
cine who were divided into four groups 
and only three of them under went (SD-
SST) synacthen test as the first group 
was considered as a control group, the 
results showed that group 2 who repre-
sents the child A patients had AI preva-
lence rate (45%), group 3 who repre-
sents stable cirrhotic patients (had only 
ascites with hemodynamic stability) had 
AI incidence of (72.5%) and group 4 who 

represents unstable cirrhotic patients 
(ascetic patients with SBP) had a preva-
lence rate of (77.5%) and as we see the 
results reflects the response of adrenal 
glands once the person catches any he-
patic pathology irrespective of its etiol-
ogy in the form of adrenal insufficiency 
specially after infection or sepsis as 
clearly appeared in groups 3 and 4 in 
case of ascetic patients and ascetic pa-
tient with SBP. Our study included 106 
males and 54 females in a percentage of 
66.2 and 33.8 respectively indicating the 
increased risk of liver insult in males due 
to more contact with bilharzia infesta-
tion and HCV infection as farmers repre-
sented most of male's occupation. The 
range of age was between forties and 
sixties in a percentage of 56.88% and the 
least was 1.25% in age below twenties. 
Regarding the residence rural areas had 
the upper hand in a percentage of 57.5% 
while the urban was 42.5% also reflect-
ing that rural people are more liable for 
having hepatic infections. Most of the 
studies in this entity (AI) agreed with 
our study with some differences in diag-
nostic tests and criteria to define AI as 
mentioned before but always the final 
results nearly are the same. Risso et al(9) 
studied 85 cirrhosis with ascites without 
sepsis using SD-SST reported AI in 39% 
of patients, while in our study AI was 
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72.5% in 40 cirrhotic patients. Acevedo 
et al(10) has another study using SD-SST, 
studied the prevalence of AI in 198 pa-
tients with liver cirrhosis which was 64%, 
which was 65% in our study within 120 
patients which reflects the epidemicity 
of liver cell failure in our country spe-
cially the infectious type in the form of 
HCV infection. Fernandez et al(2) noticed 
high incidence of AI 68% using SD-SST in-
cluding 25 cirrhotic patients with sepsis 
which was nearly equal our results 77.5% 
using SD-SST including 40 patients and 
this may be due to the similarity in the 
nature of sepsis or the etiological cause. 
Besides, in the same study, the AI prev-
alence rate was correlated with the se-
verity of liver disease (76%Child-Pugh C 
vs 25% Child-Pugh B) as our study re-
vealed (68% Child-Pugh C vs 66% Child-
Pugh B). Arabi et al(8) is an important 
randomized double blinded study that 
was conducted on 2010 including 75 pa-
tients, this study also applied the same 
test SD- SST revealing AI in a 76% preva-
lence rate in cirrhotic patients with sep-
sis nearing to our results which was 
77.5% in 40 cirrhotic patients with SBP, 
but Arabi et al continuing the study by 
assigning the patients for hydrocorti-
sone till hemodynamic stability occur 
then tapering of steroids is done. Tsai et 
al(11) has another study that also used 
SD-SST to assess adrenal function in a 
prospective study which included 101 
critically ill patients with cirrhosis and 
sepsis, they found that 51% of their pa-
tients met the criteria for AI which was 
related to the disease severity (Child-
Pugh score), like our study that found AI 
was related to the disease severity in a 
percentage of 68% in group 4. In a pro-
spective observational study on 20 pa-
tients with variceal bleeding and 60 
with stable cirrhosis, Triantos et al(12) re-
ported an AI rate of 30% following SD-

SST; with the use of LD-SST, AI preva-
lence was significantly higher in bleed-
ers (60%) than in stable cirrhotic (48%). 
This study reflects two major facts, first; 
with stress condition, AI is increased 
markedly as we see specially the risk of 
infection increases with bleeding. Sec-
ond; as we discussed before the test 
used for diagnosis of AI has its impact 
on its results as shown before, and 
again our study which used SD-SST only 
as a test for diagnosis of AI has different 
results with different number of candi-
dates as 40 patients were included per 
each group as a stable cirrhosis and cir-
rhosis with sepsis (SBP) showing 72.5% 
and 77.5% respectively proving that in-
fection and sepsis had their severe im-
pact on the results. Also, Tan et al(5) 
evaluated adrenal function in 43 clini-
cally stable patients; all patients under-
went SD-SST, and AI was 47% using delta 
cortisol < 250nmol/l which is nearly to 
our results regarding number of pa-
tients (40) and result of study (72.5%) in-
dicating similarity of nature of the he-
patic insult and patient's condition. Gal-
bois et al(13) evaluated adrenal function 
in 88 patients hospitalized for complica-
tions of cirrhosis without bleeding and 
shock. Salivary and serum total cortisol 
were assessed with SD-SST in all pa-
tients. This study was slightly different 
as it used both salivary and serum total 
cortisol for assessing adrenal function 
showing two different results which 
were 33% when serum total cortisol ver-
sus 9.1% using salivary cortisol. In our 
study we avoid using salivary cortisol as 
diagnostic test for adrenal insufficiency 
although its accuracy because of con-
founders to cortisol level like mouth ul-
cers, dental caries, small tongue lacera-
tions or poor oral hygiene. Also, Fede et 
al(14) has another study reported an AI 
prevalence rate 38% in 101 patients with 
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stable cirrhosis correlated with the se-
verity of liver disease according to Child-
Pugh or MELD score. What's more, in a 
prospective study, Molennar et al(15), us-
ing SD-SST, assessed the value of free vs 
total cortisol levels while evaluating AI 
in 49 septic and 63 non-septic patients 
and found that total cortisol correlated 
with free cortisol during critical illness. 
More ever, in sepsis, hypoalbuminemia 
did not affect total and free cortisol(16-18) 
the main limitation of the study is the 
sample size. A wide prospective study is 
required for more exploration of this 
point. 

Conclusion 

Sepsis plays a very major role in adrenal 
insufficiency. Many tests can be used to 
assess adrenal function and varies mark-
edly between their uses and indications. 
SD-SST is one of major tests used for ad-
renal assessment and showed good 
tool for comparison between studied 
groups. 
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