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Impact of Adrenocortical Insufficiency on Child-Turcotte-Pugh (CTP) and
Model for End-stage Liver Disease (MELD) Score in Haemodynamically Stable,
Nonseptic Cirrhotic Patients with Ascites

* Ahmed H,1 Karim MR,2 Rouf MA,* Rahman F,4 Ahamed F,5 Hossain MA®

Cirrhosis has many complications regardless of the aetiology. A prospective cohort study was done
to evaluate the impact of adrenocortical insufficiency on Child-Turcotte-Pugh (CTP) and Model for
End-stage Liver Disease (MELD) score in haemodynamically stable, nonseptic, cirrhotic patients
with ascites. A total of fifty three (53) patients fulfilling inclusion criteria were included in the
study. Patients were divided into two groups: group A (patients of normal adrenal function) and
group B (patients of insufficient adrenal function) and those were followed up for the next 6
months. In group A, the total number of patients was 25 (47%) and in group B it was 28 (53%).
Between two groups, mean age difference and gender difference were not statistically significant.
(»p=0.278 and 0.933, respectively). Hepatic encephalopathy was significantly higher in group B at
enrollment (p= 0.028) and at follow up (»p<0.001). During the period of follow up, significant
higher number of patients had developed hepatic encephalopathy in group B compared to group A
(p<0.05). Regarding CTP score, there was statistically significant higher mean of CTP score in
group B at enrollment (p= 0.048) and at follow up (p< 0.001). During the period of follow up, there
was significant higher number of patients had developed high CTP score in group B compared to
group A (p<0.05).There was significant higher mean MELD score in group B at enrollment
(»=0.009) and at follow up (p=0.006).There was also significant higher mean MELD score at
follow up in group A (p= 0.007) and in group B (»p=0.001). But during the period of follow up,
there was no significant higher number of patients had developed high MELD score in group B
compared to group A (p>0.05). Adrenal insufficient decompensated cirrhotic patients have higher
CTP and MELD scores thus higher morbidities. Further study will require establishing the role of
cortisol replacement on this group of patients.
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Introduction
( jirrhosis has a wvariety of clinical
manifestations and complications,
some of which can be life-threatening.
It can occur at any age, has significant
morbidity and is an important cause of
premature death. Clinical features of cirrhosis
are the result of pathologic changes and
mirror the severity of the liver disease. Loss
of hepatocellular function results in jaundice,
coagulation disorders, and hypoalbuminaemia
and contributes to the causes of portosystemic
encephalopathy.' Cirrhosis has been linked to
abnormalities in the endocrine system,
including abnormal sex hormone metabolism,
thyroid disease, osteoporosis, and, most
recently identified, adrenal insufficiency.’

Cortisol is the predominant corticosteroid
secreted from the adrenal cortex in human and
is essential for the normal function of the
immune system, maintenance of vascular
tone, and various cellular functions. An
increase in tissue corticosteroid levels during
acute illness is an important protective
response.3 Patients with cirrhosis have
features of increased cardiac output,
decreased peripheral vascular resistance,
decreased mean arterial pressure, and hypo-
responsiveness to vasopressors. Recently, the
concept of relative adrenal insufficiency (Al)
has been used to describe a subnormal adrenal
response to adrenocorticotropin in severe
illness, in which the cortisol levels, even
though high in terms of absolute value, are
inadequate to control the inflammatory
situation. The liver is the primary site of
metabolism of adrenal steroid hormone and
synthesis of cholesterol, which is the major
precursor of steroid®. Inadequate hepatic
cholesterol production as a result of liver
disease may predispose patients to impaired
adrenal cortisol synthesis from cholesterol
during  stress. Several studies have
demonstrated the presence of relative adrenal
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insufficiency (Al) in up to 69% of critically ill
patients with liver disease.*Two studies
showed the prevalence of adrenal
insufficiency from 38% to 39% in nonseptic
cirrhotic patients.>’But another study showed
the prevalence was 26%.°Al is defined as
deficient ~ production or action  of
glucocorticoids resulting from either a
structural damage of adrenal glands,
“‘primary adrenal failure,”” or an impairment
of the hypothalamic-pituitary axis or
“‘secondary adrenal disease.””’

Based on the studies, it may be assumed that
the presence of adrenal insufficiency is likely
to be associated with greater haemodynamic
instability (hypotension and shock) and
increased mortality. It may also cause serious
morbidity and mortality particularly when
precipitated by episodes of haemorrhage
and/or sepsis. Defects in hypothalamic-
pituitary adrenal (HPA) axis function could
therefore be important in the increased
mortality —associated with severe liver
disease.® The short synacthen test (SST),
using a 250 pg conventional dose of
corticotrophin, is used for the diagnosis of
adrenal insufficiency in critically ill adult
patients.”Conversely, there is no clear
recommendation in patients without critical
illness. In fact, it is well recognized that the
250 ng dose is supra-physiological (resulting
in > 100-fold higher that normal maximal-
stress ACTH levels),' and may under-
estimate adrenal dysfunction. Some authors
have advocated that the low dose short
synacthen test (LDSST) with 1 pg of
corticotropin is a more physiologic stimulus
to the adrenal cortex and is, therefore, a more
sensitive indicator of sub-optimal adrenal
function. The LDSST has been shown to be
better in most studies examining the
usefulness of LDSST compare to SST.'""'2 A
recent meta-analysis showed that LDSST was
superior to SST for diagnosing chronic
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hypothalamic-pituitary adrenal insufficiency
(HPAI)."”” With these considerations, this
study would adopt LDSST as the appropriate
test for evaluation of adrenal insufficiency in
patients with cirrhosis without critical illness.
Therefore, the aim of this study is to
investigate the adrenal response of LDSST in
relation to he severity of liver impairment in
cirrhosis without sepsis or hemodynamic
instability and to assess the impact of adrenal
insufficiency on morbidity and mortality, at
least, in short term.

Methods

This prospective cohort study had been
performed at inpatient department of
Gastrointestinal, Hepatobiliary and Pancreatic
Disorders (GHPD), BIRDEM, Dhaka from
April 2011 to March 2012. Consecutive
haemodynamically stable, nonseptic, cirrhotic
patients with ascites under care of GHPD as
inpatient had been included in the study,
whereas patient with clinical and laboratory
evidence of sepsis, patient with history of
getting corticosteroid within last 6 months,
patients with a diagnosis of chronic kidney
disease (CKD) or patients with a diagnosis of
hypothalamic-pituitray or adrenal disease
were excluded. Written informed consent had
been taken prior to data collection. Clinical
parameters (presenting complaints, physical
examinations) and investigations {Hb
concentration, total WBC count, platelet
count, serum bilirubin, prothrombin time
(PT), serum creatinine, ultrasonography of
abdomen, ascitic fluid study, serum ascitic
albumin gradient (SAAG), serum electrolytes,
upper gastrointestinal tract (GIT) endoscopy
& Synacthen test report} had been recorded.
Liver cirrhosis severity had been assessed as
Child-Turcotte-Pugh (CTP) score and Model
for End-stage Liver Disease (MELD) score.'
Six (6) months, following enrollment of each
sample unit, had been regarded as follow up
period. At the end of 6 months following
enrollment all patients had been evaluated by
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clinical parameters and investigation profile.
Adrenal functional status had been assessed
by performing the low dose short synacthen
test (LDSST). Low-dose synacthen test.’
Quantitative measurements of serum cortisol
had been performed with the use of a
Fluorescence  Polarization = Immunoassay
(FPIA). Origin of kits for cortisol
measurement is from Abbott AXSYM
system, USA. Patients were divided into two
groups on the basis of adrenal functional
status: group A (patients of normal adrenal
function) and group B (patients of insufficient
adrenal function). Complete insufficiency had
been defined as highest value of both basal
and peak cortisol level <116 nmol/L.Partial
insufficiency had been defined as highest
value of both basal and peak cortisol level in
between 116 nmol/L to 950 nmol/L.Complete
and partial adrenal insufficient patients had
been considered together as adrenal
insufficient group.Data analysis had been
carried out by Statistical Package for the
Social Sciences (SPSS), version 17.

Results

A total of fifty three (53) patients fulfilling
inclusion criteria were included in the study.
Patients were divided into two groups: group
A (patients of normal adrenal function) and
group B (patients of insufficient adrenal
function). The findings obtained by data
analysis are presented below.

Table I: Base line characteristics of the study
subjects at enrollment

Attributes Group A Group B p
n=25 n=28
Age (yrs) 54.1249.43  56.96+9.32 0.278
Gender Male 19(76) 21(75) 0.933
(%) Female 6(24) 7(25)
CLD duration 10.00£8.26 18.54£11.99 0.004

(months)
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Table II: CTP score and MELD score
comparison between group A and group B at
enrollment
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Table IV: Comparison of the values of the
paired numerical data of group A (normal
adrenal function) patients at enrollment with
that of follow up

Attributes Group A Group B p
n=25 n=28
CTP score 10.40+1.73  11.43£1.93  0.048

MELD score 15.00+£3.55 18.43+£5.38  0.009

(INR: International Normalized Ratio, CTP:
Child-Turcotte-Pugh, MELD: Model for End-
stage Liver Disease.)

The mean CTP score was 10.40+1.73 in
group A and 11.43+£1.93 in group B. There

was statistically significant higher mean of
CTP in group B (p= 0.048).

The mean MELD score was 15.00+£3.55 in
group A and 18.434+5.38 in group B. There
was significant difference of means of MELD
score between two groups (p=0.009).
Observations at follow up

Table III: CTP score and MELD score
comparison between group A and group B at
follow up

Name of  Mean+SD (at ~ Mean+SD (at P
pairs enrollment) follow up)
CTP 10.40+1.732 10.08+2.019 0.448

score
MELD 15.00+£3.54730 18.04+6.85857  0.007
score

Attributes Group A Group B P
n=25 n=28
CTP score 10.08+2.02 12.14+1.80 <0.001

MELD score 18.04+6.86 23.21+6.18 0.006

(CTP: Child-Turcotte-Pugh, MELD: Model
for End-stage Liver Disease)

Table: shows, at follow up, the mean CTP
score was 10.08+£2.02 in group A and
12.14£1.80 in group B. There was significant
higher mean CTP score in group B (p<
0.001).

The mean MELD score was 18.04+6.86 in
group A and 23.214+6.18 in group B. There
was significant higher mean MELD score in
group B (p=0.006).

(CTP: Child-Turcotte-Pugh, MELD: Model
for End stage Liver Disease)

Table: shows, in group A, the mean CTP
score at enrollment and at follow up was
10.40£1.732 and 10.08+2.019, respectively.
There was no significant mean difference of
CTP score at enrollment and at follow up
(p=0.448)

The mean MELD score at enrollment and at
follow up was 15.00+£3.54730 and
18.04+6.85857, respectively. There was
significant higher mean MELD score at
follow up (p=0.007)

Table V: Comparison of the values of the
paired numerical data of group B (adrenal
insufficient) patients at baseline with that of
follow up

Name Mean+SD (at Mean+SD (at p
of enrollment) follow up)

pairs

CTP 11.43+1.933 12.14+1.799 0.08
score 9
MEL 18.4286+5.3777  23.2143+6.1845  0.00
D 9 5 1

SCOore

(CTP: Child-Turcotte-Pugh, MELD: Model
for End stage Liver Disease)
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The mean CTP score at enrollment and at
follow up was 11.43+£1.933 and 12.14+£1.799,
respectively. There was no significant mean
difference of CTP score at enrollment and at
follow up (p=0.089)

Original Contribution

The mean MELD score at enrollment and at
follow up was 18.4286+£5.37779 and
23.2143+£6.18455, respectively. There was
significant higher mean MELD score at
follow up (p=0.001)

Table VI: 2-proportion Z-test of CTP score, MELD score

Attribut Group A Group B P Z-test
es No of | Rest | Noof | Pl |No of | Rest | No of | P2 Z- P-

cases at | ofthe | new cases at | of the | cases valu | valu

enrollme | patien | cases enrollme | patien | at e e

nt t at nt t follo

N1 follo N2 W up
W up

Increase 25 7 0.2 28 15 05 (041 |1.84 |<0.0
d CTP 8 3 5 4 5
score
Increase 25 17 0.6 28 21 0.7 10.72 | 0.56 |>0.0
d MELD 8 5 5 5
score

HRS: hepato-renal syndrome, CTP: Child-Turcotte-Pugh, MELD: Model for End stage Liver

Disease

Table VI shows drenal insufficient patients had increased CTP score. But adrenal insufficiency had

no effect to have increased MELD score.

Discussion

A total of fifty three (53) patients fulfilling
inclusion criteria was included in the study in
initial 6 months from April 2011 to
September 2011. They were followed up in
the next 6 months from October 2011 to
March 2012. The patients were divided into
two groups depending on adrenal functional
status. Group A patients were of normal
adrenal functional status and group B patients
were of adrenal insufficiency. Patients of
group A were 25 (47%) and patients of group
B were 28 (53%) in number.

The mean age difference between two groups
was not significant (p=0.278).Other studies
conducted by Fede G, et al. (p=0.1)’ and

C.Triantos, et al (p>0.05)"* also showed no
significant mean age difference. There was no
significant gender difference between two
groups (p= 0.933). Two other studies,
conducted by Tsai MH, et al (p=0.184)* and
Fede G, et al (p=0.8)°, respectively also
showed no significant gender difference. At
enrollment, there was no statistically
significant difference of haematemesis and/ or
melaena between two groups (p= 0.148). This
result differs with other study conducted by
C. Triantos et al where there was significant
higher number upper gastrintestinal bleeding
in adrenal insufficient patients
(p=0.0001)."*At follow up, there was
statistically significant lower number of
patients presented with haematemesis and/ or
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melaena in group B (p =0.038). It may be due
to significant higher number of variceal band
ligation done in group B (P=0.009). At
enrollment, there was statistically significant
higher number of hepatic encephalopathy
patients in group B compared to group A (p=
0.028).At follow up, there was also
statistically significant higher number of
patients presented with encephalopathy in
group B (p<0.001).And during the period of
follow wup, there was significant higher
number of patients had developed hepatic
encephalopathy in group B compared to
group A (p<0.05).These results differ with
two other studies conducted by Fede G et al
(p=0.07)° and Tsai MH et al (p=0.485).2

There was statistically significant higher
mean of CTP score in group B at enrollment
up (p= 0.048) and at follow up (p< 0.001).
These results follows two other studies
conducted by Tsai MH et al (p=0.001)* and
Fede G et al (p<0.0001)." There was no
significant mean difference of CTP score at
enrollment and at follow up in group A (p=
0.448) and in group B (p=0.089). In a review
article Fede G. et al also showed significant
negative correlation between high CTP score
and peak cortisol level."”” Also, during the
period of follow up, there was significant
higher number of patients had developed high
CTP score in group B compared to group A
(p<0.05). Regarding CTP grading, in group A
none of the patient had Child A grade at
enrollment. But 4% patients had child A at
follow up. Number of Child B patients
increased at follow up (32% vs 44%). But
number of Child C patients declined at follow
up (68% vs 52%). In group B, no patient had
Child A at enrollment and at follow
up.Number of Child B patients declined at
follow up (14.3% vs 10.7%). But thenumber
of Child C patients increased at follow up
(85.7% vs 89.3%). At enrollment, there was
significant higher mean MELD scorein group
B (p=0.009).At follow up, there was also
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significant higher mean MELD score in group
B (p=0.006). Two other studies also showed
significant higher mean MELD score in
adrenal insufficient patients conducted byTsai
MH et al (p<0.001)’and Fede G et al
(P<0.0001)."” But there was no significant
difference in another study (p=0.7112)."°In
group A there was significant higher mean
MELD score at follow up (p= 0.007). In
group B, there was also significant higher
mean MELD score at follow up (p=0.001).
But during the period of follow up, there was
no significant higher number of patients had
developed highMELD score in group B
compared to group A (p>0.05). During the
period of follow up, only 1 (4%) patient in
group A and 5 (18%) patients in group B
died. There was no significant difference of
number of death between two groups
(p=0.196).

Conclusion

It appears from this study that cirrhotic
patients with adrenal insufficiency had higher
CTP score but no effect on MELD score.
These patients have more risk of morbidities
than those with normal adrenal function.
Whether adrenal insufficiency should be
investigated in all cirrhotic patients and
steroid supplementation is warrented in
advanced cirrhosis to prevent biochemical
abnormalities needs further study.
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