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ABSTRACT

Background/Aim: Morbidly obese patients have a high prevalence of fatty liver disease and its serious
complications, and high prevalence of abnormal liver function tests (LFT). The LFT can give a clue to the liver
damage and correlate with activity. We aim to study the pattern of LFT in morbidly obese Saudi patients
undergoing bariatric surgery in Eastern region. Patients and Methods: Medical records of patients undergoing
bariatric surgery were reviewed. Demographic data, comorbid conditions, and medications taken were recorded.
Intraoperative liver appearance was noted. Patients with alcohol intake or without LFT were excluded. Results:
Out of 113 patients, 15 patients were excluded, and of the remaining 98 patients analyzed, 58.2% were females.
Mean age was 33.1 + 8.87 years. Mean body mass index (BMI) was 53.7 + 1.27 kg/m? Abnormal LFT (alanine
aminotransaminase (ALT), aspartate aminotransaminase (AST) alkaline phosphatase (ALK), and Gamma
glutamyl transpeptidase (GTT) were observed in 17.3%, with 1.5 to 2 times the upper limit of normal. ALT was
most elevated in 12.2%. Abdominal ultrasonography was done in 67 (68.4%) patients, of whom 51 (76%) had
fatty liver. Comorbid conditions including diabetes mellitus, hypertension, hyperlipidemia, bronchial asthma,
and obstructive sleep apnea were observed in 51 (51.50%) patients, eight of them (16.3%) had abnormal LFT.
No intraoperative changes of cirrhosis were observed. Conclusion: The prevalence of abnormal LFT is low in
morbidly obese patients from the eastern region of Saudi Arabia. A prospective study with a larger sample
and liver biopsy, is needed to clarify the findings.
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The biochemical tests that reflect liver cell damage or
synthetic and excretion function are the main indicators
of liver status and functions. These tests include liver
enzymes: Alanine aminotransaminase (ALI"), aspartate
aminotransaminase (AST), alkaline phosphatase (ALK) and
gamma glutamyl transpeptidase (G1'T). The other important
tests are serum bilirubin, albumin and international
normalized ratio (INR). In clinical practice, these tests
or parameters are used to guide the management of liver
discases. Uncommonly, abnormalities of liver enzymes
are found in asymptomatic healthy individuals."! In obese
subjects, the liver function tests (LF'T) derangements have
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been noticed to be more frequent than in non obese ones
due to the high prevalence of non alcoholic fatty liver discase
(NALFD) and its consequences.>”) Numerous studies have
shown higher prevalence of liver function derangements and
high prevalence of liver damage as well in morbidly obese
patients undergoing weight reduction surgery./!

In Saudi Arabia, despite the high prevalence of obesity,!'*!!!
we have not come across data that looked at the prevalence
of liver function abnormalities in asymptomatic, obese
or morbidly obese subjects undergoing bariatric surgery.
Nowadays there are many centers in the country performing
weight reduction surgery for morbid obesity. One of the
rare complications of such surgery is liver cirrhosis and liver
failure. In our center, we had two cases of liver cirrhosis
(unreported) post-bariatric surgery; one died and the other
had decompensated cirrhosis. There are conflicting reports
on the correlation between LE'T abnormalities and degree of
liver damage, but most studies show a positive correlation.”!
In some chronic liver diseases, e.g., chronic hepatitis C, the
prevalence of significant fibrosis with persistently normal liver
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function has been reported in around 25% of patients.!'1)

The importance of the preoperative LFT abnormalities
in predicting the presence and significance of pre-existing
liver disease in morbidly obese patients going for weight
reduction surgery, and the need for liver biopsies, are still
open questions, the answers for which will require further
studies.

The aim of this study is to assess the prevalence of abnormal
LFTs in morbidly obese Saudi patients undergoing weight
reduction surgery.

PATIENTS AND METHODS

The charts of morbidly obese patients who had undergone
weight reduction surgery between November 2005 and
July 2008 were reviewed. Demographic data, patients’
characteristics, comorbid conditions, medications,
preoperative blood tests, including LET, viral hepatitis
serology, serum cholesterol and triglycerides, INR and
platelets” count, were all recorded. The LE'T panel included
ALT, AST, ALK, GT'T, bilirubin and albumin. All blood tests
were done in the same laboratory using the same standards,
which is in compliance with internationally accepted figures
for normal ranges of laboratory tests. Intraoperative findings
of liver morphologies were also noted. Patients with history
of alcohol consumption and those without preoperative LE'T
were excluded. All patients were included irrespective of the
type of bariatric surgery they were subjected to. Laboratory
test values above the upper limit of normal (ULN) were
considered as abnormal. Liver ultrasound reports were
recorded, and their findings were categorized as normal or
indicative of fatty infiltration of the liver.

The data were entered and analyzed using the Statistical
Package for Social Sciences (SPSS-Version 16, Chicago, IL,
USA). Frequency distributions were generated and comparisons
between categorical data were done using Chi-squared test. A
P value of 0.05 or less was considered as indicative of statistical
significance.

RESULTS

This study was carried out in the year 2009, in King Abdulaziz
Medical City, National Guard, at Al-Ahsa, Saudi Arabia.

The hospital records included 113 patients with morbid
obesity who had undergone bariatric surgery. The sample
involved in this study amounted to 98 patients forming

(86.7%) of the initial sample included.

Male and female patients comprised 41.8% and 58.2% of the
sample, respectively. The mean (= standard deviation) age of

Liver function abnormality in morbid obese

patients was 33.1 = 8.87 years. The mean body mass index

(BMI) was 53.7 £ 1.27 kg/m?.

Abnormal liver LF'Ts were observed in 17 patients (17.3%)
[Table 1]. The most frequently elevated enzymes were ALT
shown by 12 (12.2%) patients, followed by AST. The highest
level of ALI"amounted to up to four times the ULN [Figure 1].

Comorbid conditions were observed in 51 (52%) cases; the
most frequently observed conditions were diabetes mellitus
and hypertension. Of those patients, 9 (9.1%) had abnormal
LETs [Table 2].

Lipid profiles were tested in 28 patients. Hypercholesterolemia
or hypertriglycideremia were observed in eight patients and
three patients had abnormal LETs.

Screening for hepatitis B virus (HBV) was carried out in 19
patients and that for hepatitis C virus (HCV) in 20 patients,
of whom two patients were positive for HCV antibodies, but
none of them had abnormal LI Ts.

Patients who had undergone abdominal ultrasound

Table 1: Characteristics of 98 morbidly obese patients
(n=98)

Characteristic Number Percent
Age: (Mean +1 SD) 33.1+8.87
Less than 34 years 57 58.2
35 years and more 41 41.8
Gender
Males 41 41.8
Females 57 58.2
Body mass index (Mean +1 SD) 53.7 + 1.27 kg/ht?
Abnormal liver function tests 17 17.3
Liver ultrasonography 67 68.3
Fatty liver by ultrasonography 51 74.6
14
12 1
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No. of patients
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Figure 1: Liver function test abnormalities in the morbidly obese
subjects undergoing bariatric surgery
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examination amounted to 67 (68.4%) of the studied
sample. Fatty liver appearances were observed in 51 patients
comprising 74.6% [Table 1].

A sub-sample of patients who had undergone liver ultrasound
examination was generated which included 67 patients.
Abnormal LFTs were observed in § (11.9%) cases, compared
with two patients with abnormal LF'T in those with normal
ultrasound.

There were more patients with abnormal LFT who were
younger than 35 years than those who were older (15.2% and
8.8%, respectively), but the difference was not statistically
significant. There was no significant gender difference in
having abnormal LFT between patients who had comorbid
conditions, or between patients who had or had no
ultrasonographic fatty liver appearance [Table 3].

DISCUSSION

In asymptomatic healthy adults, abnormal LF'T has been
found in around 7 to 9% of cases without identifiable
cause.l!l In morbidly obese patients going for weight
reduction surgery, the prevalence of abnormal LET has
been noticed to be much higher.!**! Several studies on such
patients reported a prevalence of 19 to 24%.>%!

In our patients, abnormal LF'T prevalence was rather lower
than that reported in other studies, despite the similarity of
patients’ characteristics, except in one study where it showed
a similar result.’) One possible explanation is that we might
have slightly different or lower figures of normal values. The
laboratory reference values used in our laboratory were of the
same standard reference adopted worldwide, as there is no
available baseline data exploring normal LFT values in our
normal individuals.

Literature review reveals high prevalence of NAFLD in
morbidly obese subjects (upto 96%), with a high prevalence
of steatosis as well [08111415]

Table 2: Comorbid conditions among 51 morbidly
obese patients out of (n = 98)

Conditions Number (%) Abnormal LFT (%)
No comorbidity 47 (48) 8(8.1)
Comorbidity* 51 (52) 9(9.1)
Diabetes mellitus 21 (21.4) 4(4.1)
Hypertension 27 (27.5) 2(2.1)
Hyperlipidemia 8(8.1) 3(2.1)
Hypothyroidism 6 (6.1)

Bronchial asthma 4(4.1)

Osteoarthritis 4(4.1)

Others*™*

*Some patients had more than on co morbid states; (**Myasthenia gravis,
sickle cell disease, Obstructive sleep apnea), LFT = Liver function tests

There are also reports of advanced liver disease with fibrosis
in 9 to 21% cases, %11 as well as cirrhosis in 4% cases. 2711
Most of these findings were histologically proven.

Several studies have pointed to a positive correlation between
liver enzyme elevations and the degree of liver damage,
where patients with advanced liver disease had more LE'T
derangements, in particular AST and ALT[6816-1%)

In view of these findings, around 17% of our study sample
might have significant liver damage.

On the contrary, other reports have not shown any positive
correlation between histological findings of NASH, fibrosis
or cirrhosis, and LFT abnormalities.>?"]

Whether there is positive or negative correlation, it is
difficult to reflect this correlation to our patients and
extrapolate a judgment of the degree of liver involvement.

Liver biopsy has been advocated routinely during bariatric
surgery to determine the prevalence and natural history of
NASH, which will have important implications in directing
future therapeutics for obese patients with NASH, and for
patients undergoing bariatric surgery.**!!

Our study was not supported by liver biopsy because it is
retrospective, and there was no clinical indication for the
operating surgeon to perform liver biopsy during surgery.

In our study, 74.6% of the 67 patients who had ultrasonographic
examination of the liver had features of fatty liver, and
almost 25% had abnormal LI'T. Similar figures have been
reported.” There has been a study which has shown a
correlation between ultrasonographic findings of fatty liver
and histological derangements.#*!

Table 3: Relation of abnormal liver functions with age,
gender, comorbidity status, in patients undergoing
abdominal ultrasonography (n = 67)

Variable Total Number with Significance
abnormal LFT
Number (%)

Age

Less than 35 years 34 5(15.2)

35 years and more 33 3(8.8) PNS
Gender

Males 28 3(10.3)

Females 39 5(13.2) PNS
Comorbidity

Present 34 4(12.1)

Not present 33 4 (11.8) PNS
Ultrasonography

Normal 16 3(18.7)

Fatty liver 51 8 (15.6) PNS

PNS = P value not significant, LFT = Liver function tests
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In many of the previous studies, clevated liver enzymes
were found to be more frequent in patients with comorbid
conditions such as diabetes mellitus and hyperlipidemia.
However, this was not observed in our patients.

ALT has been found to be the most elevated liver enzyme
in our patients. This finding is in agreement with previous
reports. 1520

We had two patients (not included in the study, and not
reported) who developed decompensated liver cirrhosis post-
bariatric surgery, of whom one died later. We could not tell
whether they had preoperative significant liver disease, or
complication of bariatric surgery.

Our study has the limitation that it is retrospective and
lacked liver biopsy results. However, it highlights important
information of a low prevalence of LF'Ts abnormalities in
this group of patients.

Further prospective studies incorporating liver biopsies are
warranted in order to reliably identify the prevalence and
degree of liver damage of these patients.

CONCLUSIONS

This study demonstrates a low prevalence of abnormal LE'T in
our morbidly obese patients who underwent bariatric surgery.
This may serve as an indirect indication of a lower prevalence
of significant liver damage in these subjects. It is the first
study in our area, and could serve as baseline information
in these subjects. A prospective study with a larger sample
incorporating liver biopsy will be needed to make the issue
clearer and to assess the correlation between LITSs and
histological activity.
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