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Abstract

Alcoholism is a bio-psychosocial phenomenon par
excellence; it is a result of combination of multiple
individual and environmental risk factors. Severity of
liver damage is often correlated with the amount of
alcohol consumption in patients with a history of heavy
alcohol abuse. Elevated liver enzymes are an important
indicator of the same. The objective of the present study
was to measure and compare Hepatic Enzymes in patients
with uncomplicated alcohol withdrawal state with those
alcohol withdrawal patients presenting with convulsions.
The study was carried out in the Department of
Psychiatry, Assam Medical College, Dibrugarh over a
period of one year (2016-2017). It was a hospital based
cross sectional and observational study with a total sample
size of 60 in-patients (30 uncomplicated alcohol
withdrawal cases and 30 cases of alcohol withdrawal state
with convulsions). Cases were diagnosed as per ICD-10
guidelines and SPSS version 16.0 was used for statistical
analysis of obtained data setting significance threshold at
p<0.05. (GGT)
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convulsions compared to patients with uncomplicated

alcohol withdrawal state. There was however no

significant difference in Aspartate Aminotransferase

(AST) and Alkaline Phosphatase (ALP) activity between
these two groups of patients. Raised Gamma-Glutamyl
Transferase and Alanine Aminotransferase levels could be
a risk factor for alcohol withdrawal seizures and may aid
in the diagnosis and treatment of such patients.

Keywords: Gamma Glutamyl Transferase, Alanine
Aminotransferase, Aspartate Aminotransferase, Alkaline
Phosphatase.

Introduction: Consumption of alcohol not only has an
impact on the incidence of diseases, injuries and other
health conditions, but also on the course of disorders and
their outcomes in individuals. Apart from environmental
factors Alcohol-related harm is determined by three
related dimensions of drinking: the volume of alcohol
consumed the pattern of drinking and, on rare occasions,
also the quality of alcohol consumed (Rehm et al., 2003a;
Rehm, Kanteres & Lachenmeier, 2010; WHO, 2010a).™
There are three main direct mechanisms of harm caused
by alcohol consumption in an individual (Babor et al.,
2003; WHO, 2004b; WHO, 2007). These

mechanisms are:

three

= Toxic effects on organs and tissues

= Intoxication, leading to impairment of physical
coordination, consciousness, cognition, perception,

affect or behaviour

Corresponding Author: Dr. Abhilekh Das, Volume - 2 Issue - 6, Page No. 57-64

N~
Lo
(5]
(@]
©

Qs


http://ijmsir.com/

Dr. Abhilekh Das, et al. International Journal of Medical Sciences and Innovative Research (IJMSIR)

= Dependence, whereby the drinker’s self-control over
his or her drinking behaviour is impaired.™"
Alcoholism is a bio-psychosocial phenomenon par
excellence; it is a result of combination of multiple
individual and environmental risk factors. Theories have
taken many disparate facts into consideration, from the
effects of alcohol policy to the influence of familial and
sociocultural environments across cultures and over time.
Some ethnic groups have lower rates of alcoholism than
others (Asians, Jews and some North American
Aboriginals) and the prevalence is higher in males across
both age cohorts and ethnicities. Another layer of
complexity lies in the fact that alcoholism is a clinically
heterogeneous disorder with variable age of onset,
drinking patterns, severity and comorbidity with other
mental disorders. In general, alcoholics have more than
one clinical diagnosis. Common co-morbidities include
other drug abuse, antisocial personality disorder,
depression and anxiety. 1%
Acute Alcohol Withdrawal B! - It refers to a group of
symptoms of variable clustering and severity occurring on
absolute or relative withdrawal of alcohol after repeated
and usually prolonged use of alcohol.
Withdrawal symptoms include I -
= Minor withdrawal symptoms (can appear 6-8 hours
after alcohol has been stopped): Insomnia, fatigue,
tremor, mild anxiety, agitation, Nausea and vomiting,
headache, excessive Sweating, palpitations, anorexia,
depression, Craving for alcohol.
= Psychotic and perceptual disturbances (can appear 12-
24 hours after alcohol has stopped): Includes visual,
auditory or tactile hallucinations.
» Withdrawal seizures (can appear 12-24 hours after
alcohol has stopped): These are generalised tonic

clonic seizures.
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= Alcohol withdrawal delirium or ‘delirium tremens'
(can appear any time in first 72 hours upto 1 week
after alcohol has been stopped)
Diagnostic Guidelines® For Alcohol Withdrawal State
Alcohol withdrawal state is one of the indicators of
alcohol dependence syndrome and the latter diagnosis
should also be considered. Withdrawal state should be
considered as the main diagnosis if it is the reason for
referral and severe enough to require medical attention in
its own right. Psychological disturbances like anxiety,
depression and sleep disorders are also common features
of alcohol withdrawal. The patient is likely to report that
withdrawal symptoms are relieved by further alcohol use.

[41

Withdrawal be also

conditioned/learned stimuli in the absence of immediately

symptoms can induced by

preceding alcohol use. In such situations alcohol
withdrawal state should be diagnosed only if it is
warranted in terms of severity. [

The diagnosis of alcohol withdrawal state is further
specified by using the following five character codes: !
F10.30 Uncomplicated

F10.31 With convulsions

Hepatic Enzymes

Aspartate  Aminotransferase  (AST) and  Alanine
Aminotransferase (ALT): They were formerly known as
serum glutamate oxaloacetic transaminase (SGOT) and
(SGPT)

respectively. ALT is mainly localized to the liver but AST

serum  glutamic  pyruvate transaminase
is present in variety of tissues like the heart, skeletal
muscle, kidney, brain and liver. ™ ® While AST is present
in both the mitochondria and cytosol of hepatocytes, ALT
is mainly localized to the cytosol. *”

Serum Aspartate Aminotransferase (AST) and Alanine
Aminotransferase (ALT) are often raised in alcoholics,® %

although generally not more than 2-4 times above the
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upper limit; sensitivity for AST is around 25-60% whereas
it is around 15-40% for ALT. Acute alcohol intakes of 3-4
g/kg body weight may lead to moderate transient increases
in AST in healthy individuals within 24-48 hours. The
AST: ALT ratio of > 1.5 strongly suggests, and a ratio >
2.0 is almost indicative of, alcohol induced damage to the
liver.™ One study has also shown that AST:ALT ratio is
the best of several markers in distinguishing between
alcohol- induced and non-alcoholic liver disease.!"?

Serum Gamma-Glutamyltransferase (GGT): It is a
membrane bound glycoprotein which catalyses the
transfer of the gamma-glutamyl group to other peptides,
amino acids and water. Large amounts of this enzyme are
found in the kidneys, pancreas, liver, intestine and
prostate. The gene for gamma-glutamyl transferase is on
The

transpeptidase are higher in neonates and infants up to 1 yr

chromosome  22. levels of Gamma-Glutamyl
and their levels also increase in elderly subjects after the
age of 60. Men seem to have higher values. Children
above the age of 4 years have serum values of normal
adults. ** 4 Serum gamma-glutamyl transferase (GGT)
activity is found to be increased in the serum in
hepatobiliary disorders and with heavy consumption of
alcohol. ™ Serum levels of GGT are elevated in about
75% of individuals who are alcohol-dependent, 16 7 18]
with a sensitivity of 60-90%.° 2* 21 The sensitivity is
greatest when alcoholics and heavy drinkers are compared
to teetotallers and occasional drinkers.”” However, GGT
may not be a very sensitive marker, showing up in only
30-50 percent of excessive drinkers in the general
population (Conigrave et al. 2003). Nor is it a very highly
specific marker of chronic heavy alcohol use, because
other digestive diseases, such as pancreatitis and prostate
disease, also can raise GGT levels. !

Alkaline phosphatase (ALP): Alkaline phosphatases are a

family of zinc metaloenzymes, with a serine at the active
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centre. Their function is to release inorganic phosphate
from various organic orthophosphates and they are present
in almost all tissues. In liver, alkaline phosphatase is
located in the microvilli of bile canaliculi and also on the
sinusoidal surface of hepatocytes. Alkaline phosphatase
that is released from liver, bone and kidney are thought to
be from the same genetic origin but that which is released
from intestine and placenta are believed to be derived
from different genes. 4

Average values of alkaline phosphatase differ with age
and they are relatively high in children and adolescents
and lower in the middle aged and higher again in elderly
people. Males usually have higher values of ALP as
compared to the females. Y Highest levels of this enzyme
occur in cholestatic disorders. Elevations occur due to
both intrahepatic and extrahepatic obstruction to bile flow
and the degree of elevation does not distinguish between
the two. Alkaline phosphatase levels are very high in
Extrahepatic Biliary Atresia (EHBA).

hepatitis, alkaline phosphatase is usually in the normal

In acute viral

range or it might be moderately increased. Hepatic and
bony metastasis can also cause increase the levels of
alkaline phosphatase. Decreased levels of alkaline
phosphatase occur in hypothyroidism, pernicious anemia,
and congenital hypophosphatasia. ® ** %I ALP levels
increase with continuous intake of alcohol and monitoring
ALP levels is important to identify the etiology and extent
of liver disease. ® The present study makes an effort to
assess and compare liver enzymes in uncomplicated
alcohol withdrawal with alcohol withdrawal accompanied
by convulsions (complicated).

The primary objective of the present study was to measure
and compare Hepatic Enzymes in patients with
uncomplicated alcohol withdrawal state with those alcohol

withdrawal patients presenting with convulsions.
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Materials and Methods
The study was carried out in the Department of
Psychiatry, Assam Medical College, Dibrugarh over a
period of one year (2016-2017). It was a hospital based
cross sectional and observational study with a total sample
size of 60 patients (30 uncomplicated and 30 complicated
cases of alcohol withdrawal state). The study received
clearance from the Institutional Ethics Committee.
Selection of study sample: Every consecutive male patient
admitted in the Department of Psychiatry within the
defined study period, and who were diagnosed as Alcohol
withdrawal state as per ICD-10 diagnostic guidelines were
included in the study sample till the total sample size was
reached. From previous records it was seen that that on an
average 30 patients with complicated alcohol withdrawal
state were admitted in the institute on a yearly basis for
the last 5 years. The sample sizes were made equal for
better statistical analysis and to eliminate statistical errors,
if any. Before the commencement of the study each of the
patients had to give a written consent only after which
they were allowed to participate in the study. They were
however free to withdraw their consent at any point of
time during the study.
Inclusion criteria
= Patients in the age group of 18 to 65 years.
= Patients of only male sex.
= Cases of Alcohol withdrawal state with or without
convulsions diagnosed as per ICD-10 diagnostic
guidelines
= Patients giving informed written consent for the study.
Exclusion criteria
= Those with co morbid systemic illness.
» Those with co morbid mental illness.
» Those with co morbid other substance abuse.
Assessment tools:

= |nformed consent form.
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= The ICD-10 Classification of Mental and Behavioural

Disorders: Clinical descriptions and diagnostic
guidelines.
= Biochemical estimation of hepatic enzymes using bio-
chromatic technique.
= SPSS version 16.0 for statistical analysis of obtained
data.
Procedure: All patients of male sex in the age group of 18
-65 years, who were admitted in the Drug De-addiction
Centre Ward of Department of Psychiatry, AMCH within
the time period of August 2016 to July 2017, and
diagnosed as Alcohol withdrawal state with or without
convulsions as per ICD-10, and fulfilling the inclusion
criteria and exclusion criteria were included in study
sample. Every consecutive case admitted in the study
period was included in the study sample till the total
sample size was reached. Written informed consent was
taken from each participant of the study sample. They
were free to withdraw their consent at any given point of
time. Hepatic enzymes were measured from all the
participants of the study sample. All blood samples were
collected on the very first day of admission for the sake of
uniformity. All blood investigations were done in the
Laboratory of Department of Biochemistry, Assam
Medical College and Hospital, Dibrugarh. Reference
Values for the measured blood parameters were used as
followed in our Laboratory. Analysis of the observed data
was done using unpaired sample t-test in SPSS windows
version 16.0. The significance threshold for the tests were
set at p<0.05.
Results and Discussion
From figure 1 it is seen that out of the total 60 cases of
alcohol withdrawal state 30 (50.00%) presented with
convulsions whereas the rest 30 (50.00%) were diagnosed

as uncomplicated alcohol withdrawal state.
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Diagnosis of patients as per ICD-10

B Uncomplicated
alcohol withdrawal

B Alcohol withdrawal
with convulsions

Figure 1: Pie Diagram showing the diagnosis of the cases
as per ICD-10.

Uncomplicated alcohol | Alcohol withdrawal state | p-value

withdrawal state (UAWS) | with convulsions (AWS-C)

Age (In years) Mean = 5D Mean = 5D 0.3776*

39.47+8.58 37.3348.32

“p value significant at <0.05

Table 1: Mean age distribution of patients with
uncomplicated alcohol withdrawal and alcohol withdrawal
patients with convulsions

Table 1 shows the mean age distribution of patients with
UAWS and patients with AWS-C. It is seen that the mean
age of patients with UAWS is 39.47 whereas the mean age
in the complicated group is 37.53. On applying unpaired
two sample t test a p-value of 0.3776 is obtained which
indicates that there is no significant difference in age

between the two groups.

Hepatic Uncomplicated Alcohol | Alcohol withdrawal State with p-value
Enzymes Withdrawal State (N;=30) | convulsions (N-=30)

Mean 5D Mean SD
AST(13-37) 130.72 92.86 164.56 80.94 0.1378
ALT(12-78) 76.42 55.60 116.56 47.86 0.0040°
ALP(46-116) 109.54 36.25 110.23 31.05 0.9372
GGT(5-85) 270.45 180.62 478.60 220.52 0.0002°

“p value significant at <0.05

Table 2: Comparison of Hepatic Enzymes in Cases of
uncomplicated AWS and AWS with convulsions

From Table 2 we can clearly see the mean enzyme levels
in both the groups. It is seen that the mean AST level in
the UAWS group is 130.72 whereas the mean AST in the

© 2016 1IMSIR, All Rights Reserved

AWS-C group is 164.56. Similarly the mean ALT, mean
ALP and the mean GGT levels in the UAWS group were
calculated to be 76.42, 109.54 and 270.45 respectively. On
the other hand, the mean ALT, mean ALP and the mean
GGT in the AWS-C group were 116.56, 110.23 and
478.60 respectively. On applying unpaired two sample t-
test it was seen that there was significant increase in ALT
and GGT activity in the complicated withdrawal group
compared to the group with uncomplicated alcohol
withdrawal whereas there was no significant difference in

AST and ALP activity between these two groups of

patients.
500
. 478.6
400
200 27045
200 164 56
130.7 116.56 109.54  110.23

- “ -

a

AST ALT ALP

GGT

B UNCOMPLICATED AWS B AWS WITH CONVULSIONS

Figure 2: Bar Diagram showing Mean Hepatic Enzyme
levels in patients with uncomplicated alcohol withdrawal
state and patients of alcohol withdrawal state with
convulsions.

In the present study it was seen that the mean AST, ALP
and GGT levels in both uncomplicated alcohol withdrawal
patients and alcohol withdrawal patients with convulsions
were elevated. Mean ALT was elevated in the complicated
alcohol withdrawal group but in the uncomplicated group,
although it was not elevated beyond the normal range it
was still on the higher side. Our findings were in
accordance with findings of Alatalo et al. 2008 ! who
that serum GGT, AST, ALT were all

significantly higher than in alcoholics, Honnamurthy et al.

reported

%01 \who found that activities of alanine aminotransferase
(ALT), (AST),
phosphatase (ALP) and gamma glutamyl transferase (y-

aspartate aminotransferase alkaline
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GT) were significantly higher in alcohol dependence
syndrome in comparison to healthy controls, Salma
Mahaboob R et al. ® who reported that GGT, AST and
ALT levels were all raised in alcoholic liver disease and
N. Priya et al. ! who found that AST, ALT, ALP and
GGT were all
supported the hepatic damage caused by alcohol. It was

raised in alcoholics, which further
also seen in our study that ALT and GGT activity were
significantly raised in alcohol withdrawal patients with
convulsions compared to those with uncomplicated
alcohol withdrawal state. Our finding was in line with the
findings of Carrie M. Goodson et al. 2014 4 who
reported that higher initial ALT and higher initial GGT
were seen in patients with incident alcohol withdrawal
seizures and D. Mennecier et al. 2008 ™ who reported
that severe alcohol withdrawal is significantly more
associated with direct hospitalization through emergencies
and a serum level of ALT greater than 1.5 times the upper
limit of normal. On the other hand, there was no
significant difference in AST and ALP activities between
patients with complicated and uncomplicated alcohol
withdrawal states.

Conclusion: Elevated Alanine Transferase and Gamma
Glutamyl Transferase activities in alcoholics may be risk
factors for alcohol withdrawal seizures. Further research
will be however necessary to validate these findings.
Limitations of the study included its small sample size,
females being not included in the study sample, the cross
sectional design of the study and the last day of drink
being not assessed which could have led to variation of
results.

References:

[1]. Global Status Report on Alcohol and Health, 2014.
Geneva: World Health Organization (WHO); 2014.

[2]. Negrete.C.Juan and Gill.J.Kathryn. Aectiology of

alcohol problems. Gelder.G.Michael, Andreasen.C.Nancy,

© 2016 1IMSIR, All Rights Reserved

Lopez-lbor Jr.J.Juan and Geddes.R.John. New Oxford
Textbook of Psychiatry. 2™ edition. VVolume 1. Oxford:
Oxford University Press; 2012. P. 432-437.

[3]. Alcohol-related Disorders. Sadock Benjamin James,
Sadock Virginia Alcott, Ruiz Pedro. Synopsis of
Psychiatry. 11" edition. Philadelphia. Wolters Kluwer;
2015.P. 590-603.

[4]. The ICD-10 Classification of Mental and Behavioral
Disorders: Clinical descriptions and diagnostic guidelines.
World Health Organization, Geneva. A.l.T.B.S; 2007. P.
75-79.

[5]. Rosen HR and Keefe EB. Evaluation of abnormal
liver enzymes, use of liver tests and the serology of viral
hepatitis: Liver disease, diagnosis and management. 1st
edition. New York: Churchill Livingstone publishers;
2000. P. 24-35.

[6]. Friedman SF, Martin P and Munoz JS. Laboratory
evaluation of the patient with liver disease. Hepatology: A
textbook of liver disease. Vol 1. Philedelphia: Saunders
publication; 2003. P. 661-709.

[7]. Mukherjee S and Gollan John L. Assessment of liver
function. Dooley James S., Lok Anna S.F., Burroughs
Andrew K., Heathcote E. Jenny. Sherlock’s Disease of the
liver and biliary system. 12th edition. Oxford: Wiley-
Blackwell; 2011.P. 22-25.

[8]. Chan AW, Welte JW and Whitney RB. Identification
of alcoholism in young adults by blood chemistries.
Alcohol. 1987; Vol 4: 175-9.

[9]. Rosman AS and Lieber CS. Biological markers of
alcoholism. In: Lieber CS, ed. Medical and Nutritional
Complications of Alcoholism. New York: Plenum, 1992,
[10]. Sillanaukee P, Seppa K, Koivula T, Israel Y,
Niemela O. Acetaldehyde-modified haemoglobin as a
marker of alcohol consumption: comparison of two new
methods. J Lab Clin Med. 1992; Vol 120: 42-7.

Page 6 2



Dr. Abhilekh Das, et al. International Journal of Medical Sciences and Innovative Research (IJMSIR)

[11]. Cohen JA, Kaplan MM. The SPOT/SGOT ratio: an
indicator of alcoholic liver disease. Dig Dis Sci. 1979; Vol
24: 835-8.

[12]. Sharpe PC, McBride R and Archbold GPR.
Biochemical markers of alcohol abuse. Q J Med. 1996;
Vol 89: 137-44.

[13]. Daniel SP and Marshall MK. Evaluation of the liver:
Laboratory tests. Schiff’s diseases of the Liver. 8th
edition. USA: JB Lippincott publications; 1998.P. 205-
239.

[14]. Rosalki

investigations in the management of Liver Disease.

SB and Mcintyre N. Biochemical
Bircher Johannes, Benhamou Jean-Pierre and Mclntyre
Neil. Oxford Textbook of Clinical Hepatology. 2nd
edition. Volume 1. New York: Oxford university press;
1999. P. 503-521.

[15]. Penn R and Worthington DJ.
glutamyltransferase a misleading test? BMJ. 1983; Vol
286: 531-5.

[16]. Wu A, Slavin G and Levi AJ. Elevated serum

transferase

Is serum g-

gamma-glutamyl (transpeptidase) and

histological liver alcoholism. Am J
Gastroenterol. 1976; Vol 65: 318-23.

[17]. Rosalki SB and Rau D. Serum gamma-glutamyl

damage in

transpeptidase activity in alcoholism. Clin Chim Acta.
1972; Vol 39: 41-7

[18]. Stetter F, Gaertner HJ, Wiatr G, Mann K, Breyer-
Pfaff U. Urinary dolichol - a doubtful
alcoholism. Alcohol Clin Exp Res. 1991; Vol 15: 938-41.
[19]. Behrens UJ, Worner TM, Braly LF, Schaffner F and

Lieber CS. Carbohydrate-deficient transferrin, a marker

marker of

for chronic alcohol consumption in different ethnic
populations. Alcohol Clin Exp Res. 1988; Vol 12: 427-32.
[20]. Schellenberg F, Benard JY, Le Goff AM, Bourdin C
and Weill J.

transferrin compared with Tf index and other markers of

Evaluation of carbohydrate deficient

© 2016 1IMSIR, All Rights Reserved

alcohol abuse. Alcohol Clin Exp Res. 1989; Vol 13: 605-
10.

[21]. Akobeng Anthony K. Understanding diagnostic tests
1: sensitivity, specificity and predictive values. Acta
Paediatricia. 2006; Vol 96: 338-341.

[22]. Conigrave KM, Saunders JB and Whitfield JB.
Diagnostic tests for alcohol Alcohol
Alcohol. 1995; Vol 30: 13-26.

[23]. Peterson Karen. Biomarkers for Alcohol Use and
Abuse. Alcohol research and Health. 2004/2005; Vol 28
(2).

[24]. Gordon T. Factors associated with serum alkaline
phosphatase level. Arch Pathology Lab Med. 1993; Vol
117:187-193.

[25]. Simko V. Alkaline phosphatases in biology and
medicine. Dig Dis. 1991; Vol 9: 189-193.

[26]. Das Subir Kumar and Vasudevan D.M. Biochemical
diagnosis of alcoholism.
Biochemistry. 2005; Vol 20 (1): 35-42

[27]. Alatalo Paivikki, Koivisto Heidi, Katri Puukka,

Johanna Hietala, Petra Anttila. Biomarkers of Liver Status

consumption.

Indian Journal of Clinical

in Heavy Drinkers, Moderate Drinkers and Abstainers.
Alcohol & Alcoholism. 2009; Vol. 44 (2): 199-203.

[28]. HonnamurthyJ.B, Shivashankara A.R, Mathai John
P. And Malathi M. Biochemical and Haematological
Profile in patients with alcohol dependence syndrome co-
morbid with nicotine dependence syndrome. International
Journal of Biochemistry Research and Review. 2016; Vol
13(4): 1-10.

[29]. Mahaboob R Salma et al, A study on serum enzyme
levels in various liver diseases, IIMRHS, Vol 2, Issue 3,
2013, Pg 395-398.

[30]. Priya N. And Venkatalakshmi P. The impact of
heavy Alcohol consumption and cigarette smoking on

liver function — A Clinical survey. International Journal of

Page 6 3



Dr. Abhilekh Das, et al. International Journal of Medical Sciences and Innovative Research (IJMSIR)

Pharmacy and Pharmaceutical Sciences. 2013; Vol 5(4):
82-85.

[31]. Goodson Carrie M., Clark Brendan J. and Douglas
Ivor S. Predictors of Severe Alcohol withdrawal
Syndrome: A Systematic Review and Meta-Analysis.
Alcoholism: Clinical and Experimental Research. 2014
October; Vol 38(10): 2664-77.

[32]. Mennecier D., Thiolet C., Arvers P., Corberand D.,
Sinayoko L., Bonnefoy S., et al. Factors predictive of
complicated or severe alcohol withdrawal in alcohol
dependent patients. Clinical and Biological
Gastroenterology. 2008 August-September; Vol 32 (8-9):
792-97.

© 2016 1IMSIR, All Rights Reserved

Page 64‘



