ISSN : 0974 - 7532

Volume 8 Issue 5

Research & Reviews in

BioSciences

Regular Paper
RRBS, 8(5), 2014 [163-171]

Chronic alcohol consumption affects serum enzymes levels in the
HIV/AIDS patients on d4T/3TC/NVP treatment regimen during the
9 month follow up period
Godfrey S.Bbosa1*, David B.Kyegombe2, William W.Anokbonggo1,
Apollo Mugisha3, Jasper Ogwal-Okeng1
1

Department of Pharmacology and Therapeutics, Makerere University College of Health Sciences, (UGANDA)
2
Department of Pharmacology & Toxicology, Kampala International University College of Health Sciences,
Ishaka Campus, (UGANDA)
3
Clinical Chemistry Laboratory, Mulago Complex National Referral Hospital, (UGANDA)
E-mail : godfossa@yahoo.com

ABSTRACT
Chronic alcohol use is a common problem globally including HIV/AIDS
patients on ARV treatment regimens leading to severe liver damage and
increase in serum enzymes. The study determined effect of chronic alcohol
intake on serum enzymes in HIV/AIDS patients on d4T/3TC/NVP treatment
regimen in Uganda using the WHO AUDIT tool and alcohol-use biomarkers.
A case control study using repeated measures with serial measurements
model was used. Alcohol-Use biomarkers were used to standardize gender
differences in alcohol use. A total of 41 patients were screened for chronic
alcohol use by the WHO AUDIT tool. The 21 patients were enrolled in the
control group that were not chronic alcohol users and the other 20 patients
in the chronic alcohol use according to the WHO AUDIT tool scores.
Since the tool was not sensitive enough the patients in the control group
were again sorted out using the chronic alcohol use biomarkers. Two
studies with WHO AUDIT tool group and chronic alcohol use biomarkers
were done. Alcohol-Use biomarkers were used to standardize the gender
differences in alcohol use. A total of 41 patients (21 alcohol group and 20
control group) were followed up for 9 months with whole blood sampling
done at 3 month intervals. The serum enzymes were determined using the
Cobas Intergra 400 Plus analyzer machine. The mean GGT levels were
higher in chronic alcohol use group as compared to control group though
in both groups, the levels were above reference ranges during 6 month
and three times higher during 9 month follow-up period for both chronic
alcohol-use self reporting and biomarkers groups. Generally, the mean
AST, ALT and AST/ALT levels were slightly higher in alcohol-use group
as compared to control group and were slightly higher in both groups as
compared to reference ranges during the 9 month follow-up period. Chronic
alcohol consumption by HIV/AIDS patients on d4T/3TC/NVP drug regimen
increased GGT and AST/ALT serum levels and hence used as chronic
alcohol –use biomarkers.
 2014 Trade Science Inc. - INDIA
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INTRODUCTION
Alcohol mainly ethanol is by far the most abused
drug for centuries world over[1-3]. The types of alcohol
consumed in alcoholic beverages include wine, spirits,
liquors, beers and as traditional brew in the various countries of the world. The World Health Organization
(WHO) estimates that there are about 2 billion people
in both developing and developed countries globally
who consume the different forms of alcoholic beverages[4-6]. Alcohol consumption is the leading risk factor
for disease burden like HIV/AIDS especially in developing countries and the third largest risk factor in developed countries accounting for 4% of the burden of
the diseases[4,7,8]. In Uganda, alcohol is consumed in
various forms, including the home-made brews that are
consumed in the country side and it is a serious problem and is ranked a top most country in alcohol consumption among the 189 WHO member countries and
in the African region[9-12]. However, among the many
people who consume alcohol are the HIV/AIDS patients, some of whom are on antiretroviral drugs like
the d4T/3TC/NVP drug regimen[13,14]. The liver is the
main site of ethanol metabolism though metabolism can
also occur in other tissues such as the gastrointestinal
tract (GIT) and other body tissues[15-19]. Chronic use of
alcohol overwhelms the liver and thus damages the liver
cells and together with the administered ARVs, the damage is exacerbated leading to massive release of liver
enzymes into circulation and hence a rise in serum enzymes in the patients as a sign of liver toxicity. Also the
metabolic ethanol intermediate products like acetaldehyde and free radicals can have a deleterious effects to
the body tissues and organs where they may interfere
with the normal metabolism of essential elements, leading to cellular damage through oxidation mechanisms
and secondary oxidative stress as well as the endocrine
function disturbances[20-22]. Chronic alcohol consumption not only harm liver cells but also interfere with the
normal functioning of the liver that later have an impact
on the distant organs like the brain leading to hepatic
encephalopathy[23]. However, excessive consumption
of alcohol leads to hepatocellular damage resulting in
increased catalytic activities of serum AST and ALT[2328]
. Due to the high liver cell turnover, they are normally
found in the blood. The ALT and AST are reported to
be indicators of liver disease that may be due to alcohol

induced liver damage. ALT is more specific to alcohol
induced liver cell injury[24-28]. AST is also found in heart,
muscle, kidney and brain cells[23-28]. Any injury or disease such as chemicals like drugs and aflatoxins and
viral hepatitis[29,30] can increase the level of cellular injury or death in these organs will cause an elevation of
these markers[23-28]. The ratio of AST to ALT has been
reported to provide more meaningful information on
ethanol use especially if the ratio cut-off is greater than
2[27,31-35]. The gamma glutamyl transferase (GGT) enzyme, a glycoprotein found in the liver, is the most widely
used of all the liver enzymes to determine liver cell injury due to excessive alcohol consumption[27,31-35]. The
study determined the effect of chronic alcohol use on
the serum enzymes (GGT, ALT and AST) levels in the
HIV/AIDS patients on d4T/3TC/NVP drug regimen
using the chronic alcohol-use self-reporting WHO
AUDIT tool method and the chronic alcohol-use
biomarkers methods.
MATERIALS AND METHODS
Study design
The study was a case-control study that used repeated measures design model and it was conducted at
St. Raphael of St. Francis Hospital, Nsambya, ART
Private Clinic on the HIV/AIDS patients who were exposed to chronic alcohol and at the same time, they
were initiated on the d4T/3TC/NVP drug regimen
[triomune 30 (lamivudine (3TC) 150 mg, nevirapine
(NVP) 200 mg and stavudine (d4T) 30 mg tablets)]
for the last 6 months. The hospital handles about 1,500
HIV/AIDS patients. The d4T/3TC/NVP drug regimen
was one of the drug regimen used in the suppression of
the HIV virus in the patients during the study period.
The serial measurements model was done on the HIV/
AIDS on d4T/3TC/NVP drug regimen at 3 month intervals (0, 3, 6 and 9 months) for a period of 9 month
for both the control group and the chronic alcohol exposed group. Both the control and chronic alcohol use
groups were screened for alcohol use by using the WHO
AUDIT tool method and the chronic alcohol-use
biomarkers elevation (GGT values above 55.0 UI,
MCV values above 96 fL and AST/ALT ratio above
2.0). About 1mL of whole blood was collected from
the cubital vein for all the patients for the analysis of the
biomarkers using the automated hematological Coulter
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CBC-5 Hematology Analyzer equipment for MCV and
the Cobas Intergra 400 Plus analyzer equipment for
GGT, AST and ALT serum enzymes.

rently an important tool which is non-invasive and it’s
routinely used worldwide to screen patients on chronic
alcohol consumption[36]. The AUDIT tool has a set of
10 questions, each with responses and scores which
Study site and population
the individual responds by self-reporting. A total score
The study was conducted at St. Raphael of St of 8-15 indicates hazardous alcohol use, 16-19 indiFrancis hospital, Nsambya, Private clinic and depart- cates alcohol use problem and scores above 20 indiment of Pharmacology and Therapeutics pharmacoki- cates alcohol use dependence[36]. All the patients renetic laboratory. A total of 41 HIV/AIDS patients who cruited in the chronic alcohol group had a total score of
are on d4T/3TC/NVP drug regimen were recruited. above 8 according to the WHO AUDIT tool interpreThey were grouped into two arms with the first arm or tation of the scores. The patients enrolled in the control
the control group consisting of 21 HIV/AIDS patients group had a score value of less that 8 according to the
who were self-reported for not being exposed to any WHO AUDIT tool interpretation of the scores. Howtype of alcohol or to chronic alcohol for the past one ever because the WHO AUDIT was not sensitive
year. The second arm had 20 HIV/AIDS patients who enough to actually detect some of the patients in the
were self-reported to be exposed to chronic alcohol. control group who were consuming alcohol chronically,
the chronic alcohol-use biomarkers (GGT, MCV and
Inclusion criteria
All the HIV/AIDS patients who were included in AST/ALT ratio) were used to further sort out the pathis study were HIV positive, on d4T/3TC/NVP drug tients in the control group who were being exposed to
combination regimen for the last 6 months at the time of chronic alcohol and could not be detected by the WHO
enrollment. The adherence rates of all the patients re- AUDIT tool. Therefore the 41 HIV/AIDS patients were
cruited were measured using the self-reporting adher- again grouped according to the chronic alcohol use
ence and the pill counts at scheduled visits and all had biomarkers into 2 arms with the chronic alcohol use
an adherence rate of above 95%. This was to ensure arm having 26 patients (22 males and 4 females) and
that the patients were taking their drugs as per the pre- the control group with 15 patients (8 males and 7 fescription. Also those included were in the age range of males). These HIV/AIDS patients in both the control
18 to 50 years old. In the test group, they must be and chronic alcohol exposed group were followed-up
exposed to chronic alcohol use at the time of recruit- for 9 months starting from March 2008 to November
ment and during the 9 months study period and in the 2008. Each HIV/AIDS patient was explained well
control group, they were not exposed to any type of about the study and any questions raised were answered.
All those patients who participate in the study signed
alcohol at all or for the last 6 to 12 months.
the consent forms. The baseline serum enzyme conEligibility criteria and enrolment of study partici- centrations (GGT, ALT and AST) at time 0 month just
pants
before they were initiated on the d4T/3TC/NVP drug
The study was conducted on the HIV/AIDS pa- regimen of all the patients that participated in the study
tients who were initiated on the d4T/3TC/NVP drug were collected retrospectively from the patients records.
regimen for the last 6 months. At the time of enrollment, Whole blood sample collection and processing
a total of 41 HIV/AIDS patients on d4T/3TC/NVP
The whole blood samples from the recruited HIV/
were screened for chronic alcohol use using the WHO
AIDS patients were collected from cubital vein every 3
Alcohol Use Disorder Identification Test (AUDIT) tool.
months for a period of 9 months ( 0, 3, 6 and 9th month).
The 20 patients (13 males and 7 females) were identiThe third category of vacutainers was containing a clotfied to consume alcohol chronically using the tool and
activator and 3ml of whole blood were collected in them
were enrolled into the chronic alcohol use group after
for serum extraction that was used for liver enzyme assigning the consent forms. The 21 patients (17 males
says. The serum samples were extracted by centrifugand 4 females) were identified by the tool as non-alcoing the clot-activator vacutainers with whole blood at
hol consumers by the tool and were enrolled in the con2000 revolutions per minute (rpm) for duration of 5
trol group still after consent. The WHO AUDIT is curminutes. After which a clear supernatant of serum were
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transferred to the clean cryovials. The serum samples
were immediately refrigerated at -70oC prior to analysis. The others are the liver function tests like the serum
enzymes such as alanine amino transferase (ALT), aspartate amino transferase (AST) and the gamma glutyl
aminotransferase (GGT) since these were used as
biomarkers of chronic alcohol consumption. The liver
function test study was carried out at the Mulago National Referral Hospital Clinical Chemistry laboratory
with the use of the Cobas Intergra 400 Plus analyzer
equipment using standard methods and laboratory standard operating procedures (SOPS). The serum samples
extracted from the HIV/AIDS patients’ venous whole
blood on d4T/3TC/NVP treatment regimen into the clotactivated vacutainer were used. The print-out of each
sample was made. The results were entered into the
excel spreadsheet from there which they were analyzed
statistically.

the Uganda National Council for Science and Technology (UNCST)(no. HS 387), a government body that
oversee all the research activities done in the country.
In this study, a written informed consent was obtained
from each human subject and that all the procedures
used were in accordance with the ethical standards of
the responsible committee on human experimentation
(institutional or regional) and with the Helsinki Declaration of 1975, as revised in 1983. They were given study
code numbers which were used all through the study
period in order to protect their privacy and confidentiality. Their names or any identifier were not used anywhere in the study.
RESULTS

The effect of chronic alcohol consumption on the
liver (serum) enzymes (ALT, AST and GGT) levels of
the HIV/AIDS patients on d4T/3TC/NVP drug regiData analysis
men were determined during the 9 months period of
All the data was entered in the Microsoft excel and follow up using the chronic alcohol-use self reporting
was then sorted using the chronic alcohol-use self-re- WHO AUDIT tool and the chronic alcohol-use
porting WHO AUDIT tool method for the use of biomarkers methods. The mean GGT levels in the 6
chronic alcohol as well as basing on the chronic alco- and 9 month were higher than the reference ranges of 0
hol-use biomarkers method to produce 2 sets of data – 55IU in both groups (TABLE 1 and 2). For the chronic
which were then compared statistically. It was then im- alcohol-use self reporting WHO AUDIT tool, the mean
ported into the SAS 2003 version 9.1 statistical pack- GGT levels in the control group were higher than in the
age for statistical data analysis. The data was analyzed chronic alcohol use group except in the 9 month and
at 95% confidence interval. The repeated measures the difference in all were not statistically significant
fixed model was used in the statistical data analysis. (p0.05) (TABLE 1). For the chronic alcohol-use
The t-test was used to compare the means for HIV/ biomarkers group, the mean GGT levels in 6 and 9
AIDS patients who were in the chronic alcohol use month for the control group and 0, 3, 6 and 9 month in
(chronic alcohol use group) and the control group at the chronic alcohol use group were higher than the refdifferent time intervals. The outcome measures were erence ranges (TABLE 1). The levels in the chronic
the mean difference of the measured parameters be- alcohol use group were generally higher than in the contween the chronic alcohol use and non-alcohol use bas- trol group and the difference was statistically significant
ing on the chronic alcohol-use self-reporting WHO (p=0.046 and p=0.009) in the 6 and 9 month respecAUDIT tool method and the chronic alcohol-use tively (TABLE 1). The overall mean GGT levels in
biomarkers. The p value of less than 0.05 was regarded chronic alcohol use group were higher than in control
as statistically significant.
group for both the chronic alcohol-use self reporting
WHO AUDIT tool and the chronic alcohol-use
Ethical consideration
The research work was approved by the Faculty biomarkers methods but the difference was only staof Medicine Higher degrees, Research and Ethics com- tistically significant (p=0.029) in chronic alcohol-use
mittee of Makerere University Institution Review Board biomarkers method and hence used as biomarker for
(IRB) (IRB#-2007-060), IRB of St. Raphael of St chronic alcohol use (TABLE 2).
The mean AST levels were generally within the norFrancis hospital, Nsambya (no. IRB 03: 01/03/2008)
where the study participants were recruited from and mal reference ranges of 0 - 46IU except in the 0 month
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TABLE 1 : Variation of mean serum (liver) enzymes with time among the control and chronic alcohol-use group using
alcohol-use self-reporting
Time of follow-up (months)
(Baseline)0
3
6
9
Chronic alcohol use self reporting with WHO AUDIT tool
Control
52.86±29.72
53.87±28.7
79.0±44.58
104.08±70.84
Alcohol
48.5±29.17
49.4±28.2
74.35±29.75
148.17±105.89
0.59
0.59
0.69
0.12
Control
48.43±28.7
38.57±25.0
39.79±16.9
42.29±55.43
Alcohol
43.7±27.11
44.75±23.65
51.8±37.65
28.54±8.19
0.58
0.46
0.20
0.27
Control
41.6±46.32
23.9±15.33
27.0±11.21
33.81±22.75
Alcohol
34.16±17.26
24.65±14.91
27.35±14.17
26.82±12.1
0.46
0.95
0.88
0.17
Control
1.65±1.23
1.77±0.73
1.61±0.64
1.22±0.56
Alcohol
1.41±0.66
2.0±0.66
1.95±0.72
1.19±0.43
0.55
0.25
0.03
0.86

Mean serum enzyme levels

GGT±SE (Ul)
p value
AST±SE (Ul)
p value
ALT ±SE (Ul)
p value
AST/ALT
p value

GGT±SE (Ul)

Control
Alcohol

p value
AST±SE (Ul)

Control
Alcohol

p value
ALT ±SE (Ul)

Control
Alcohol

p value
AST/ALT
p value

Control
Alcohol

Chronic alcohol use biomarkers group
46.33±24.22
44.0±27.82
60.62±21.12
54.17±32.63
55.04±32.97
84.62±41.21
0.66
0.32
0.046
41.34±20.57
32.31±17.88
32.77±9.22
49.87±32.14
47.52±26.18
52.54±34.09
0.73
0.11
0.06
35.09±36.14
22.13±12.22
25.15±10.61
40.22±34.82
25.64±16.55
28.19±1.64
0.87
0.37
0.17
1.47±0.53
1.60±0.53
1.45±0.57
1.58±1.25
2.06±0.69
1.95±0.7
0.76
0.13
0.09

68.04±36.37
155.17±97.39
0.009
29.15±11.82
38.55±47.92
0.81
28.82±18.29
31.06±18.66
0.93
1.13±0.56
1.24±0.56
0.50

Ref . values

0-55

0-46

0-40

<2.00

0-55

0-46

0-40

<2.0

Key: Ref: Reference values; SE: standard error; GGT: gamma glutamyl transferase; AST: aspartate amino transferase; ALT:
alanine aminotransferase

for the control group and in the 6 month for the chronic
alcohol use group (TABLE 1). For the chronic alcohol-use self reporting WHO AUDIT tool, the levels
were higher in the 0 and 9 month for the control group
and in 3 and 6 month for the chronic alcohol use group
but the difference was not statistically significant
(p0.05) (TABLE 1). For the chronic alcohol-use
biomarkers methods, the mean AST levels in the chronic
alcohol use group were higher than the reference ranges
in the 0, 3 and 6 month follow up period (TABLE 1).
Generally the mean AST levels in the chronic alcohol
use group were higher than in the control group but the
difference was on statistically significant (p0.05). The
same effect was observed in the overall mean AST levels in both the chronic alcohol-use self reporting WHO

AUDIT tool and the chronic alcohol-use biomarkers
methods (TABLE 2).
For the ALT levels, the mean ALT values were within
the normal reference ranges of 0 – 40IU except in the 0
month for the control group in the chronic alcohol-use
self reporting WHO AUDIT tool method and in 0 month
for the chronic alcohol use group in the chronic alcohol-use biomarkers methods (TABLE 1). The mean
ALT levels in the chronic alcohol use group were higher
than in the control group in the 3 and 6 month but the
difference was not statistically significant (p0.05) in
the chronic alcohol-use self reporting WHO AUDIT
tool method (TABLE 1). For the chronic alcohol-use
biomarkers method, the mean ALT levels in the chronic
alcohol use group were higher than in the control group
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TABLE 2 : Comparison of mean serum enzymes among the
chronic alcohol-use self reporting WHO AUDIT tool and
chronic alcohol-use biomarkers groups during the followup period

to cellular damage through oxidation mechanisms and
secondary oxidative stress as well as the endocrine function disturbances[20-22]. Chronic alcohol consumption not
only harm liver cells but also interfere with the normal
Mean
Control
Chronic alcohol
p
functioning of the liver that later have an impact on the
serum
group
consumption
value
distant organs like the brain leading to hepatic encephaenzyme
lopathy[23]. The effects of the ingested ethanol on difChronic alcohol-use self reporting WHO AUDIT tool
ferent organs depend on the ethanol concentration
GGT±SE
115.03±23.22
151.39±21.81
0.263
(Ul)
achieved in the tissue or organ and the duration of exAST±SE
posure. However excessive consumption of alcohol
44.45±10.5
28.67±9.87
0.282
(Ul)
leads to liver cell injury resulting in increased catalytic
ALT ±SE
35.37±4.77
26.98±4.48
0.208
activities of serum GGT, AST and ALT enzyme eleva(Ul)
tion. The ALT and AST are felt to be an indicator of
Chronic alcohol-use biomarkers group
GGT±SE
liver disease in general and less specific to alcohol in69.18±30.62
153.09±19.36
0.029
(Ul)
duced liver damage[24-28]. The increased byproducts of
AST±SE
28.03±15.29
41.05±9.67
0.478
alcohol during the chronic alcohol consumption affect
(Ul)
the liver cells by the increased destruction of the hepaALT ±SE
27.0±6.07
30.62±3.84
0.619
(Ul)
tocytes[25,34,35]. Also the increase in the mean GGT levKey: Ref: Reference values; SE: standard error; GGT: gamma els has been reported to be due to the prostate GGT,
glutamyl transferase; AST: aspartate amino transferase; ALT:
pancreas and kidneys[25,34,35]. It can also be due to the
alanine aminotransferase
adverse effects of the drugs like stavudine (d4T) such
in the 0, 3, 6 and 9 month period of follow up but the as acute pancreatitis and hepatitis[37-41]; lamivudine
difference was not statistically significant (p0.05) (3TC) such as hepatomegally and lactic acidosis[37-41]
(TABLE 1). The overall mean ALT levels in the control and nevirapine such as hepatitis and hepatic failure[37group were higher than in the chronic alcohol use group 41]. The observed increased levels of the mean AST
but the difference was not statistically significant
and ALT indicate a sign of the liver cell injury or de(p0.05) in the chronic alcohol-use self reporting WHO
struction leading to increased release of these liver enAUDIT tool method. While for the chronic alcohol-use
zymes in blood causing their increased catalytic activibiomarkers method, the overall mean ALT levels in the
ties. These enzymes metabolize amino acids and due to
chronic alcohol use group were higher than in the conthe high liver cell turnover, they are normally found in
trol group though still the difference was not statistically
the blood circulation[25,35,42-44]. The ALT and AST are
significant (p0.05) (TABLE 2). For the mean AST/
reported to be indicators of liver disease and less speALT ratio, the value was higher than 2.0 in the 3 month
cific to alcohol induced liver damage. However, ALT
in the chronic alcohol use group for both the chronic
has been reported to be more specific to alcohol inalcohol-use self reporting WHO AUDIT tool method
duced liver cell injury than AST which can also be found
and the chronic alcohol-use biomarkers method and
in heart, muscle, kidney and brain cells. Any injury or
hence used as a chronic alcohol consumption indicator
disease that can increase the level of cellular injury or
when it exceed 2.0.
death in these organs can cause an elevation of these
enzyme markers[25,35,42-44]. The liver disease can be
DISCUSSION
caused by a variety of agents including chemicals like
[27]
[30]
The increased mean GGT levels in the HIV/AIDS alcohol and its metabolites , toxins like aflatoxins ,
like the
patients on d4T/3TC/NVP drug regimen in the chronic drugs like the anticancer and antiviral drugs
[37,38,40,41]
ARVs
in
this
case
stavudine
,
alcohol use group was due to chronic alcohol consump[37,38,40,41]
[37,38,40,41]
and nevirapine
, injuries,
tion and its metabolic ethanol intermediate products like lamivudine
[37,38,40,41]
[30]
acetaldehyde and free radicals that can have a deleteri- anticancer and antiviral agents [29] , aflatoxins and
ous effects to the body tissues and organs where they infections like the viral hepatitis . However, since the
may interfere with the normal cellular metabolism, leading study was an effective type of study where all the pa-
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tients were observed in their natural settings, the confounders in the study that may have affected the serum
enzyme concentrations in both the control and chronic
alcohol use groups were assumed to be the same.
Therefore the variable chronic alcohol use could have
caused the observed elevation of the GGT, ALT and
AST serum enzyme concentrations in chronic alcohol
use group for both the WHO AUDIT tool and chronic
alcohol-use biomarkers groups in the study. Chronic
alcohol consumption leads to increased GGT, ALT and
AST serum enzymes levels as well as the ratio of AST
to ALT greater than 2.0[27,33,34] that has been reported
to be associated with chronic ethanol use and the problems may be exacerbated by the HIV/AIDS disease
itself, the antiretroviral drugs used as well as the other
concomitant medicines like the herbal preparations
which the patients may be using during the 9 month
follow up period.
CONCLUSION
The serum/liver enzymes (GGT, AST and ALT)
were monitored in this study as a way to determine the
status of the liver since it is the main organ that metabolizes the many substance in the body such as drugs like
the ARVS, chemicals like ethanol and other xenobiotics.
The enzymes increase in circulation when the liver and
other tissues and organs are damaged by the drugs,
chemicals, chronic alcohol use, viral hepatitis infection
and many others. These enzymes are used as biomarkers
of chronic alcohol use and therefore they can be used
in the therapeutic monitoring of the HIV/AIDS patient
on chronic alcohol use as well as the adverse drug reactions associated with the ARVs. In this sub-study
chronic alcohol use greatly affected the GGT levels and
to some extent the AST levels during the 9 month period of follow up in both the alcohol-use self reported
group and alcohol-use biomarkers group though the
difference was more observed for the alcohol-use
biomarkers group especially with the GGT levels.
ACKNOWLEDGEMENTS
I would like to acknowledge the following contributors to the success of this work and without them; it
would have been impossible to do this study including
Prof. Florence Mirembe from the Dept of Pediatrics

and Dr. Tugumisirize in the Dept of Pychiatry, Makerere
University College of Health Sciences for the guidance
and continued encouragement through the study period. I want to thank Sr. Justine Birungi, Sr. Plaxeda,
Sr. Namugosa, Sr. Jesca and Dr. Kayima from the St.
Raphael of St Francis hospital, Nsambya, Private clinic
who assisted me a lot in the recruiting of the subjects
and the collection of blood samples from the patients. I
want to thank the Director of St. Raphael of St Francis
hospital, Nsambya and the Dr. Pius Okong, the chairman of IRB of the hospital for allowing me to conduct
this study in the hospital. I also acknowledge the contribution of Dr. Norah Mwebaza and Mr. Dan Kibuule
for all the support in this study.
REFERENCES
[1] D.B.Heath; Anthropology and alcohol studies: Current Issues. Annual Reviews Anthropology.
arjournals.annualreviews.org, 16, 99-120 (1987).
[2] G.Micheal; Alcohol health issues related to alcohol
consumption.The place of alcohol in human culture.,
1-22 (1996).
[3] Wikipedia; Alcoholic beverage. Wikimedia Foundation Inc. USA. http://en.wikipedia.org/wiki/
Alcoholic_beverage, (2009).
[4] WHO; Global Status Report on Alcohol 2004,
Geneva, Switzerland, (2004).
[5] WHO; Alcohol and mental health.World Health
Organisation. Regional Office for Europe. WHO
European Ministerial Conference on Mental Health,
Helsinki, 12–15 January 2005. Helsinki Conference
Secretariat. Copenhagen, Denmark., (2005).
[6] WHO; Alcohol and Injury in Emergency Department: Summary of the Report from the WHO Collaborative Study on Alcohol and Injuries. WHO Library Cataloguing-in-Publication Data, 1-11 (2007).
[7] GENACIS; Alcohol, Gender and Drinking
Problems:Perspectives from Low and Middle Income Countries. Geneva, Switzerland. World Health
Organization 2005., 2-241 (2005).
[8] J.Mbatia, et al.; Prevalence of Alcohol Consumption and Hazardous Drinking, Tobacco and Drug
Use in Urban Tanzania, and Their Associated Risk
Factors. International Journal of Environmental
Research and Public Health., 6, 1992-2003 (2009).
[9] A.Kafuko, P.Bukuluki; Qualitative research in
Uganda on knowledge, attitude and practices concerning alcohol., USAID, Health Communication,
YEAH and Afford: Corporate Agreement number

170

Chronic alcohol use increases serum
enzymes in HIV/AIDS patients
.

RRBS, 8(5) 2014

Regular Paper
617-A-00-07-00005-00, (2008).
[10] C.Lwanga-Ntale; Drinking into deeper poverty: The
new frontier for Chronic Poverty in Uganda.
Chronic Poverty Research Center: Development
Research and Training. Policy Brief No.1/2007.,
(2007).
[11] S.Obot; Alcohol use and related problems in Subsaharan Africa. African Journal of Drug and Alcohol Studies. CRISA Publications., 5(1), 17-25
(2006).
[12] YEAH; Alcohol Consumption in Uganda: Literature Review. Young Empowered and Health –
YEAH, http://www.yeahuganda.org/research/
AlcoholConsumption.pdf (Accessed on 22/07/09),
(2007).
[13] UNAIDS/WHO; 2007 AIDS Epidemic Update/
Sub-Saharan Africa. Joint United Nations
Programme on HIV/AIDS (UNAIDS)/World
Health Organisation (WHO) 2007., 11 (2008).
[14] WHO/UNICEF/UNAIDS; Global HIV/AIDS Response: Epidemic update and health sector progress
towards Universal Access, Progress Report 20112015. World Health Organization HIV/AIDS Department, Geneva, Switzerland. http://
wh qli bd oc. who.i nt/ publi cat ion s/ 2011/
9789241502986_eng.pdf, (2011).
[15] C.I.Ehlers; Variations in ADH and ALDH in Southwest Calfornia Indians. The Journal of the National
Institute on Alcohol Abuse and Alcoholism., 30(1),
14-16 (2007).
[16] M.Y.Eng, S.E.Luczak, T.L.Wall; ALDH2, ADH1B
and ADH1C genotypes in Asians: A literature Review. The Journal of the National Institute on Alcohol Abuse and Alcoholism., 30(1), 22-26 (2007).
[17] D.M.Scott, R.E.Taylor; Health-related effects of
genetic variations of alcohol-metabolising enzymes
in African Americans. The Journal of the National
Institute on Alcohol Abuse and Alcoholism., 30(1),
18-20 (2007).
[18] H.K.Seitz, P.Becker; Alcohol metabolism and cancer risk. The Journal of the National Institute on
Alcohol Abuse and Alcoholism., 30(1), 38-46
(2007).
[19] S.Zakhari; Overview: How is alcohol metabolised
by the body? The Journal of the National Institute
on Alcohol Abuse and Alcoholism., 29(4), 245-252
(2006).
[20] C.Berr, et al.; Alcohol Health effects.Inserm Centre of collective expertise., 1-43 (2001).
[21] M.Gurr; Alcohol Health Issues related to Alcohol
Consumption.2nd Edition. International Life Sciences

Institute (ILSI) Europe. Washington DC, USA., 118 (1996).
[22] M.L.Ojeda, et al.; Ethanol Consumption by Wistar
Rat Dams Affects Selenium Bioavailability and
Antioxidant Balance in Their Progeny. International
Journal of Environmental Research and Public
Health., 6, 2139-2149 (2009).
[23] R.F.Butterworth; Hepatic Encephalopathy: A Serious Complication of Alcoholic Liver Disease. Alcohol Research & Health, 27(2), 143-145 (2003).
[24] M.Bilban, S.Vrhovec, M.Z.Karlovsek; Blood
Biomarkers of Alcohol Abuse. Arh Hig Rada
Toksikol., 54, 253-259 (2003).
[25] S.Kubota, et al.; Serial changes in liver function tests
in patients with thyrotoxicosis induced by Graves’
disease and painless Thyroiditis. Thyroid, 18(3),
283-287 (2008).
[26] P.Mason; Blood tests used to investigate liver, thyroid or kidney function and diseases. The Pharmaceutical Journal. ww.pjonline.com., 272, 446-448
(2004).
[27] B.R.Thapa, A.Walia; Liver function tests and their
interpretations. Indian Journal of Pediatrics., 74(7),
663-671 (2007).
[28] E.W.Tiemersma, et al.; Alcohol Consumption, Alcohol Dehydrogenase 3 Polymorphism, and
Colorectal Adenomas. Cancer Epidemiology,
Biomarkers & Prevention. May 2003, 12, 419–425
(2003).
[29] C.P.Wild, R.Montesano; A model of interaction:
Aflatoxins and hepatitis viruses in liver cancer aetiology and prevention. Cancer Letters, 286, 22-28
(2009).
[30] J.W.Bennett, M.Klich; Mycotoxins. Clinical Microbiology Reviews, 16(3), 497-516 (2003).
[31] M.C.Braude, H.M.Chao; Genetic and Biological
Markers in Drug Abuse and Alcoholism.National
Institute on Drug Abuse (NIDA) Research Monograph 66 1986. Department of Health and Human
Service. Alcohol, Drug Abuse, and Mental Health
Administration. Maryland, USA., 1-50 (1996).
[32] K.M.Conigrave, et al.; CDT, GGT, and AST As
Markers of Alcohol Use: The WHO/ISBRA Collaborative Project. Alcoholism: Clinical and Experimental Research., 26(3), 332-338 (2002).
[33] A.Helander, B.Tabakoff, WHO/ISBRA; Biochemical Markers of alcohol use and abuse:Experience
from the pilot study of the WHO/ISBRA Collaborative Project on State and Trait Markers of alcohol. Alcohol & Alcoholism., 32(2), 133-144 (1997).
[34] Y.Littner, C.F.Bearer; Detection of alcohol con-

RRBS, 8(5) 2014

Godfrey S.Bbosa et al.

171

Regular Paper
sumption during pregnancy—Current and future
biomarkers. Neuroscience and Biobehavioral Reviews. Elsevier Publishers, 31, 261–269 (2007).
[35] SAMHSA; The role of Biomarkers in the treatment
of alcohol use disorders.Substance Abuse and Mental Health Service Administration: US Center for
substance abuse treatment, 5(4), (2006).
[36] T.F.Babor, et al.; The Alcohol Use Disorders Identification Test (AUDIT) Manual: Guidelines for Use
in Primary Care. Second Edition.Department of
Mental Health and Substance Dependence. World
Health Organization 2001. WHO/MSD/MSB/
01.6a., 4-32 (2001).
[37] J.G.Bartlett, J.E.Gallant; Medical Management of
HIV Infection. Johns Hopkins University School of
Medicine. Johns Hopkins Medicine Health Publishing Business Group.Baltimore, USA. 2005-2006.,
(2006).
[38] L.L.Brunton, J.S.Lazo, K.L.Parker; Antiretroviral
agents and treatment of HIV infection. Goodman
and Gilman’s The Pharmacological Basis of Therapeutics. 11th Edition, 1273-1309 (2006).

[39] G.Gómez-Moreno, et al.; Pharmacological interactions of anti-microbial agents in odontology. Med
Oral Patol Oral Cir Bucal., 14(3), E123-8 (2009).
[40] R.M.W.Hoetelmans; Clinical Pharmacokinetics of
Antiretroviral Drugs. AIDS Reviews., 1, 167-178
(1999).
[41] C.Hoffmann, J.K.Rockstroh, B.S.Kamps; HIV
Medicine 2007. Flying Publisher. 15th Edition.
www.HIVMedicine.com, 1, 23-29 (2007).
[42] C.F.Bearer, et al.; Biomarkers of Alcohol Use in
Pregnancy. Alcohol Research & Health., 28(1), 3842 (2005).
[43] S.K.Das, P.Nayak, D.M.Vasudevan; Biochemical
markers for alcohol consumption. Indian Journal of
Clinical Biochemistry, 2003., 18(2), 111-118 (2003).
[44] T.P.Dergisi; The diagnostic Validity of screening
tests and laboratory markers in alcohol use disorders. Turkish Journal of Psychiatry, 16(1), (2005).

