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ABSTRACT KEYWORDS
Chronic alcohol use isacommon problem globally including HIV/AIDS Chronic alcohol use;
patients on ARV treatment regimens leading to severe liver damage and Serum enzymes;
increasein serum enzymes. The study determined effect of chronic alcohol HIV/AIDS patients;
intake on serum enzymesin HIV/AIDS patientson d4T/3TC/NV Ptreatment ARVs.

regimenin Ugandausing the WHOAUDIT tool and a cohol-use biomarkers.
A case control study using repeated measures with serial measurements
model was used. Alcohol-Use biomarkerswere used to standardize gender
differencesinalcohol use. A total of 41 patientswere screened for chronic
alcohol use by the WHOAUDIT tool. The 21 patientswereenrolled inthe
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
studieswith WHO AUDIT tool group and chronic al cohol use biomarkers
were done. Alcohol-Use biomarkers were used to standardize the gender
differencesin alcohol use. A total of 41 patients (21 al cohol 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
al cohol-use self reporting and biomarkers groups. Generally, the mean
AST,ALT and AST/ALT levelswere slightly higher in al cohol-use group
as compared to control group and were dightly higher in both groups as
compared to reference ranges during the 9 month follow-up period. Chronic
alcohol consumption by HIV/AIDS patientson d4T/3TC/NV P drug regimen
increased GGT and AST/ALT serum levels and hence used as chronic
alcohol —use biomarkers. © 2014 Trade Sciencelnc. - INDIA
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INTRODUCTION

Alcohol mainly ethanol isby far the most abused
drug for centuriesworld over*3, Thetypes of acohol
consumed ina coholic beveragesincludewine, spirits,
liquors, beersand astraditiona brew inthevariouscoun-
tries of the world. The World Health Organization
(WHO) estimatesthat there are about 2 billion people
in both devel oping and devel oped countriesglobally
who consumethe different forms of acoholic bever-
ages*®, Alcohol consumptionistheleadingrisk factor
for diseaseburdenlike HIV/AIDS especidlyin devel -
oping countriesand thethird largest risk factor in de-
vel oped countriesaccounting for 4% of the burden of
the diseases* "8, In Uganda, alcohol isconsumedin
variousforms, including thehome-made brewsthat are
consumed in the country sideand it isa serious prob-
lem andisranked atop most country in alcohol con-
sumption among the 189 WHO member countriesand
intheAfrican region®!3. However, among the many
peoplewho consume a cohol arethe HIV/AIDS pa-
tients, someof whom areon antiretrovira drugslike
thed4T/3TC/NVPdrug regimeni314, Theliveristhe
main siteof ethanol metabolism though metabolism can
also occur in other tissues such asthe gastrointestinal
tract (GIT) and other body tissued*>9, Chronic use of
acohol overwhdmstheliver and thusdamagestheliver
cdlsandtogether with theadministered ARV s, thedam-
ageisexacerbated leading to massiverel ease of liver
enzymesinto circulationand hencearisein serumen-
zymesinthepaientsasasgn of liver toxicity. Alsothe
metabolic ethanol intermediate productslikeacetalde-
hydeand freeradicals can have adel eterious effectsto
the body tissuesand organswherethey may interfere
withthenorma metabolism of essentia dements, lead-
ing to cellular damage through oxidation mechanisms
and secondary oxidative stressaswell astheendocrine
function disturbances?*22, Chronic a cohol consump-
tion not only harmliver cellsbut dsointerferewiththe
normal functioning of theliver thet |ater haveanimpact
on thedistant organslikethebrain leading to hepatic
encephd opathy?. However, excessive consumption
of acohol leadsto hepatoce lular damageresultingin
increased cataytic activitiesof ssumAST and ALT?>*
2 Duetothehighliver cdl turnover, they arenormdly
foundintheblood. TheALT and AST arereported to
beindicatorsof liver diseasethat may bedueto a cohol

induced liver damage. ALT ismore specific to al cohol
induced liver cdl injury®, AST isdsofoundin heart,
muscle, kidney and brain cell§22, Anyinjury or dis-
ease such as chemicalslike drugsand aflatoxinsand
viral hepatitis?®* canincreasethelevd of cdlularin-
jury or degth in these organswill cause an el evation of
these markerd®#, Theratio of AST toALT hasbeen
reported to provide more meaningful information on
ethanol useespecidly if theratio cut-off isgreater than
21213131 The gammaglutamyl transferase (GGT) en-
zyme, aglycoproteinfoundintheliver, isthemog widdy
used of al theliver enzymesto determineliver cell in-
jury dueto excessive d cohol consumption?”3:31, The
study determined the effect of chronic alcohol useon
theserum enzymes(GGT,ALT andAST) levelsinthe
HIV/AIDS patientson d4T/3TC/NV P drug regimen
using the chronic alcohol-use self-reporting WHO
AUDIT tool method and the chronic alcohol-use
biomarkersmethods.

MATERIALSAND METHODS

Sudy design

The study was acase-control study that used re-
peated measuresdesign mode and it was conducted at
St. Raphael of St. Francis Hospital, Nsambya, ART
Private Cliniconthe HIV/AIDS patientswho were ex-
posed to chronic alcohol and at the sametime, 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 tabl ets)]
for thelast 6 months. The hospital handlesabout 1,500
HIV/AIDS patients. Thed4T/3TC/NVPdrug regimen
wasoneof thedrug regimen used inthe suppression of
theHIV virusinthe patients during the study period.
Theserid measurementsmodd wasdoneontheHIV/
AIDSon d4T/3TC/NVPdrug regimenat 3monthin-
tervals (0, 3, 6 and 9 months) for aperiod of 9 month
for both the control group and the chronic a cohol ex-
posed group. Both the control and chronic alcohol use
groupswerescreened for adcohol useby usngthe WHO
AUDIT tool method and the chronic alcohol-use
biomarkers elevation (GGT values above 55.0 Ul,
MCV valuesabove 96 fL and AST/ALT ratio above
2.0). About 1mL of wholeblood was collected from
thecubital veinfor dl thepatientsfor theanalysisof the
biomarkersusi ng theautomated hematol ogica Coulter
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CBC-5Hematol ogy Analyzer equipment for MCV and
the Cobas Intergra400 Plus analyzer equipment for
GGT,AST andALT serum enzymes.

Sudy siteand population

The study was conducted at St. Raphael of St
Francishospital, Nsambya, Private clinic and depart-
ment of Pharmacol ogy and Therapeutics pharmacoki-
netic laboratory. A totd of 41 HIV/AIDS patientswho
areon d4T/3TC/NVP drug regimen were recruited.
They weregroupedinto two armswith thefirst arm or
the control group consisting of 21 HIV/AIDS patients
who were self-reported for not being exposed to any
type of a cohol or to chronic acohol for the past one
year. Thesecond arm had 20 HIV/AIDS patientswho
were salf-reported to be exposed to chronic alcohol.

Incluson criteria

All theHIV/AIDS patientswho wereincluded in
thisstudy were HIV positive, ond4T/3TC/NV P drug
combinationregimenfor thelast 6 monthsat thetimeof
enrollment. Theadherencerates of al the patientsre-
cruited were measured usi ng the self-reporting adher-
enceand thepill countsat scheduled vistsand all had
an adherencerate of above 95%. Thiswasto ensure
that the patientsweretaking their drugsasper the pre-
scription. Also thoseincluded werein the agerange of
18 to 50 years old. In the test group, they must be
exposed to chronic alcohol useat thetime of recruit-
ment and during the 9 months study period and inthe
control group, they were not exposed to any type of
acohol at al or for thelast 6to 12 months.

Eligibility criteriaand enrolment of study partici-
pants

The study was conducted on the HIV/AIDS pa-
tientswho wereinitiated on the d4T/3TC/NVP drug
regimenfor thelast 6 months. At thetimeof enrolIment,
atotal of 41 HIV/AIDS patients on d4T/3TC/NVP
werescreened for chronic acohol useusingthe WHO
Alcohol UseDisorder Identification Test (AUDIT) toal.
The 20 patients (13 malesand 7 femal es) wereidenti-
fied to consume dcohol chronically usingthetool and
wereenrolled into the chronic alcohol use group after
signing the consent forms. The 21 patients (17 males
and 4 fema es) wereidentified by thetool asnon-aco-
hol consumersby thetool and wereenrolledin the con-
trol group till after consent. TheWHOAUDIT iscur-
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rently animportant tool whichisnon-invasiveandit’s
routinely used worldwideto screen patientson chronic
a cohol consumption®l, TheAUDIT tool hasaset of
10 questions, each with responses and scoreswhich
theindividua respondsby sef-reporting. A total score
of 8-15 indicates hazardous al cohol use, 16-19 indi-
cates acohol use problem and scores above 20 indi-
cates al cohol use dependence’®®. All the patientsre-
cruitedinthechronic a cohol group had atota scoreof
above 8 according to the WHOAUDIT tool interpre-
tation of thescores. The patientsenrolledin the control
group had ascore value of lessthat 8 accordingto the
WHOAUDIT tool interpretation of the scores. How-
ever because the WHO AUDIT was not sensitive
enough to actually detect some of the patientsin the
control group who were consuming a cohol chronicdly,
the chronic alcohol-usebiomarkers (GGT, MCV and
AST/ALT ratio) were used to further sort out the pa-
tientsin the control group who were being exposed to
chronic acohol and could not be detected by the WHO
AUDIT todl. Thereforethe41 HIV/AIDS patientswere
again grouped according to the chronic alcohol use
biomarkersinto 2 armswith the chronic alcohol use
arm having 26 patients (22 malesand 4 females) and
the control group with 15 patients (8 malesand 7 fe-
males). These HIV/AIDS patientsin both the control
and chronic alcohol exposed group werefollowed-up
for 9 months starting from March 2008 to November
2008. Each HIV/AIDS patient was explained well
about thestudy and any questionsra sed wereanswered.
All those patientswho participatein the study signed
the consent forms. The baseline serum enzyme con-
centrations (GGT, ALT andAST) at timeOmonth just
beforethey wereinitiated onthed4T/3TC/NVPdrug
regimen of al the patientsthat participated in the study
werecollected retrospectively from the patientsrecords.

Wholeblood samplecollection and processing

Thewholeblood samplesfrom therecruited HIV/
AIDS patientswere collected from cubitd veinevery 3
monthsfor aperiod of 9 months( 0, 3, 6 and 9th month).
Thethird category of vacutainerswas containing aclot-
activator and 3ml of wholeblood werecollectedinthem
for serum extraction that wasused for liver enzymeas-
says. The serum sampleswere extracted by centrifug-
ing the clot-activator vacutai nerswith wholeblood at
2000 revolutions per minute (rpm) for duration of 5
minutes. After which aclear supernatant of sscumwere
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transferred to theclean cryovias. The serum samples
wereimmediately refrigerated at - 700C prior to analy-
gs Theothersaretheliver functiontestsliketheserum
enzymessuch asalanineaminotransferase (ALT), as-
partate aminotransferase (AST) and thegammadgl utyl
aminotransferase (GGT) since these were used as
biomarkersof chronicacohol consumption. Theliver
function test study wascarried out at the Mulago Na-
tiona Referral Hospital Clinical Chemistry laboratory
with the use of the Cobas Intergra400 Plus analyzer
equipment using standard methods and | aboratory stan-
dard operating procedures(SOPS). The serum samples
extracted fromthe HIV/AIDS patients’ venous whole
blood on d4T/3TC/NV Ptreatment regimenintothedot-
activated vacutai ner were used. The print-out of each
samplewas made. Theresultswere entered into the
excd spreadsheet from therewhich they wereanayzed
datidicaly.

Data analysis

All the datawas entered in the Microsoft excel and
wasthen sorted using the chronic a cohol-use self-re-
porting WHO AUDIT tool method for the use of
chronic acohol aswell asbasing onthe chronic alco-
hol-use biomarkers method to produce 2 sets of data
whichwerethen compared satisticdly. It wasthenim-
ported into the SAS 2003 version 9.1 statistical pack-
agefor statistical dataanalysis. Thedatawas analyzed
at 95% confidence interval. The repeated measures
fixed model wasused inthe statistical dataanalysis.
Thet-test was used to compare the means for HIV/
AIDS patientswho were in the chronic a cohol use
(chronic alcohol use group) and the control group at
different timeintervals. The outcome measureswere
the mean difference of the measured parameters be-
tween the chronica cohol useand non-a cohol usebas-
ing on the chronic alcohol-use sel f-reporting WHO
AUDIT tool method and the chronic acohol-use
biomarkers. The pvaueof lessthan 0.05wasregarded
asddidticdly sgnificant.

Ethical consideration

Theresearch work was approved by the Faculty
of MedicineHigher degrees, Research and Ethicscom-
mitteeof Makerere University Ingtitution Review Board
(IRB) (IRB#-2007-060), IRB of St. Raphael of St
Francishospital, Nsambya(no. IRB 03: 01/03/2008)
wherethe study participantswererecruited from and

theUgandaNationa Council for Scienceand Technol-
ogy (UNCST)(no. HS 387), agovernment body that
overseeall theresearch activitiesdonein the country.
Inthisstudy, awritten informed consent was obtai ned
from each human subject and that all the procedures
used werein accordance with the ethical standards of
the respons ble committee on human experimentation
(indgtitutiond or regiond) and withtheHelsinki Declara:
tion of 1975, asrevisedin 1983. They weregiven study
code numberswhich were used all through the study
period in order to protect their privacy and confidenti-
aity. Their namesor any identifier werenot used any-
whereinthe study.

RESULTS

Theeffect of chronic acohol consumption onthe
liver (serum) enzymes (ALT,AST and GGT) levelsof
the HIV/AIDS patientson d4T/3TC/NVP drug regi-
men were determined during the 9 months period of
follow up using the chronic alcohol -use sdlf reporting
WHO AUDIT tool and the chronic alcohol-use
biomarkers methods. Themean GGT levelsinthe6
and 9 month were higher than the referencerangesof 0
—55IU in both groups (TABLE 1 and 2). For the chronic
a cohol-usesdlf reportingWHOAUDIT tool, themean
GGT levesinthecontrol group werehigher thaninthe
chronic acohol use group except inthe 9 month and
thedifferencein all were not statistically significant
(p>0.05) (TABLE 1). For the chronic acohol-use
biomarkers group, the mean GGT levelsin 6 and 9
month for the control group and 0, 3, 6 and 9 monthin
thechronic acohol usegroup werehigher than theref-
erenceranges (TABLE 1). Thelevelsin the chronic
a cohol usegroup weregenerdly higher thaninthecon-
trol group and thedifferencewasstatisticaly significant
(p=0.046 and p=0.009) in the 6 and 9 month respec-
tively (TABLE 1). The overall mean GGT levelsin
chronic a cohol use group were higher than in control
group for both the chronic a cohol -use self reporting
WHO AUDIT tool and the chronic alcohol-use
biomarkers methods but the differencewas only sta-
tistically significant (p=0.029) in chronic a cohol-use
biomarkers method and hence used as biomarker for
chronicalcohol use (TABLE 2).

ThemeanAST levelsweregenerdly withinthenor-
mal referencerangesof 0- 461U except intheO month
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TABLE 1: Variation of mean serum (liver) enzymeswith time among the control and chronic alcohol-use group using
alcohol-use self-reporting

Time of follow-up (months)

Mean serum enzyme levels : Ref . values
(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

GGT=SE (Ul) 0-55
Alcohal 48.5+29.17 49.44+28.2 74.35+29.75 148.17+105.89

p value 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

AST4SE (Ul) 0-46
Alcohal 43.7+27.11 44.75+23.65 51.8+37.65 28.54+8.19

p value 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

ALT +SE (Ul) 0-40
Alcohal 34.16+17.26 24.65+14.91 27.35+14.17 26.82+12.1

p value 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

AST/ALT oniro <2.00
Alcohal 1.414+0.66 2.0+0.66 1.95+0.72 1.19+0.43

p value 0.55 0.25 0.03 0.86

Chronic alcohol use biomarkersgroup

Control 46.33+24.22 44.0+£27.82 60.62+21.12 68.04+36.37

GGT=SE (Ul) 0-55
Alcohal 54.17+32.63 55.04+32.97 84.62+41.21 155.174+97.39

p value 0.66 0.32 0.046 0.009
Control 41.34+20.57  32.31+17.88 32.77+9.22 29.15+11.82

AST+SE (Ul) 0-46
Alcohal 49.87+32.14  47.52+26.18 52.54434.09 38.55+47.92

p value 0.73 0.11 0.06 0.81
Control 35.09+36.14 22.13+12.22 25.15+10.61 28.82+18.29

ALT £SE (Ul) 0-40
Alcohal 40.22+34.82 25.64+16.55 28.19+1.64 31.06+18.66

p value 0.87 0.37 0.17 0.93
Control 1.47+0.53 1.60+0.53 1.45+0.57 1.13+0.56

AST/ALT <20
Alcohal 1.58+1.25 2.06+0.69 1.95+0.7 1.24+0.56

p value 0.76 0.13 0.09 0.50

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

for the control group and inthe 6 month for the chronic
alcohol usegroup (TABLE 1). For thechronic aco-
hol-use self reporting WHO AUDIT tool, thelevels
were higher inthe 0 and 9 month for the control group
and in 3and 6 month for the chronic acohol usegroup
but the difference was not statistically significant
(p>0.05) (TABLE 1). For the chronic acohol-use
biomarkersmethods, themeanAST levesinthechronic
acohol usegroup werehigher thanthereferenceranges
inthe0, 3and 6 month follow up period (TABLE 1).
Generdly themean AST levelsinthe chronic a cohol
usegroup werehigher than in the control group but the
differencewason statisticaly sgnificant (p>0.05). The
sameeffect wasobservedintheoveral mean AST lev-
elsin both the chronic a cohol-use sef reporting WHO

AUDIT tool and the chronic a cohol -use biomarkers
methods(TABLE 2).

FortheALT leves themeanALT vaueswerewithin
thenorma referencerangesof 0— 401U except in the 0
month for the control group inthe chronic acohol-use
< f reporting WHOAUDIT tool method andinOmonth
for the chronic a cohol use group inthe chronic al co-
hol-use biomarkers methods (TABLE 1). Themean
ALT levesinthechronic dcohol usegroupwerehigher
thaninthe control group inthe 3 and 6 month but the
differencewasnot statistically significant (p>0.05) in
the chronic a cohol -use self reporting WHOAUDIT
tool method (TABLE 1). For the chronic a cohol-use
biomarkersmethod, themeanALT levelsinthechronic
a cohol usegroup werehigher thaninthe control group
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TABLE 2: Comparison of mean serum enzymesamong the
chronic alcohol-use self reporting WHO AUDI T tool and
chronic alcohol-use biomar ker sgroupsduring thefollow-
up period

Mean Control
serum

group

enzyme
Chronic alcohol-use self reporting WHO AUDIT tool
GGT+SE

Chronic alcohol p
consumption value

o 115032322 151.39+21.81  0.263
(AUS|)T +SE 44.45:10.5 28.67+9.87  0.282
,(A\ULI;r +SE 35.37+4.77 26.98+4.48 0.208
Chronic alcohol-use biomarker s group
EJ?)TiSE 60.18+30.62  153.09:19.36  0.029
(AUS|)T SE 280311520 41.05:9.67 0478
ALTESE 2704607 30.62:384 0619

(Uh)
Key: Ref: Referencevalues; SE: standard error; GGT: gamma
glutamyl transferase; AST: aspartate amino transferase; ALT:
alanine aminotransferase

intheO, 3, 6 and 9 month period of follow up but the
difference was not statistically significant (p>0.05)
(TABLE1). Theoveral meanALT levelsinthecontrol
group were higher thanin the chronic acohol usegroup
but the difference was not statistically significant
(p>0.05) inthechronica cohol-use sdf reporting WHO
AUDIT tool method. Whilefor thechronic acohol-use
biomarkersmethod, theoverdl meanALT levelsinthe
chronic acohol usegroup werehigher thaninthe con-
trol groupthough il thedifferencewasnot statistically
significant (p>0.05) (TABLE 2). For themean AST/
ALT ratio, thevauewashigher than 2.0inthe3 month
inthe chronic acohol usegroup for both the chronic
alcohol-use sdf reporting WHOAUDIT tool method
and the chronic al cohol -use biomarkers method and
henceused asachronica cohol consumptionindicator
whenitexceed 2.0.

DISCUSSION

Theincreased mean GGT levelsintheHIV/AIDS
patientson d4T/3TC/NVPdrug regimeninthechronic
a cohol usegroup wasdueto chronic acohol consump-
tionand itsmetabolic ethanol intermediateproductslike
acetal dehyde and freeradicalsthat can have adel eteri-
ous effectsto the body tissues and organswherethey
may interferewiththenormal cdlular metabolism, leading

to cellular damagethrough oxidation mechanismsand
secondary oxidativestressaswed | astheendocrinefunc-
tion disturbances?>?. Chronic acohol consumption not
only harmliver cellsbut a sointerferewith the normal
functioning of theliver that |ater haveanimpact onthe
distant organslikethebrain |leading to hepatic encepha
lopathy!?3. Theeffects of theingested ethanol on dif-
ferent organs depend on the ethanol concentration
achievedinthetissue or organ and theduration of ex-
posure. However excessive consumption of alcohol
leadstoliver cl injury resultinginincreased catalytic
activitiesof serum GGT,AST andALT enzymeeeva
tion. TheALT and AST arefelt to be anindicator of
liver diseasein genera and less specificto alcohol in-
duced liver damage®. Theincreased byproducts of
a cohol during the chronic acohol consumption affect
theliver cellsby theincreased destruction of the hepa-
tocyted?>34¥1, Alsotheincreaseinthemean GGT lev-
els has been reported to be dueto the prostate GGT,
pancreas and kidneys?>*31, |t can also bedueto the
adverse effectsof thedrugslike stavudine (d4T) such
as acute pancreatitis and hepatitis®4Y; lamivudine
(3TC) such ashepatomegally and | actic acidosi g3744
and nevirapine such as hepatitisand hepatic failure”
41, The observed increased |levels of the mean AST
andALT indicateasign of theliver cell injury or de-
struction leadingto increased release of these liver en-
zymesinblood causing their increased catal ytic activi-
ties. Theseenzymes metabolize amino acidsand dueto
thehighliver cell turnover, they arenormally foundin
theblood circulation(?354241 The ALT and AST are
reported to beindicators of liver diseaseand lessspe-
cifictoacohol induced liver damage. However, ALT
has been reported to be more specific to acohal in-
ducedliver cdl injury than AST which canasobefound
inheart, muscle, kidney and brain cells. Any injury or
diseasethat canincreasethelevel of celular injury or
death in these organs can cause an elevation of these
enzyme markerd?354244 The liver disease can be
caused by avariety of agentsincluding chemicaslike
acohol anditsmetabolites?”, toxinslike aflatoxing®,
drugsliketheanticancer and antiviral drugslikethe
ARVs in this case stavudinel®"3840.41
lamivudineg®284041 gand neviraping®84041 injuries,
anticancer and antivira agentd® #4411 #f|atoxing™ and
infectionsliketheviral hepatitis®. However, sincethe
study was an effectivetype of study whereall the pa-
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tientswereobservedintheir natura settings, the con-
foundersinthestudy that may have affected the serum
enzyme concentrationsin both the control and chronic
alcohol use groups were assumed to be the same.
Thereforethevariable chronic acohol usecould have
caused the observed elevation of the GGT, ALT and
AST serum enzyme concentrationsin chronic acohol
usegroup for boththe WHOAUDIT tool and chronic
al cohol-use biomarkers groupsin the study. Chronic
acohol consumptionleadstoincreased GGT,ALT and
AST serumenzymeslevelsaswell astheratio of AST
to ALT greater than 2.027:3334 that has been reported
to be associated with chronic ethanol useand the prob-
lems may be exacerbated by the HIV/AIDS disease
itself, theantiretroviral drugs used aswell asthe 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 inthisstudy asaway to determinethe
gatusof theliver sinceitisthemain organ that metabo-
lizesthemany substancein thebody such asdrugslike
theARV'S, chemicdslikeethanol and other xenobiotics.
Theenzymesincreasein circulation whentheliver and
other tissues and organs are damaged by the drugs,
chemicals, chronicacohol use, vird hepatitisinfection
and many others. Theseenzymesareused asbiomarkers
of chronic a cohol use and thereforethey can be used
inthetherapeutic monitoring of theHIV/AIDS patient
on chronic alcohol useaswell astheadversedrug re-
actions associated with the ARVs. In this sub-study
chronic acohol usegreetly affectedtheGGT levelsand
to someextent the AST levelsduring the 9 month pe-
riod of follow upin both the a cohol-use self reported
group and al cohol-use biomarkers group though the
difference was more observed for the alcohol-use
biomarkersgroup especidly withthe GGT levels.
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