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ABSTRACT KEYWORDS
Alcohoal isone of the most abused drugs worldwide by people of different Chronic alcohol
socio-economic status, age groups and including the HIV-infected patient consumption;
on treatment. It is reward drug and a CNS depressant especially at high CD4*counts;
doses. The study investigated effect of chronic alcohol exposure by HIV- HIV/AIDS patients;
infected patients on d4T/3TC/NVP regimen on CD4*counts in Uganda d4T/3TC/INVP.

using WHOAUDIT tool and chronic alcohol-use biomarkers. A longitudinal
cohort using repeated measures design with serial measurements model
was used. TheWHO AUDIT tool was used to screen patients on stavudine
(d4T) 30mg, lamivudine (3TC) 150mg and nevirapine (NVP) 200mg for
chronic alcohol use. A total of 41 patients (20 alcohol group and 21 control
group) were screened for chronic alcohol use by WHO AUDIT tool and
chronic alcohol use biomarkers. They werefollowed up for 9 monthswith
blood sampling done at 3 month intervals. CD4* count was determined
using Facscalibur Flow Cytometer system. Results were then sorted by
acohol-usebiomarkers (GGT, MCV and AST/ALT ratio). Datawasanalysed
using SAS 2003 version 9.1 statistical package with repeated measures
fixed model and the means were compared using student t-test. The mean
CDA4+ count inall groupswerelower than reference rangesat baseline and
gradually increased at 3, 6 and 9 month of follow up. The mean CD4* count
in control group were higher in the control group as compared to the
chronic alcohol use group in both WHO AUDIT tool group and chronic
al cohol-use biomarkers group though there was no significant difference
(p>0.05). Chronic alcohol use slightly lowers CD4* cell count in HIV-
infected patientson d4T/3TC/NV P treatment regimen.

© 2014 Trade ScienceInc. - INDIA

INTRODUCTION including among the HIV-infected patientsonARV treet-
ment regimens. Ethanol foundina cohol isconsumedin
Chronicacohol useisacommonproblemglobaly  many acoholicbeveragessuch asbeers, spirits, liquors,
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wines and traditional home-made brew and isby far
themost abused drug for centuriesworld over™3. The
World Hedlth Organi zation (WHO) estimatesthét there
are about 2 billion peopleworldwide consume a co-
holic beverages. Alcohol consumptionistheleadingrisk
factor for diseaseburden like HIV-infected especialy
indeveloping countrieslike Ugandaand thethird larg-
est risk factor in devel oped countries accounting for
4% of the burden of thediseases*®.. In Uganda, alco-
hol consumptionisaseriousproblemandisranked a
top most country in acohol consumption among the
189 WHO member countries and in the African re-
gion9, Theuseof alcohol in Ugandaisawidely ac-
cepted socid activity in both the cultura and ceremo-
nia activities*5#19, |nthebody, especidlyintheliver
and thegastrointestinal tract (GIT), ethanol isbroken
down by anumber of metabolizing sysemsby boththe
oxidative and non-oxidative pathwaysto generate a
number of potentially harmful byproductsthat causes
del eterious effectsto the body tissuesand organg*2,
Thebyproductsof ethanol metabolism such asacetal-
dehyde, acetate, reactive oxygen species (ROS) such
ashydroxyl radicals, superoxide anion and hydroxyl
radicalsand fatty acid ethyl esters (FAEES) can disor-
ganizethephysiologica body functionsof varioustis-
sues, organs and especially theliver, haemopoietic,
haemostatic sysemsaswell astheimmunesystemre-
sulting inincreased or reduced levelsof the biological
markers depending on the metabolic pathway in-
volved.l**, The byproducts of the al cohol metabo-
lism can affect the bone marrow and thelymphoid sys-
tem thusaffecting theimmuneblood cdllsfunction3
21, The production of these byproductslead to the gen-
eration of freeradica sintissuesand lipid peroxidation
thus depl eting the body antioxidants such asthe glu-
tathionewhichisimportant in the mediation of theim-
mune body responses and thus|eading to severe patho-
logicd body changes®-27,

Acetd dehyde asone of the metabolitesof ethanol
metabolism has been reported to activate the hypotha:
lamic-pituitary-adrena (HPA) axissimilar to that seen
inacute stressresultingin production of cortisol inthe
cascadd 15331, A cute stress and acetal dehyde causes
thereleaseof corticotrophin-releasing factor (CRF) and
argininevasopressin (AV P) by the parvocellular cells
of the paraventricular nucleus (PVN). The CRF and
AV Pact synergisticaly ontheanterior pituitary glandto

rel ease the adrenocorticotrophic hormone (ACTH)

which then increasesthe synthesis and release of the
glucocorticoidsfrom theadrenal gland*Y. Glucocorti-
coidssuppressthecd l-mediated immunity by inhibiting
genesthat codefor thecytokinesIL-1,I1L-2,I1L-3, IL-
4, IL-5, IL-6, IL-8 and IFN-vy, the most important of

whichislL-2. ThesereducetheT cdl and B cdll prolif-
erationi*, Glucocorticoids also act aspotent anti-in-
flammatory agentsthrough themechanism of lipocortin-
1 (annexin-1) synthesis. Lipocortin-1 both suppresses
phospholipaseA2, thereby blocking eicosanoid pro-
duction and inhibitsvarious|eukocyte inflammatory
eventssuch asepithdid adhesion, emigration, chemot-
axis, phagocytosis, respiratory burst and many others.

Glucocorticoidsa so inhibitsthe two main products of

inflammation, prostaglandinsand |l eukotrienesaswell

ascyclooxygenase (COX-1 and COX-2) expression
which areimportant in mediating theinflammatory re-
actionsinthebody™. Acuteand chronic alcohol ex-
posuresuppressesd l branchesof theimmuneresponses
such asthecells of theimmune system aswell asthe
proteinscytokinesthat are used by the cellsto commu-
nicatebetween cdlsintheimmunesystem®, thusstimu-
lating or suppressing cell proliferation (replication), pro-
duction of other cytokines, cytotoxicity and cell migra-
tion (chemotaxis)i®!. Alcohol consumption isreported
to suppressthe proliferation of whiteblood cellsand
induce anincreasein antibody production aswell as
the CD4" cells which are atype of lymphocyte!’s?
32,36-39].

Thecluster of differentiation or cluster of designa
tion (CD) isaprotocol used for theidentification and
investigation of cell surface molecul es present onthe
whiteblood cells. They act by atering the behavior of
the cell through cell signaling and cell adhesion. The
CD4* cellsareimportant in HIV infection and area
glycoprotein expressed onthesurfaceof T helper cdlls,
regulatory T cells, monocytes, macrophages, and den-
dritic cells. They areimportant component of theim-
mune system and are a so the cellular receptor for HIV
virus. They coordinatetheimmune system’s response
to certain micro-organismsincluding virusesespecidly
HIVE4 The CD4*T lymphocytesoccupy the central
positioninregulatingimmunefunctiond®#l, TheHIV
attack onthecellular immune system leadsto its con-
tinued damageeventudly making HIV-infected individu-
a ssusceptibleto various opportunisticinfectionsand
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cancers. Theriseinthevird load and afal inthe CD4*
cell count show that thevirusisreplicating at ahigher
ratd“*4, The progressivelossof CD4* T lymphocytes
eventudly resultsinthelossof an ability to mount desir-
ableimmuneresponseto any pathogen and hencethe
vulnerability to opportunisticinfectionsthat are charac-
teristic of HIV-infected. The CD4* T-lymphocyte counts
arethemost widdly used surrogate markersfor deter-
mining HIV disease progression sincethey arethetar-
getsof HIV and patient staging aswel | asfor thethera-
peutic monitoring of these patients“2#, Thestudy there-
fore determined theeffect of chronic dcohol useonthe
CD4* count inthe HIV-infected patientson d4T/3TC/
NV P drug regimen using the chronic a cohol -use self
reporting WHOAUDIT tool and the chronic a cohol -
use biomarkersduring the9 monthfollow up period.

MATERIALSAND METHODS

Sudy design

Thestudy wasalongitudina cohort study that used
repeated measures design model. The seria measure-
ments model was done on the HIV-infected on d4T/
3TC/NVPdrugregimenat 3 monthintervals(0, 3, 6
and 9 months) for a period of 9 month for both the
control group and the chronic alcohol exposed group.

Sudy siteand population

Thestudy wasconducted at St. Raphad of S Francis
hospita, NsambyaART dinic. A totd of 41 HIV-infected
patientswho areon Triomune-30 (Savudine(d4T) 30mg,
lamivudine(3TC) 150mgand nevirgpine(NVP) 200mg
drug combination) trestment regimen were screened for
chronic alcohol use usingthe WHO AUDIT tool and
chronic acohol usebiomarkers. They wererecruited and
grouped into two armswith thefirst arm or the control
group consigting of 21 HIV-infected patientswho were
self-reported for not being exposed to any type of aco-
hol or to chronic alcohol for the past oneyear. The sec-
ond arm had 20 HIV-infected patientswho were self-
reported to be exposed to chronic alcohol using the
chronic a cohol-use self reporting WHOAUDIT tool
group and the chronic a cohol-use biomarkers (GGT,
MCV, andAST/ALT ratio >2).

Eligibility criteriaand enrolment of study partici-
pants

Atota of 41 HIV-infected patientswere screened
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for chronic acohol use using the chronic alcohol-use
sdf reportingWHOAUDIT tool inwhich 20 patients
werereported as chronic a cohol usersgroup and 21
patientsrecruited inthe control group. These patients
were further sorted using the chronic alcohol-use
biomarkersinwhich 26 wererecruited inthe chronic
acohol usegroup and 15 patientsin thecontrol group.
These HIV-infected patientsin both the control and
chronic acohol exposed group werefollowed-upfor 9
months starting from March 2008 to November 2008.
All the HIV-infected patientson d4T/3TC/NV Pdrug
combination regimen, who wererecruited inthe study,
had to have a95% adherence and thiswas obtained by
both patient self-reporting and pill count. Thiswasto
ensurethat the patientsweretaking their drugs as per
the prescription. Each HIV-infected patient was ex-
plained well about what isinvolvedinthestudy and any
questionsraised wereanswered. All those HIV-infected
pati entswho accepted to participatein the study were
requested to sign aconsent form.

Inclusion criteria

All theHIV-infected patientswho wereincludedin
thisstudy were HIV positive, ond4T/3TC/NV P drug
combination regimen and werereported to havean ad-
herencerate of above 90%. Also thoseincluded were
intheagerangeof 18 yearsto 50 yearsold. Inthetest
group, they must be exposed to chronic alcohol useat
that timeand in the control group, they must have not
been exposed to any typeof dcohol at al or for thelast
6to 12 months. They all signed the consent form.

Whole blood sample collection, processing and
CD4" count deter mination

Thewholeblood samplesfrom therecruited HIV-
infected patientson d4T/3TC/NV Pregimen werecol-
lected from cubital vein every 3 monthsfor aperiod of
9 months. About 2 ml of wholeblood were collected
from each patient’s visit into EDTA-containing
vacutainer for CD4* count determination. Thestudy was
carried out at the Joint Clinica Research Clinic (JCRC)
using the Facscalibur Flow Cytometer syssemwith the
standard procedures and the laboratory standard op-
erating procedures (SOPs). The CD4* counts of the
HIV/AIDS patients on d4T/3TC/NVP for both the
exposed and non-exposed to al cohol . About 50uL of
whole blood from the HIV-infected patients were
stained with 10uL anti-CD4 PE-labelled mAb (clone
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EDU?2), incubated for 15 minutes at room temperature
inthedark, fixed by 800uL fixation buffer and andyzed
by aCyFlow SL flow cytometer (Partec, Germany)
equipped withaNd:YAG (532 nm, 50 mW) green la-
ser. Dataacquisition, analysis, and real -time display
were performed by Windows-based FloM ax software.
Dual platform CD4* cell counts were performed by
Sysmex XE2100 hemocytometer and Facscalibur
(Becton D.) cytofluorimeter. Each CD4+ was counted
inthevolumetric 1-PFmode us ng the CyHow Counter
(Partec, Miinster, Germany) equipped with photomul-
tipliersfor forward (FSC) and sideward scatter (SSC)
and for 2 or 3 fluorescence parameters. The device
containsablue solid-statelaser that isoperated at 488
nm for the excitation of blood preparation. Theresults
were analyzed by using the CyFl ow Counter and the
FACS-Cdibur asareference system. Theprint-out for
each parameter of each samplewasmade. Theresults
were entered into the excel spreadsheet from where
they wereexported to SAS statisticd packageand ana-
lyzed. The results were compared with the standard
laboratory reference valuesfor each parameter ana-
lyzed.

Data analysis

All thedatawas entered in themicrosoft 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 dataanaysis. Thedatawas analyzed
at 95% confidence interval. The repeated measures
fixed model wasused inthe statistical dataanalysis.
The t-test was used to compare the means for HIV-
infected patientswho werein the chronic acohol 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
asddidicdly sgnificant.

Quality assurance
All the study subjectswereinformed of the study

and its purpose and requirement. Then the blood
sampleswerecollected into aclean vacutainersby the
quaified hedth carepersonne. They wereimmediately
processed as per the standard laboratory procedures
of processing of body fluid samples. All the personnel
that wereinvolved in the laboratory work werefirst
trained about the methodsthat were used and they were
qualified technical people. The entered data in the
Microsoft excel spread sheet were proof read by the
principal investigator to ensure accuracy of thedata
entered.

Ethical consideration

The research work was approved by the Faculty
of MedicineHigher degrees, Research and Ethicscom-
mitteeof MakerereUniversty Indtitution Review Board
(IRB) (IRB#-2007-060), IRB of St. Raphadl 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 ethica standards of
the responsi ble committee on human experimentation
(indtitutiond 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

The study determined the effect of chronic acohol
consumption ontheCD4" cdll count intheHIV-infected
paientsond4T/3TC/NVPdrugregimenusingthechronic
a cohol-use sdlf reporting WHOAUDIT tool and the
chronic alcohol-use biomarkers. Theresults show that
themean CD4" cdl count inthechronica cohol usegroup
inthe3and 9 month andin thecontrol groupinthe6and
9 monthfor thechronic a cohol-usesdf reporting WHO
AUDIT tool group were within the norma reference
ranges of 410 — 1590 cells/ uL (TABLE 1). For the
chronic acohol-use biomarkersgroup, themean CD4*
cell countinthe 3, 6 and 9 monthinthe control group
and in 3and 9 monthin the chronic a cohol usegroup
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weredsointhenorma referenceranges. Inthe control
group for the chronic a cohol-use self reporting WHO
AUDIT tool group and the chronic alcohol-use
biomarkersgroup, therewasagradual increaseinthe
mean CD4* count whileinthechronica cohol usegroup,
therewasan increaseinthemean CD4* count upto 3
month and then gradually reduced in the 6 month for
both groups(TABLE 1). Thevariationinthe CD4" cdll
count inthe control and chronic a cohol usegroupsfor
both the WHO AUDIT tool and chronic acohol use
bi omarkersduring the 9 month foll ows up period show
that patientswithlow CD4* cell count below 410 CD4*
cdlg L were more in the chronic alcohol group as com-
pared to the control group for both the WHO AUDIT
tool and chronic acohol use biomarkers(Figure1 and
Figure 2). The mean CD4"* cell count were generally
higher inthecontrol group ascompared to the chronic
a cohol usegroupin both the chronicacohol-usesdf re-
portingWHOAUDIT tool group andthechronica cohol-
usehiomarkersgroup but thedifferencewasnot datigticaly
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sgnificant (p>0.05) inboth groups(TABLE 1and Figure
3). Theoveral mean CD4' countin boththecontrol group
andthechronicacohol usegroupfor boththechronicaco-
hol-use sdif reporting WHO AUDIT tool group and the
chronica cohol-usebiomarkersgroup werewithinthenor-
mad referencerangesbut themean CD4* countinthecon-
trol groupwerehigher thaninthechronica cohol usegroup
but generdly thereimprovement inthe CD4' od| count dur-
ingthe9 monthsfollow up period especidly inthecontrol
group. Though, however, thedifferencewasnot datidticaly
sgnificant (p>0.05) inbath groups(TABLE 2).

DISCUSSION

The study determined the effect of chronic acohol
consumption onthe CD4* count intheHIV-infected pa
tientson d4T/3TC/NV Pdrug regimen usingthechronic
a cohol-use sdlf reporting WHOAUDIT tool and the
chronic acohol-use biomarkers. There was a steady
improvement in the mean CD4* cell count fromthe 0
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Figurel: Distribution of CD4* count in the HI V-infected patientsduring the 9 monthsfollow up period in thechronic
alcohol-use salf reportingWHO AUDI T Tool group



112 Chronic alcohol consumption on CD4+ count in HIV/AIDS patients

RRBS, 8(3) 2014

Regular Paper =

1400.00

4
1200.00 e

1000.00

800.00

T
+B

600.00 -

CD4+ cell count

400.00

200.00 4

1 L _“

0 3 10 15 20 25 D)
# Baseline - EtOH
m Baseline - Contral

2000.00
1800.00
1600.00
1400.00
1200.00
1000.00 A
800.00 1= =
600.00 L i== : ==

40000 1 - %!

200.00 4
3 10 15 20 25 30

0.00

No. of patients
SS] |

CD4+ cell count

i

H |
ke

L
L

0.00

]

# & months-EtOH

m & months - Control No. of patients

1400.0 T

1200.0

]
I
1
|
]
]
[
]
I
!

l
|
1
I
|
I
|
|
|
|

1000.0

800.0

600.0 3 * + +
400.0 H

CD4+ cell count
%
&

200.0 ] L
- # i BE T Bl

0] 5 10 15 20 25 30
+ 3 months-EtOH
M 3 months - Control

1600.00
u

-
f
___“l

No. of patients

1400.00

1200.00

1000.00

800.00 i)

600.00

CD4+ cell count

400.00 T

11
1
I

&
HH *
-

11
&

1

200.00 A

0.00 —

=]
L5

10 15 20 25 30
+ 9 months-EtOH

9 months - Control No. of patients

Chronic alcohol use by alcohol biomarkers group during 9 months follow up; EtOH — ethanol; Ref. range 410-1590
Figure?2: Distribution of CD4* cell count in the HI V-infected patientsduring the 9 monthsfollow up period in thechronic

alcohol-usebiomarker sgroup

700
600
500
400
300
200

Mean CD4+ cell count

100

0
0.0 3.0

6.0 9.0

Time of follow up (Months)

——— Control-WHO AUDIT —#— Alcohol-WHO AUDIT
—&— Control-Biomarker

== Alcohol- Biomarker

Figure3: Variation of mean CD4* cell countsin HIV infected patientson d4T/3TC/NVPwith timefor chronic alcohol use
biomar ker sand alcohol self reportingWHO AUDIT tool during the9 monthsfollow up period



RRBS, 8(3) 2014 Godfrey S.Bbosa et al. 113

—=> Regulor Paper

TABLE 1: Variation of mean CD4* countsinthe HIV/AIDS patientson d4T/3TC/NVPdrug regimen in the control and
chronicalcohol usegroup with timefor chronicalcohol-use self-reportingWHO AUDI T tool group and chronic alcohol-use
biomarkersgroup during the 9 monthsfollow-up period

Chronic alcohol-use self-reporting WHO AUDIT Tool group
Time of follow-up (months)

Mean CD4" count (cells/uL) Ref
0 3 6 9
CD4" (cellgL) Control 334.6+373.8 390.9+279.0 481.5+437.8 501.9+360.1 410-1590
Alcohal 336.7+198.5 419.2+220.7 378.1+196.7 428.3+208.7
p value 0.94 0.72 0.30 0.47
Chronic alcohol-use biomarkers group
CD4" (cells/uL) Control 333.1+£261.1 411.2+310.8 584.2+496.8 534.5+420.5 410-1590
Alcohal 337.7+222.5 400.5+208.2 350.6+184.8 430.5+204.5
p value 0.84 0.99 0.10 0.23

TABLE 2 : Effect of chronicalcohol consumption on mean
CD4* countsin theHIV/AIDSpatientson d4T/3TC/NVP drug
regimen for chronicalcohol-useself-reportingWHO AUDIT
tool group and chronic alcohol-use biomarker sgroup during
the9 monthsfollow-up period

Chronic alcohol-use self-reporting WHO AUDIT Tool

that itsdeficiency inHIV-1 makeit unabletoreplicatein
CD4+. TheHIV virusa so contains nef factor whichhas
anumber of functionsind uding theinduction of thedown
regulation of CD4* and HLA dlass| moleculesfromthe
surface of HIV-1-infected cellsthat provide the escape
mechanismfor thevirusto evade an attack mediated by

Mean CD4°  Contr 0|g = pChronic alcohol P cytotoxic CD8' T-cdlsand to avoid recognition by CD4*

(cells/pL) group consumption  value  T-cdls It maydsointerferewith T-cdl activation by bind-
CD4"+SE 549 775 3 430.7+70.8 0258  ingtovariousproteinsthat areinvolvedinintracellular
(cellsuh) ___ , signal transduction pathways aswell asbeingimportant
o Sghron'c alcohol-use biomarker s group for thehighrateof virusproductionand the progression
(cells/ul) 442.8+84.7 416.2+53.6 0.793  of diseasd®*l. Also chronica cohol consumption can

month to the 9 month of the period of follow upinthe
control group and in the chronic acohol consumption
groupinboththechronicd cohol-usesdf reporting WHO
AUDIT tool and the chronic acohol-use biomarkers.
Thelow CD4* cdll count inthechronicacohol usegroup
may have been due to the byproducts of ethanol me-
tabolism such asacetd dehyde, acetate, reactive oxygen
species (ROS) such ashydroxyl radicals, superoxide
anion and hydroxyl radicalsand fatty acid ethyl esters
(FAEES) aswdll astheincreased production of stress
factorslikethe glucocorticoidsthat may disorganizethe
physiological body functionsof varioustissues, organs
and especidly theliver, haemopoietic, haemostatic sys-
temsaswell astheimmune system®*17, Alsothere-
duced CD4* count inthe chronic a cohol usemay aso
beduetothehigh affinity of theHIV virustothe CCR5
and CX CR4 receptorsfound onthe CD4* cdllstowhich
thevirusattach, enter thecd | and replicatein them hence
destroyingthe cellsleading to areductionintheir num-
bers. TheHIV viruscontainsthevif factor whichisim-
portant insupporting vira replicationandit isreported

itsmetaboliteslikethe acetal dehyde, acetate, reactive
oxygen species(ROS) such ashydroxyl radicas, super-
oxide anionand hydroxyl radica sand fatty acid ethyl
eders(FAEESs) formedinthebody caninterferewiththe
hemopoi etic processin the bone marrow and thelym-
phoid tissuesleading to reduced production of both the
T- and B- lymphocytes such asthe CD4+ cel| §293244,
Alcohol consumption may aso affect theleve of adher-
enceby theHIV-infected patientsonthed4T/2TC/INVP
drug regimenwhich later leadsto sub-therapeutic drug
levelsenablingtheHIV virusto attack and replicatein
theCD4" cdlsand destroy themleading to reduced CD4*
cdl count"®48, Also dcohol hasadiuretic effectinthe
body and thereforecanincreasetheexcretion of thedrugs
especidly thestavudine (d4T) and lamivudine (3TC)
which aremainly excreted by thekidneysinurineasa
free drug and thisreducesthe plasmahdf-life of these
drugs henceleading to sub-therapeutic drug levelsand
henceincreased HIV vird replication and henceincressed
CD4* cell destruction*#3, Alcohol can aso affect the
metabolizing cytochrome P450 enzyme system mainly
the CY P2E1 whichisinducibleby chronic acohol con-
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sumption aswell astoalesser extent the CY P3A4. These
enzymesmay aso beinvolved inthemetabolism of other
drugs like the ARV s drugs especialy the nevirapine
(NVP) whichundergo metabolism andthereforethisa so
leadsto sub-therapeutic drug level savail ableto suppress
theHIV vird replication and henceleadingtoincreased
HIV vird replication and destruction of theCD4* cdlls
and thusareductionin the count!*6454, Theimproved
CD4' count duringthetimeof follow up could havebeen
due to the improve adherence of the patientsto their
treatment and thusattai ning the therapeutic window of
thedrugsthat can suppressand reducethe replication of
theHIV virug“#44l, Chronic a cohol useby the HIV-
infected patientsreducesthe CD4" cell count thoughthe
cdlsmay increasewith good adherenceto thetreatment
regimen and thereforethese CD4* countsareimportant
marker of thetherapeutic outcomeandthey areusedin
themonitoring of the HIV-infected progression of the
disease.

CONCLUSION

Most of the HIV-infected patientson thed4T/3TC/
NV P drug regimen had aCD4* cell count below 200
cells/uL in the 3 month period of follow up but after the
9 month period of follow up most of them had their
CD4*cell count improved and some had reached the
normal CD4" cell count referencerange of 410-1590
cells/uL in both the control group and in the chronic
acohol usegroup. The continued closer monitoring of
the HIV-infected patientson the d4T/3TC/NV Pdrug
regimenisvery vita intheimprovement of the CD4+
count in these patients. Chronic alcohol use and its
metabolites affect the bone marrow and the lymphoid
system aswell asthe HPA axis. Thisthen suppressthe
norma functioning of theimmunesystem aswell asthe
CD4 cell count as observed. Chronic acohol use by
the HIV-infected patientsreducesthe CD4+ cell count
though the cellsmay increase with good adherenceto
the treatment regimen and therefore these CD4* cell
countsareimportant marker of thetherapeutic outcome
and they areused in themonitoring of theHIV-infected
progression of thedisease.
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