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ABSTRACT KEYWORDS
Chronic acohol use is a common problem globally including among HIV/ Chronic alcohol use;
AIDS patients on ARV treatment. Ethanol and its metabolites reduce Immune blood cells;
hemopoiesis and also activate HPA axis releasing cortisols that affect HIV/AIDS patients,
immune blood cell production. Study determined effect of chronic ethanol ARVs.

use on immune blood cell count in HIV/AIDS patients on d4T/3TC/NVP
treatment for a period of 9 month follow up. 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
acohol 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 acohol use biomarkers were done. Both
groups were followed up for 9 months with blood sampling done at 3
month intervals. The immune blood cells (WBC count and differential
counts) were determined using automated hematological Coulter CBC-5
Hematology Analyzer. Results were then sorted by alcohol-use biomarkers
since WHO AUDIT tool was not sensitive enough to screen patients.
Mean WBC counts were slightly higher at baseline and 3 month in chronic
alcohol use group as compared to controls. There was variation in
differential counts at different time intervals between control and chronic
a cohol use for both alcohol-use biomarkers and WHO AUDIT tool groups.
Generally, differential counts dightly varied between chronic alcohol use
and the control groups but it was statistically insignificant (p >0.05)
between the 2 groups. Chronic alcohol use by HIV/AIDS patients on d4T/
3TC/NVP regimen reduced the mean WBC count, % lymphocytes, %
monocytes and % basophils in both WHO AUDIT tool and alcohol-use
biomarkers group.  © 2014 Trade Sciencelnc. - INDIA
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INTRODUCTION

Chronicdcohol useisacommon problemglobaly
indudingamong HIV/AIDS patientsonARV trestment
regimens. Alcohol inform of ethanol isby far themost
abused drug for centuriesworld over*3, Thetypesof
acohol consumed inacoholicbeveragesincludewine,
spirits, liquors, beersand traditiona loca brew!*Z, The
World Hedlth Organization (WHO) estimatesthat about
2 billion peopleworldwide consumeall formsof aco-
holic beverages*™. Alcohol consumptionisreported
asthird largest risk factor for burden of thediseasesin
devel oped countries®®9, In Uganda, dcohol consump-
tionisaseriousproblem and the country isranked top
indcohol useamong 189 WHO member countriesand
firstinAfricanregion’*®3, Theuseof dcohol in Uganda
isawidely acceptedin socia and ceremonial activi-
tied®"1239 |nthebody, especially intheliver and gas-
trointestinal tract (GIT), ethanol is broken down by
metabolizing enzyme systemssuch asa cohol dehydro-
genases, aldehyde dehydrogenases, cytochrome
PA502E1 (CY P2E1) and catal asesto generate poten-
tidly harmful byproductssuch asacetal dehyde, acetate,
reactive oxygen species (ROS) such ashydroxyl radi-
cals, superoxideanion and hydroxyl radicalsand fatty
acid ethyl esters (FAEES). These cause del eterious ef -
fectsto variousbody tissues and organslikethe bone
marrow, lymphoid organs, liver and immune system!*
9, They affect hemopoiesis and thusreducestheim-
muneblood cdll count (WBC and differentia count like
basophils, eosinophilsand neutrophils— granulocytes,
lymphocytes and monocytes - agranul ocytes)2>-23,
Acetd dehyde activatesthe hypotha ami c-pituitary-ad-
rena (HPA) axissimilar to acute stressresultinginin-
creased production of cortisolg162+29, Acutestressand
acetal dehyde causesrel ease of corticotrophin-releas-
ing factor (CRF) and arginine vasopressin (AVP) by
parvocdlular cellsof paraventricular nudeus(PVN) and
supraoptic nuclel. The CRF and AV Pact synergisti-
cally onanterior pituitary gland to rel ease adrenocorti-
cotrophic hormone (ACTH) which thenincreasesthe
synthesisand release of the glucocorticoidsfrom adre-
nal gland™®. Glucocorticoids suppressthe cell-medi-
ated immuneresponses by inhibiting coding genesfor
thecytokineslIL-1, IL-2,IL-3,1L-4, IL-5,IL-6, IL-8
and IFN-y, the most important being IL-2. They re-
duceT cdl proliferation*d. Acuteand chronic a cohol

exposure suppressesal branchesof theimmune sys-
tem responsesincluding cellsof immune system!?-39,
Cytokines can affect samecell that produced them, a
neighboring cdll, or distant cellsby stimulating or sup-
pressng cdl proliferation, production of other cytokines,
killing of damaged cells or tumor cells(cytotoxicity),
and cdll migration (chemotaxis)?®. Antiretrovird drugs
aso caninteract with ethanol and itsmetabolitesto fur-
ther exaggerate suppression of immuneblood cell pro-
liferation in bone marrow and lymphoid organs. The
study therefore determined the effect of chronic alco-
hol useonimmuneblood cell countsinHIV/AIDS pa
tientson d4T/3TC/NVPregimenusngWHOAUDIT
tool and chronic al cohol-use biomarkers application.

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/NV P drug regimen
wasoneof thedrug regimen used inthe suppression of
theHIV virusin the 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 acohol use
groupswerescreenedfor a cohol useby usngthe WHO
AUDIT tool method and the chronic alcohol-use
biomarkers elevation (GGT values above 55.0 Ul,
MCV values above 96 fL and AST/ALT ratio above
2.0). About 1mL of wholeblood was collected from
thecubital veinfor dl thepatientsfor theanalysisof the
biomarkersusing theautomated hematological Coulter
CBC-5Hematology Analyzer equipment for MCV and
the Cobas Intergra400 Plus analyzer equipment for
GGT,AST andALT serumenzymesanaysis.

Sudy steand population
The study was conducted at St. Raphael of St
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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 thefirstarm 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 sdlf-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 dl the patientsre-
cruited were measured usi ng the self-reporting adher-
enceand thepill countsat scheduled visitsand 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
were screened for chronic a cohol 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-
rently animportant tool whichisnon-invasveandit’s
routinely used worldwideto screen patientson chronic
alcohol consumption®3. TheAUDIT tool hasaset of
10 questions, each with responses and scores which
theindividua respondsby self-reporting. A total score
of 8-15 indicates hazardous al cohol use, 16-19 indi-
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cates acohol use problem and scores above 20 indi-
cates al cohol use dependence®Y. 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

Whol e blood samplesfrom recruited HIV/AIDS
patients on d4T/3TC/NV P regimen were col lected
from cubital vein every 3 monthsfor aperiod of 9
months. About 2 ml of whole blood were collected
from each patient’s visit into EDTA-containing
vacutainer for immune blood cell count determina-
tion.

Immuneblood cdl count deter mination

Study wascarried out at Mulago Nationd Referral
Hospitd Clinical chemistry and Hematol ogy |aboratory
using automated hematol ogica Coulter CBC-5Hema
tology Anayzer equipment using standard procedures
and laboratory standard operating procedures (SOPs).
Thetotal WBC count and differential count were de-
terminedfor all theblood samples.
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Data analysis

Thedatawasanalyzed by SAS 2003 version 9.1
statistical packagefor statistical dataanalysisat 95%
confidenceinterva. Therepeated measuresfixed moddl
wasused inthe statistical dataanalysis. Thet-test was
used to comparethemeansfor HIV/AIDS patientswho
werein the chronic a cohol use (chronic alcohol use
group) and the control group at different timeintervals.

Ethical consideration

Study was approved by Makerere University In-
stitution Review Board (IRB) (IRB#-2007-060), IRB
of St. Raphael of St Francis hospital, Nsambya (no.
IRB 03: 01/03/2008) where study participantswere
recruited from and UgandaNational Council for Sci-
ence and Technology (UNCST) (no. HS387). Inthis
study, awritten informed consent was obtained from
each human subject and that al procedures used were
inaccordancewith ethical standardsof respongblecom-
mittee on human experimentation (institutional or re-
gional) and with Helsinki Declaration of 1975, asre-
vised in 1983. They were given study code numbers
whichwere used al through study period in order to

protect their privacy and confidentiality.
RESULTS

Datashowsthat mean WBC count for both chronic
alcohol useand control group werewithin reference
rangesof 4.0—11.0 x103ul in both WHO AUDIT tool
and biomarkers group (TABLE 1 and 2). However,
mean WBC count in chronic alcohol usein0, 6and 9
month werelower than control group for WHO AU-
DIT tool except in 3 month but differencewas statisti-
cdlyinggnificant (p>0.05) (TABLE 1). For biomarkers
group, mean WBC count in chronic a cohol usegroup
were higher in 0 and 3 month whilelower in6 and 9
month but statistically insignificant (p>0.05) (TABLE
2). Overal mean WBC count in chronic a cohol use
group waslower than in control group but statistically
insignificant (p>0.05) for both WHOAUDIT tool and
biomarkersgroups(TABLE 3and Figure1).

Mean % neutrophil in WHO AUDIT tool and
biomarkers groupswerelower than reference ranges.
Mean % NE in chronic a cohol usegroup weredightly
lower than control groupin 0, 3and 6 month but statis-

TABLE 1: Variation of immunecellsand differential countswith timeamongthe control and chronic alcohol-use group

using alcohol-use self-reporting

Time of follow-up (months)

M ean Immune blood cells Ref. values
0 3 6 9

Control 5.65+1. 5.06+1.51 5.66+2.2 5.47+1.74

WBC:SE x10%ul onro 8 > ’ ’ 4.0-11.0
Alcohol 5.61+1.62 5.37+1.45 5.46+2.41 4.77+1.04

p-value 0.80 0.62 0.76 0.16
Control 38.50+£12.76 39.83+13.15 40.01+10.53 38.48+11.68

NE £SE(%) 45-70
Alcohol 41.50+12.28 40.32+£13.38 40.63+10.9 38.43+7.3

p-vaue 0.18 0.99 0.98 0.98

LY +SE(%) Control 42.43+8.03 43.41+10.19 43.07+8.75 45.85+9.61 20-40

° Alcohol 40.20+12.99 45.04+14.20 45.44+9.86 46.30+0.99

p-vaue 0.35 0.50 0.21 0.86
Control 10.42+3.93 8.16+2.52 9.39+2.76 8.41+2.77

MO £SE(%) 3-10
Alcohol 8.79+3.66 7.23£1.96 8.63+2.36 8.35+2.63

p-value 0.24 0.26 0.36 0.95
Control 7.90+7.86 7.88+£7.27 6.97+7.36 6.65+6.6

EO £SE(%) 1-5
Alcohol 8.83+11.59 6.75£8.25 4.53+5.29 6.36+:6.39

p-vaue 0.87 0.63 0.28 0.90

BA +SE(%) Control 0.79+0.53 0.73+£0.47 0.56+0.22 1.21+1.79 005

’ Alcohol 0.67+0.32 0.65+0.25 0.78+0.67 0.56+0.21 '
p-vaue 0.29 0.52 0.14 0.16

Key: Ref: Reference values; SE: standard error; WBC: white blood cells; NE: neutrophils; LY: lymphocytes; MO: monocytes,

EO: eosinophils; BA: basophils
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TABLE 2: Variation of mean immune cellsand mean differential countswith timeamong thecontrol and chronic alcohol-
usegroup using alcohol-use biomarkers

Time of follow-up (months)

Mean immune blood cdlls Ref values
0 3 6 9

Control 5.57+1.91 4.98+1.46 5.79+2.45 5.68+1.97

WBC x10°ul 4.0-11.0
Alcohol 5.68+1.61 5.35£1.5 5.44+2 .29 4.84+1.06

p-value 0.89 0.53 0.73 0.15
Control 38.96+13.43 41.2+13.67 39.5+8.85 41.07+11.01

NE +SE(%) 45-70
Alcohol 40.74+11.90 39.34+12.95 40.74+11.5 37.15+8.77

p-value 0.74 0.62 0.66 041
Control 41.96+7.16 41.91+9.87 44.10+£7.01 43.06+8.52

LY +SE(%) 20-40
Alcohol 40.85+12.91 45.67+13.44 44.38+£10.37 47.58+8.14

p-value 0.63 0.29 0.93 0.23
Control 9.97+3.87 7.61+2.07 9.36+2.94 7.76+2.61

MO +SE(%) 3-10
Alcohol 9.35+3.88 7.76+2.45 8.82+2.38 8.69+2.69

p-value 0.34 0.56 0.55 0.64

EO £SE(%) Control 8.46+8.37 8.57+8.06 6.49+5.84 7.48+7.9 L5

’ Alcohol 8.26+10.89 6.53+7.67 5.33+6.77 6.02+5.64
p-value 0.73 0.56 0.61 0.94
BA £SE(%) Control 0.68+0.44 0.71+0.47 0.55+0.19 1.01+1.28 0.05
’ Alcohol 0.77+0.45 0.68+0.25 0.73+0.6 0.82+1.33 '
p-value 0.97 0.43 0.12 0.26

Key: Ref: Reference values, SE: standard error; WBC: white blood cells; NE: neutrophils; LY: lymphocytes; MO: monocytes,

EO: eosinophils; BA: basophils
A

5.80

5.60
N4
<

5.40
5.20
5.00
4.80
4.60
4.40
4.20 T T T

0.0 3.0 6.0 9.0

—e—control

—m— alcohol

WBC count (x103pl)

Time (months)

Figurel: Variation of the mean WBC count in HIV/AIDS
patientson d4T/3TC/NVP with timeamongthe control and
thechronicalcohol-usegroup in thealcohol-use self report-

ing group

ticdly inggnificant (p>0.05) iInWHOAUDIT tool group
(TABLEL). Inbiomarkersgroup, mean% NEinchronic
alcohol usegroup werelower in 3 and 9 month but till
satigticaly inggnificant (p>0.05) (TABLE 2). Overdl
mean % NE in chronic a cohol-usefor WHOAUDIT
tool was higher in chronic alcohol use group and re-
versewastruefor biomarkersgroup and in both, they
weredtatisticaly inggnificant (p>0.05) (TABLE 3and
Figurel).

Mean % lymphocytes (LY P) in both chronic aco-
hol useand control groupswere higher than reference
ranges in both WHO AUDIT tool and biomarkers
groups(TABLE 1and 2). Mean % LY Pin chronical-
cohol usegroupwasgenerdly higher than control group
but differencewasgtaigticdly insgnificant (p>0.05) and
samewastruefor overal mean% LY P(TABLE 1, 2
and 3and Figurel).

Mean % monocytes (MO) in both WHOAUDIT
tool and biomarkersgroupswerewithin normal refer-
enceranges of 3—10% (TABLE 1 and 2). Mean %
MO in chronic acohol use group werelower thanin
control group for WHO AUDIT tool group whilein
biomarkersgroup, mean % MO in chronic acohol use
group were higher in 3and 9 month but differencein
both groups were statistically insignificant (p>0.05)
(TABLE 1 and 2). Overall mean % monocytes in
chronic alcohol use group werelower than in control
group for both WHO AUDIT tool and biomarkers
groups and differencewas statistically insignificant
(p>0.05) (TABLE 3and Figure 1).

Mean % eosnophils(EOQ) in chronica cohol useand
control group for both WHO AUDIT tool and
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TABLE 3: Theoverall effect of chronicalcohol consumption
by the HIV/AIDS patients on d4T/3TC/NVP treatment
regimen on the immune cells in chronic alcohol-use self
reporting WHO AUDIT tool and the chronic alcohol-use
biomarkersgroupsduring the 9 month follow-up period

Chronic alcohol-use self reporting WHO AUDIT tool

group
: Mean Control Chronic alcohol p
'mmune roup consumption value

blood cells 9

WBCSESE 5574035 4.83£0.33 0.358

x10%u1

NE+SE (%)  36.82+2.26 39.1242.12 0.464

LY +SE (%)  48.09+2.04 46+0.04 0.470

MO £SE 8.510.67 8.0440.63 0.623

(%)

EO+SE (%)  5.99+1.54 6.24+1.44 0.907
BA +SE (%)  1.33+0.34 0.56+0.32 0.105
Chronic alcohol-use biomarker s groups
WBCSSE 4 863:0.40 4.86+0.25 0.987

x10%ul

NE +SE (%)  39.76+3.31 38.8142.09 0.809
LY +SE (%)  43.30+2.89 46.44+1.83 0.368
MO +SE 9.00+1.02 831:0.64 0524
(%)

EO+SE (%)  5.31+2.04 5.90+1.29 0.809
BA £SE (%)  0.66+0.43 0.87+0.27 0.693

biomarkersgroupswere higher than referencerangesof
1-5% except in 6 month for WHO AUDIT tool group
(TABLE 1and 2). Mean % EO in chronic acohol use
groupwasgenerdly lower than control group but differ-
encewasddidicdlyinggnificant (p>0.05). Overdl meen
% EOinchronic dcohol usegroupweredightly higher
thanin control group for both WHOAUDIT tool and
biomarkersgroupsbut differencewasstatisticaly inag-
nificant (p>0.05) (TABLE 3and Figure ).

Mean % basophils (BA) in chronic alcohol use
group and control group for both WHOAUDIT tool
and biomarkersgroupswerehigher thanreferenceranges
of 0—0.5% (TABLE 1 and 2). In WHO AUDIT tool
group, mean % BA in control group werehigher thanin
chronic alcohol use group except in 6 month but was
statistically insignificant (p>0.05) (TABLE 1). In
biomarkersgroup, mean % BA inchronic alcohol use
groupwerehigher thanin control groupin 0and 6 month
but difference was statistically insignificant (p>0.05)
(TABLE2). Overdl mean % BA inWHOAUDIT tool
group for chronic acohol usegroup waslower thanin
control group and reverse was true for biomarkers
groups(TABLE 3and Figure 1).

DISCUSSION

Theobserved low va ues of themean WBC count
inHIV/AIDS patientson d4T/3TC/NV P drug regimen
could have been dueto theinteraction of ethanol and
itsmetaboliteswith theantiretrovira drugsthat tendsto
suppressthe bone marrow and lymphoid organsthat
areinvolved in production of thesecellsaswell asthe
HIV vird infectionits sl f*2*, Also a cohol metabo-
lite, acetaldehyde, acetate, reactive oxygen species
(ROS) suchashydroxyl radicals, superoxideanion and
hydroxyl radicalsand fatty acid ethyl esters (FAEES)
activatethe HPA axisto release CRF and AV Pthat act
synergistically on anterior pituitary gland to release
ACTH and glucocorticoidsthat suppressthe cell-me-
diated immunity by reducingthe T cell proliferation(®.
Theincreased mean WBC count valuesobserved in
someof theHIV/AIDS patientson thed4T/3TC/NVP
drug regimen could have been due to response by the
body to the HIV viral and other opportunisticinfec-
tions, anallergic or toxic reaction associated with the
ARVsand other chemicalslike the herbs which the
patients may betaking'634%l, The observed increase
inthe % neutrophil inthe HIV/AIDS patientson the
d4T/3TC/NV P drug regimen could have been dueto
bacterial infectionslike opportunistic Mycobacteria
tuberculosis infections since these patients are
immunocompromised, stressdueto HIV/AIDS disease
and thedrugslikeARV 163431 However the overal
observed reductionin the % neutrophil in the patients
bel ow the normal % neutrophil normal laboratory ref-
erence range values of 45-70% could have been due
totheHIV vira infectionswhich are continuoudy de-
stroying theimmune system aswell asother idiopathic
diseased 62438 |t could also be due to the effect of
acohol anditsmetaboliteson thebonemarrow and the
lymphoid organg628, The observed increased mean
% lymphocytescould have been dueto the stimulation
of the bone marrow and the lymphoid organsto pro-
ducethelymphocytesin responsetotheHIV infection
that targetsthe CD4* cellswhich are part of thelym-
phocytesto which they destroy and therefore weaken-
ing thebody immune system and asaway tofight back
they lymphoid tissuesincreasesthe production of the
different typesof thelymphocyteg 1634337 |t could dso
be dueto the effect of the acetal dehyde metaboliteon
HPA axisleading to the production of the glucocorti-
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coidsthussuppressing the proliferation of these cell s of
theimmune system(*®l. Thelymphocytescanasoin-
creaseinvariousacutevira infectionslike HIV infec-
tioninthese patientsor bacteria infectionsand immu-
nological responses as well as acute stress due to
HIV163436371 Thedightly higher vauesfor thecontrol
group could havebeen duetothe HIV vird infections
andinflammatory reactionsassociated with the disease.
Thesecdlsasoincreasein chronicinfectionslikethe
HIV infection or inflammationsand areinvolvedinthe
capture and destroying of opportunisticinfectionslike
bacteriaand other foreign substancesthat may be as-
sociated with the HIV/AIDS disease®234%39, There-
fore the monocytes can be used to monitor the HIV/
AIDS diseaseprogression. Theobserved low % mono-
cytesespecidly in the chronic a cohol consumption
group could be dueto the effect of acohol and itsac-
eta dehyde metabolites on bone marrow and thelym-
phoid tissues®2%33 The observed increaseinthe %
eos nophilscould bedueto opportunisticinfectionsthat
may immune-compromiseindividua patients AlSoEOS
a so reported to fluctuate greatly during day and night,
seasonally and with phases of menstrual cycleinfe-
males?"#23:3839 Thereductionin % eosinophilscould
have been dueto HIV or ARV chemotherapy effect on
bonemarrow and thelymphoid tissues. Acetaldehyde,
acetate, reactive oxygen species (ROS) such as hy-
droxyl radicals, superoxide anion and hydroxyl radi-
casandfatty acid ethyl esters (FAEES) metabolite ac-
tivates HPA axis|leading to production of glucocorti-
coidsthat suppressproliferationimmunesystemcdlg,
Increase in mean % basophils could be dueto HIV/
AIDS disease complex in which body triesto respond
to HIV viral infection927:3233 Thesecellsareused to
monitor HIV/AIDS disease progression HIV/AIDS
patients®273233 | ow % basophil could bedueto ef-
fect of d cohal and itsmetabolitesonimmune systemi2€l,
However, sincethestudy wasan effectivetype of sudy
whereall the patientswere observed in their natural
settings, the confoundersin the study that may have
affected theimmuneblood cdllsin both the control and
chronic acohol use groups were assumed to be the
same. Thereforethevariable chronic a cohol usecould
have caused the observed increment in the immune
blood cell countsin chronic acohol usegroup for both
the WHO AUDIT tool and chronic alcohol-use
biomarkersgroupsin thestudy. Chronic acohol useby
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theHIV/AIDSpaientsontheddT/3TC/NVPdrugregi-
men affectstheimmuneblood cell countsduring the9
month period of follow up.

CONCLUSION

Alcohol anditsmetabolites|eadsto the production
of reactive oxygen species (ROS), thefatty acid ethyl
esters (FAEES) and aceta dehyde metabolitesthat de-
stroy bonemarrow and lymphoid organsinvolvedin
immune blood cdll production. Ethanol and acetal de-
hyde stimulates HPA leading to increased glucocorti-
coid production that suppressesimmune blood cells
functionin HIV/AIDS patients observed in the study.
ARVsdsointeract with ethanol anditsmetabolitesac-
etaldehydetoincrease the suppression of theimmune
cell production. Chronicethanol usegeneraly reduces
theimmuneblood cellscountintheHIV/AIDS patients
on d4T/3TC/NV Ptreatment regimen.
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