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Counts in Treatment-Naive Patients with HIV/AIDS
Infection at Tertiary Hospital
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ABSTRACT
'h.— Crsased comsat IS

Submitied: 02.01.2020

signdicanty comelarad with HIY monraing
alyze the ormsahun betwaer
s PESTUTENTNAVE REtiEnts
was an anabrtical cross-sectional study.

X arg messuret By ADVIA Certour® using
R Liul'ﬁf'n:..ﬂﬂﬂ(“\ wrrunasssay and CDdG counts were meagsured
by Flowse o ety soz wsing B0 FACS Cowrt CDM resgarsm®
SEvTRNNTAVE patents with HIVAAIDS

s tEE8 + 335G
ey of > 22 Mpgfdf_

e WES & Sigrificant ’rcderzﬁ: negetive

INTRODUCTION

e imrmsradeficiency wrus (HIV) causss 2 serious
beaith problesr and bas 2 blg bopect on Indonesian
soononwcs. Besides, HIV i rapidly growing, chvonic
mrogressive and sericus Miness comparsd with ofher
Gssmmes (1.2} HIV & & pondemic that e affected 387
miflion people wocddwids in 2015 Accurding to the
Aimiwry of Hesllh, in hdoresiz bebwear 1965 and 2018
Erers wers 55,759 Indonesians who wers infected with HIY
ez falt in AVDS conciSiors with high morksiily rles ang B8
became the numher four ceuse of death ia the world 3.4}
Accprdieg & e Directonte General of Diseas Pravendion
and Control, Ministry of Heslih, the morslity rafe of
HIVIAIDS petienls in Indonesiz as of March 207 was
reparted e many & 14754 40 This cresled a complicsted
chivicsl problem so BIY prevention is very importent and
ressssary 8)

Y infection s chersclerized by the suppression of celiular
ity that will sffect many organ splems, including
nsurshcrine {7 8 CON oslb count s alee & major dus in
smpmpornstic pefierd=(9) Incressed T oell achivation i
reagrized g5 one of e maln pethogenic charseteristios of
I rfection and causes CDM4 decline { 1) Factors sffecting
T sl activstion beve not been Rifly  identified
Glurocorticnids, wivich are the finad seoralions of the HPA
Fis, ars fhought B effed T ot ectivalion. Cortisol fesslz in
patients with posifive HIV infection are higher then cortisn)
fevely iy HEY negelive pelients (1,11, 12) Tre presences of
of FIY dissase and increese morkaliy £ 1318}

Sewsral shafies have showw that an inoresse in cocfisol i
ssaccisted with & fasler progression of HIV infection oo
AIDS and & prediclor of mortality. Incressed cortise! &
sigmiticantly correlefnn with HBY mortality {18} The results
af thet study were supported by Leserman's ressarch thal an
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Ravised: 25.02 2020 Beceplad: 2003.2020
THTSRTON BRtAEEN TRk Corasol kevels and CO4 counts ¢ = -0.857,
e TOE T Tertel sordacd lewels wars nagptvely o ared with T8
courts, The tigher the fola! cortisol levels of HV/ADSposmve
patients, the lower the C04 cournts.

Kegewmrr cortisal, CD4, RIVIAIDS
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frcrease in cortisol in HIV patients was sssociated with
trume markars of dizesse progrsssion, e ADS, climical
conditions of A1DS and mortality. This study found that at
gk increase of 3 pg/dl in the cusufative mean of serum
caortisol, there was an increased risk of AIDS by 40% and an
naressad risk of sbowd 2.5 Hrms of developing ANDS dinics)
symptoms or morlality {13)

The disturbed HPA axis in HIV infection & e effect of
inflamematory cyfolines such as TNF—, IL-3, and ¥-8
wifticht are sscvaine ingether in respomss & infection (17,18}
This cylokine aclivales the HPA ads through CRH
stirmeiation which realls i Ye rdease of the hormons
ACTH with cortisol as 2 final resdE €19) In patients with
HIV/ARDS, e achivalion of Be HPA axis causes an
incvesse in cortisol levels which has different effects on Thi
and Th, resullinng in 2 change of ThETH2 balarea {2321
Cortisol inhibits Thi cylokines: IL-1, #-2, TNF~x, and IFN-
v, ufich ez e main prolvflammstory ofokines {22} and
suppress gpaplosis. Al ThZ, corlisol dimulstes the
production of B~ H-10, {-13and induces spoplogis (233
in addition to cylokine stimulation, increased corlised in
HIV mfection i also caused by the refesss of HIW toxin
produzis such as GP 120 and vpr. Vor also acls &5 a
coarhivator of glucacorticold racepiors, thereby incrassing
virgd  replication{24} Hypercortisal conditions ean
vizat replicalion, modifying programed cell death, changing
e secrelfion peftern of oyiclimes and T helper
suppression (25,25)

cortisol levels and CO4 counts. Several sludies reported an
fnorease o cortisol fovels In BV pelients and showsd 2
significant negalive correlation with CD4 counts{11,27 28}
Previous shudies reported et aostisal lovels st thesizriof &
visit could predict s decresse in CD4 percentsgs on the

Vol 11, tssua 3, 2020
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subsequent visits.(7) Otner studies aiso report that an
increase in initial serum cortisol can predict the length of
stay and mortality.(14) Several other studies have shown
incongistent. results (16.29) This can be nfluenced by
differences in the methods used in each study. Until now
there have been no studies that identify the incidence of
cortisol dysfunction in HIV/AIDS patients in Indonesia.
The objective of this study was to analyze the correlation
between serum cortisol levels and CD4 counts in freatment-
naive patients with HIV/AIDS infection.

METHODOLOGY

This shudy wes s oisereeiions) snalylic shicy with 5 oross-
sectional analytic design. Fifty-six subjects were selected by
consecutive sampling. Treatment naive-patients with
HIV/AIDS who were searching for treatment at HIV/AIDS
Chimit 2t Dr. Soetorno Hhospits), Surdbaya, Indonesia were
recruited by inclusion criteria, aged >18-60 years, and
willing to fake part in the study by signing informed
consent. Patients with a history of diabetes mellitus, chronic
kidney disease, and liver cirrhosis, receiving corticosteroid
therapy, had received antiretroviral therapy, had a history of
alcohol use, pregnant, had fever and sepsis, were excluded
from this study.

Research data were taken from the subjects by interview,
physical examination, and blood sampling. Cortisol taken
was moarning cortisol between 7-9 am with a normal value
of 43-22.4 ug/dL. CD4 count was defermined by flow
cytometry with BD FACSCount CD4 reagants?. Blood
specimens must be processed within 24 h after collection
with a normal value of 500-1500 cells/fmm?®. HIV infection
was proved using three methods of HIV testing, the HIV
HIV 8D, Intec, and Oncoprobe. Data were analyzed and
presented in the form of frequency distribution tables and
diagrams using SPSS version 22.0 software to determine the
correlation of both variables. The interpretation of the
resulis of the correlation test was based on the p-value, the
strengih of correlation and the onrrelstion discfion. A
statistica test was regarded as significant i p <0.05.

RESULTS

Thes oeean 2o of S sulyerds wias 34 3250 yeaws, with the ape
of the youngest 19 years and the oldest 57 years. Most of the
subjects were male (78.6%). The highest risk factor for the
incidence of HIV infection is risky anal sex. Based on the
stage, chinicet stages 2 and 3 were not significantly different,
i.e. 39.3% and 32%, while clinical stages 1 and 4 were 10.7%
and 17.9% respectively. The mean BMI of the patients was
21 kg/m? with the lowest BMI of 15.22 kg/m? and the highest
was 32.74 kg/m?. As many as 50% of the subjects suffered
from opportunistic infections with oral candidiasis as the
most frequent, followed by chronic diarrhea (Table 1).

Total serum cortisol levels in patients with HIV/AIDS

Mean total cortisol levels in 56 subjects were 18.88+9.90
pg/dL. Most subjects (62.50%) had normal total cortisol
levels. Cortisol level as much as >22 4 pg/dL was obtained in
18 patients (32.1%) and the levels of <4 pg/dL were obtained
in three patients. This study also assessed the mean tatal
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cortisof levels at each stage of HTV (Tabie Z). Then, the post-
hoc Bonferroni analysis was conducted to determine groups
that had significant differences and a statistically significant
difference in cortisol levels was abtained at stage 2 vs stage
3and 4.

CD4 count in HIV/AIDS patients

CD4 counts in the subjects varied between 1 cell/mm?®to 710
cells/mm? with a median of 102.5 cells/mm® and an mean of
151.39+165.66 cells/mm?. Thirty-gight patients (67.9%) had
CD4 count of less than 200 cells/mm?, 11 patients (19.6%)
with CD4 ot of 200-349 cells/man®, 4 patients {7.1%} had
CD4 counts >500 cells/mm?3 (Figure 1).

This study also calculated mean total cortisol levels in the
CD4 groups (Table 3). The highest mean cortisol levels was
2189 in <200 CD4 group with 28 semples. Then, we
performed Bonferroni post-hoc analysis and obtained
significant differences in cortisol levels in groups with CD4
<200 and CD4 200-350.

Correlation between total serum cortisol levels and CD4
count

To analyze the correlation between total cortisol levels and
CD4 counts, we used Spearman's rank non-parametric
correlation test and obtained a Spearman's r-value of -0.467
with a p-value <0.001. This study aiso analyzed the
correlation between serum cortiscl levels and the CD4
group and obtained a Spearman’s r value of -0,368 withp =
0.004. The results of this analysis indicated that there was a
significant negative correlation between total cortisol levels
and CD4 counts of the subjects. The correlation between
total cortisol levels produced was negative or inverse as seen
in Figure 2. This means that in HIV/AIDS patients, the
higher the total cortisol level, the lower the CD4 count.

DISCUSSION AND CONCLUSION
Arneong 55 sabjects, iis study showed 2 significend negalive
correlation between total cortisol level and CD4 count in the
subjects. This means ihe higher the total cortisof level, the
fower the CD4 count in HIVIAIDS palisnts. The predictive
marker of montzily was increasing cortisol This msoftwes
different from the previous studies. The difference was
probably influenced by differences in research methods,
some samples, inclusion and exclusion criteria and normal
Teference vaiues used by eath swudy. The subjects n those
studies were HIV patients who had received antiretrqyiral
drugs which affected the patient's CD4 count.(16) The
number of patients was fewer and the examination method,
as well as the cortisol normal reference value, were
different.(29)

The examination of the total cortisol level in this study was
carried out in the morning following the circadian rhythm.
In normal individuals, the highesi-circulating cortisol
concentration is between 06.00 and 09.00 and lowest
between 23.00 and 01.00.(30) Normal values of total serum
cortisol level vary according to the method used.
Immunoassays for cortisol can cross-react with other
steroids, causing variability in measurable results.(31) In
this study, most of the subjects having normal total cortisol
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lewels. This study waes siightly differet from oiher
shuciies {79 This was due W diffarences e the method of
meEsuring 0tel cortant levels, @ radioimmunpassay using
PU-RIAMASSTARTECD, and different novdol outoff
valuss,  This stugy used ine  chemiuminescence
rrmuonossssy weibod  with e ADWEN Centewrd
mstrument with & nonmsl value of 43-224 ug/dl end a
srnehier sumber of saoples
This study 2is0 assessst the rmean iotal cortisot levels ineach
of e clinical steges of e pationt. HIV ir el stage raads
more ag)pommisﬁc infections, refiscling more
inflammatony sowrsss in e body {32y Sesides, the high
parceniage ancimﬁagassmiﬁwasmmwe lack of
krvwitedoe shout HVTAIDS and sncrensss of HIY ksling
5o that ihe patients wars diagnosad too late. The widespraad
stigme and distrimirslon sko causet e palients fo ke
emoarrassed and afraid in feke an HIV test or sesk
restrnent {33} Morsoyer, there were significent differances
betwmesys siage 2 coriisal levels with siage 3 and 4 cortisol
loveds. Incresced coviisod e seversl shudies Indiceied an
wwrease in cortisol levels in advanced HIEV {38y Other
shichies  reporisd Gwressed  oorisal b 128 of
asyrmplomatic HEV pafients{35) This incresse in cortisod
el i Iy responee e incresse in e degres of dissese
due to HIPA axis oytorine modulation, releass or viral toxic
products, the sndope grolein ot e struchursh
p%m:: Vpr and Tad, and changss iy tissue sensitivity o
sfunoonetiogids {12,246 35 57 ) bn this study, $he cause of high
tofzl corfisol levels was the possibility of opportunistic
ifections and HIY infection Hsslf Haif of the subjeds
suffered from opporignisfic infecfions with the most
oomnon being e cendidiasis folloasd w cheonic
diarthes. Giobally, the most comron  opporfunistic
mferfons in HEVAAIDS pefients ore orst cendidissis,
mfi@ma by wunspecified tuberculosis. herpes zosfer,
sslmanary T8, end becferisl prsumaoniz £38)
Tre most imporiand siomarkers of dissese stage and
progressioy i patiends wilh zo HEY infection are the ©D4
cound {33} The misan T4 of fiis stody is bower than that in
cifer shadies (40 47y Diflrsnce in sveen and madian of
CO4% n this study was becauss the majarity of the subjecis
seaking treaimient of so advenced stage and had GO count
<20 eailsipd . There s 3 possibility that the subjscts were
iz i roing tee diagrosis o sssiing Tresbment Whan
thers is @ suspicion of HIVAAIDS or when an HIVIAIDS
diagrosls e beers exlahlished, e patients usually siready
nazve clinical mamfesiziions, and there have already been
appariunisiic feclons and afvenced corditions. This s
because & jeck of wnowiedge about HIVIAIDS andior
infection o oo-infclion has been ewperienced, buf
asympiornetic (such a3 T8, hepatiis B, hepatits ©,
fomptasrae, and cylomegsiodous) 42 435 which wars ook
engluged from ihis siudy. Cducation regarding early
sevesding of SV for e public, especizily groups &t righ of
HEY infection, s imporiant o do becauss early HIV
seresning can inprove queality of e anef reducs rorbidity
ared moriality. This study aiso compered the mean loisl
worlisnd in G4 groups. Shxdislically significant differsnces
in aorlisol ievels wers found in the CDY group <200 and
HT-F5E. Trds regult wes different from thet of oifer siufies
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which reported no significant difference betwsen cortisot
fewsiy and CD4 groups(¥7 287 This s beczuse of ihe
Gifferences in reference values 2nd sefeciivity of the subjects.
Susbijects i Hhoss shudiss did not distinguish pefiends who
wiere hospitalized and ouipatient either naive or those who
This siudy nad several limiiations. Totat cortisol lavels in the
sulfects cam sBlF e nflusnesd by olber Tohors, such as
biood aibumin levels, which were nolt measured in his
siedy. Exarnination of free owiisel neals sy provide bafter
resuits, but requires grealer cosis znd special prepsration.
Tieis studly could nof confral he: confiunding feclors, such
as opporiunistic infections, and did not roeasure cyfokines
that affecisd e HPA ads, whith would affect the
mechanism of coriisol increase, and &id not have normal
reference valus thet gpolied urdversally S messurs coisal
levels.

In conclusion, e foll oortied oo wes negstively
correlated with CTD4 counts in HIVIAIDS patients,. The
higher the tolal cortiso? level, s fower the CO4 count
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Table 1. Gerarsl chavacteristics of patients walh HIV/AIDS ot of knfectious Disesss Inermadiate Care Clinic of Dr. Sostome
Ggrrerat Hospitsl, Tursbeys, ndooesiz

Resudis {n=88)

Age (yesrs)

Meon + S0

g (rmim. - o)
Age graups (years)

il vears, o
-}

20-29 vears, m
303 yemws, m (S
4048 vears, m (]
>3 yzans, oM
Sex
Blsle =%
Female, o (%}
Risky anafsex, n{lk)
Rushey vepivalsee, =%
infoctatle drugs, n{%)
Stage 1, r: (%}
Stmge 2w}
Slage 3, m {%)
Shage s (T
Body Bass Index {kg/m?}
Xl S
Range (min - max)
Cpperturmistic infetion
Chromic diarrhes, m (58
Pulmonary T8, (%)
Eeimpufimenery TS o %)
CREW, v (%}
PP, w35
Wiitout opportunistiz infection

344 49}
(198

f {1.8)
18 (32.1)
22 (383
18 ¢17.9}
5 {9.95)

4 (TRE)
12 {21.4)

28 (53.6)
2383}
5.1}

§(10.7)
I /Ty
18 (324}
10 {17.36)

paer e
£15.22-32 74}
iR
13 (464}
T3y
40143
ZIET
1{3.8}
1436}
28 (50)

Table 2. Serurm cortisof levels insach stage

Tage LR ey

e ¥ 15.55 8t
Stace 7 At 658
HamEl 215 T4

Tobsh of Palienis

Table 3. Saruem cartisofl lewals in e CD4 groups
T Bdizem Cortisal S 3
>HI &5z £
>3ED-443 4.8 87
200350 T8 &7
<24 2169 2%
Tertsdl

RS
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Figure 2. Carrelation between total serum cortisol levels and CDM count
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Figure 3. Curvebation of toial serum cortisol levels and CD4 gioup
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