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Background: In patients with HIV, CD4" T cell count and viral load are the main laboratory tests performed to assess clinical management.
However, they require extensive resources. In this study, we aimed to determine whether hematological parameters measured using a hematolo-
gy analyzer are useful as surrogate markers of CD4* T cell count and viral load in HIV-infected patients.

Methods: Peripheral blood samples were obtained from 14 HIV-naive, 105 HIV-treated, and 103 uninfected individuals. Hematological parame-
ters were measured using the ADVIA 2120i hematology analyzer (Siemens Healthcare Diagnostics, USA).

Results: In HIV-naive and -treated patients, the percentage of large unstained cells (%LUCs) was 2.5+ 1.6% and 1.9 £ 0.7%, respectively,
compared to 1.6 £ 0.5% in HIV-uninfected controls. The 9%LUCs was higher in HIV patients with low CD4" T cell count below 200/L (2.4 £+ 1.0%)
or high viral load =200 copies/mL (2.4 £ 0.8%) than in other infected groups. Significant differences in lymphocyte count were observed be-
tween the HIV-naive (1.5 £ 0.6x10°/L) and uninfected (2.0 + 0.6x10°/L) groups as well as between HIV patients with CD4" T cells = 500/L
(2.5 £ 0.6x10°/L) and other infected groups. Neutrophil count varied between high viral load (3.0 +1.4x10°/L) and low viral load (3.7 +
1.3x10°/L) groups.The CD4" T cell count correlated with lymphocyte count (r=0.642, P<0.0001) and %LUCs (r=-0.287, P=0.002).
Conclusions: %LUCs, lymphocyte count, and neutrophil count are probable surrogate markers of CD4™ T cells and viral load.
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417121 ADVIA 2120 system (Siemens Healthcare Diagnostics, Deer-
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seille, France)& o]-8-sto] 24 BEA o 7 =245}l om JA|E
H247]21 FC500 (Beckman Coulten 2.2 E-A31AT}. A 2] 423
3] A} £ 27bE 647 ) ehRakc

HIV-1 RNA F%7IAHs EDTA 98149} Egket Hud 71
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ol 49 SAsH 02 folat Ao w WS

I O{50f| (HE H| w7t SHoHstH X|#, CDA*
3 Hio[2{A0| Qf
HIV Hl%} & ART 2| 83Q HIV 2+t 2 X85 o] HIV 7
Zholl NS5 vl wgt An} #Z40f LUCs W&
Wil SR alas H A
Hre '}OW U FZA4=0] 79 ART A= ] HIV 7+
215406 X 10%/LE HIZFE2.0£0.6 X 10°/L) L ART X 5%
7:.?%%(2 0£0.8x10%/L)] léﬁ FofstA HZetthP=0.003,
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o] v]al ETHP<0.0001, P=0.002). 7+A3t Woll A= ART 2| &
Aol Zrdtol AmZ<l FrA=tell vlal LUCs WlE-&o] -2
L=9kek(P=0.012).

ART A7 A 7F9L2] CD4' T A|Z4= ] = ZFdtof 13
oAl Worow ol 9] o Zlﬂ 7 1058 %31
oAt = AR 20 copies/mL oJ/FO 2 gﬂﬂ A& F
oAl whol2| A8 oke A& A Frtel vlal F-ofskAl
TH(Table 1).
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Table 1. Clinical characteristics and laboratory findings among HIV-
treated, -naive, and uninfected groups

Hlye;igén_ HIV-treated  HV-naive

nety ~N=108) (N=1g
Male:Female 91:12 93:12 140 0.404
Age (yr) 43115 4411136 384+£125 0315
Hb[g/dL] 151+ 1.1 147 £17 140+ 19" 0.071
Leukocyte count (x10°/L) 60+ 15 63+18 56+ 15 0.181
ANC (x10%) 33+1.2 36+14 35+15 0.251
ALC (x10°/L) 20+0.6 20+08 15+06* 0.01
LUCs (%) 1.6+0.5 19+0.7* 25+16" 0.005

Platelet count (x10°/L) ~ 239.0+445 22744721 2245+768  0.162
CD4* T cell count (/ul) 496.1+289.2 283.1+1818  0.006

HIV viral load 230+ 1421 77.6%+297.8 <0.0001
(x10° copies/mL)

(P<0.0001, P<0.0001). L&JL}, CD4 T27L7} CD4* T A|ZE4=7} 2

W2CD4 Tl Ttolli= SAISHAQL Zpol7t glolom S5+t
% CD4 T1xollA] CD4 T30 Hl8f) W HgF-S 2ot st
A $SkTHP=0.060).

Hpo|2] A 9] QR CD4™ T Al 32427} 500/l IFke. &2 W2 CD4
Tla @ CD4 T22o4] CD4* T Al3E4=7} 500/ul o4O & =0
CD4 T3o]| v]3l] 3-2]sk] 32k o1+ <0.0001, P=0.0001), CD4
Tl % CD4 T25 Zholl= 2Rk 2kl 7} It (P=0.154) (Table 2).

CD4" T Alszapo] w2 Zpol5 Yehd wdatsy, gzt Bl
LUCs W E-g-0] Yko CD4* T A|2242(<200/uDE 7H B E 2
kol Qlo] 783 H7] sl ot fz A= 22 A
A} 81312181 4,000/L, 1,500/pLE, LUCs BiE-8-2 n|7Falsto] A
95% LR 9] 2] A0l 2.4%F A-8-5to] NIFES Bo|wE +
A5t At RIZHE(389-61.19%)°] H]sl 50]%(82.8-96.6%)7F =%
om Al AR} TFAUCE] AFol= Tt

3. ART %2321 HIV ZEZ0iA HIV Hio[2{A

SoHSIX X|3et CDA™ T Mz

ARTZ| R 201 HIV Z-d3kto) A 28 Aol 712[111¢] HIV
RNA 200 copies/mLE Z}-8-51¢] HIV RNA 9Fo] wfe} HIV Tl
(HIV RNA =200 copies/mL)2} HIV T2w-(HIV RNA <200 copies/
mDO 2 BES v golshy A\RE vlwet Az ke
CD4* T AlZ45 744 ollA] §olsh7] viohel Wale} gy
22 HIV RNA o] w2 vz 7 bl } gigick Teiup sl
42 200 copies/mL ©]4+¢] HIV RNAS 7}2] HIV T1s2o]lA] §-2]
37 ko] LUCs -8 HIV TIZo| 4 2l %ol CD4
T A4 ek ofje} HIV RNA ] w2 |z 1 fol7t 44

ot w2

Table 2. Hematological parameters and HIV viral load among groups
according to the CD4* T cell count in HIV-treated patients

CD4* T cell count (/uL)

<200 200-499 >500  Pvalue
(N=18) (N=38) (N=49)

Ho (g/dL) 138+ 11" 150+16 149+18 0.004
Leukocyte count (x10°/L) 5.4+ 2.6 60+ 15" 70+ 14 0.0005
ANC (x10°/L) 34120 35+13 3712 0.139
ALC (x10°/L) 1.3£09" 1.7£05" 25+06  <0.0001
LUCs (%) 24+ 10 1.8+£07 1.8+05 0.003
Platelet count (x10°/L) 2224+ 119.7 2165+684 237.6+489 0.091
HIV viral load 939+3145° 140+507* 04+£28 <0.0001

(x10° copies/mL)

Data are presented as mean =+ SD.

*P value <0.05 compared to HIV uninfected group; 'P value <0.05 compared to
HIV in treatment group.

Abbreviations: ANC, absolute neutrophil count; ALC, absolute lymphocyte count;
LUGs, large unstained cells.

https://doi.org/10.3343/lm0.2017.7.1.7

Data are presented as mean =+ SD.

*P value <0.05 compared to group with CD4* T cells =500/uL; *P value <0.05
compared to group with CD4* T cells between 200/ul to 499/l

Abbreviations: ANC, absolute neutrophil count; ALC, absolute lymphocyte count;
LUGs, large unstained cells.
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Table 3. Hematological parameters and CD4* T cell count between
groups according to the HIV viral load in HIV-treated patients

Table 4. Correlation between hematological parameters and estab-
lished markers in 119 patients with HIV

HIV viral load (copies/mL)

P value
>200(N=17) <200 (N=88)

Hb (g/dL) 144417 148+ 17 0.253
Leukocyte count(x10%/L) 56+ 2.1 65+ 1.7 0.025
ANC (x10°/1) 30+ 14 37413 0.005
ALC (x10°/L) 17407 21408 0.086
LUCs (@) 24408 18407 0.001
Platelet count (x10°/L) 197.6+91.2 2282 +74.1 0.146
CD4" T cell count (/L) 236.6+ 154.2 542742835 00002

Data are presented as mean =+ SD.
Abbreviations: ANC, absolute neutrophil count; ALC, absolute lymphocyte count;
LUGs, large unstained cells.

Soirk BHACDA" T A4 T2 ulmE7k Aholt Qg 5%
T4 200 copies/mL ©]4+2] HIV RNAS: 7[R HIV T15-0)| 4]
HIV T25te]] H]3l] f-olskA Wkt

YL 2 CD4Y T A4+ 200 copies/mL ©]A4F2] HIV RNAES
7 HIV Tigtoll A HIV T2of] ]l F-oJ51A] Rekor dag
S 5 2 7F Rpol7} IQITH(Table 3).

o] A9] Fo] 200 copies/mL o]/l BAFE 7P ETHl| ¢lo]
uholel o] ool uh Aol S Lpehl T4 5574 W LUCs

W& T84S 2] Slof a4t 35 A AL

Z]9] B}3H] 2, LUCs WiE-8-0 A} 2312)9] AF3tA| & 2]-8-5}0]
NAE o} Eo| S BAS A} Wizt (17.7-471%)0]] H]a| Eo]=
(85.2-93.290)7} 4o Al IAAE AUCE] 2Fol= 3Tt

4. H BT XEO} HOUSHH X|HZH ARHY

AawolA 71E] Ay B = A#UCD

0] o} LUCs HE&-& gk ok x|3E7ke] A S

SARE U] CDF AR R R Ao} S5

oFo] AFTHALS LFERN O (r=0.448, r=0.642) LUCs ¥iE-87} =
\au

or olo] AR Hlch 9Kl vholel Ao FE el T4 )

Y iaeo) oFgl o] ]S LR O (r=-0.184, r=-0.199)
= do] glik(Table 4).
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%aﬂﬂ%ﬂ&m 24 Mz 244 glos] Bk 3
oaBtolA] 7t 9l ol -9} PRl Ao

3k Hpolez AL LUCSS] §--40] Shpslo] S
) uholel2 ZollA] LUCs7H 37ksHe 21 Hholel o] ot 3
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R P value
CD4* Tcell count  Hb 0.140 0.128
Leukocyte count 0.448 <0.0001
ANC 0.165 0.073
ALC 0.642 <0.0001
Platelet count 0.167 0.070
LUCs -0.287 0.002
HIV viral load Hb -0.119 0.167
Leukocyte count -0.184 0.045
ANC -0.093 0313
ALC -0.199 0.030
Platelet count 0.005 0.958
LUCs 0.115 0213

Abbreviations: ANC, absolute neutrophil count; ALC, absolute lymphocyte count;
LUGs, large unstained cells.
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