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Human Immunode�ciency Virus (HIV) belong to family of 

human retroviruses of lentivirus subfamily [1]. HIV infection 

is categorized by a progressive destruction of the body's 

system which successively become the explanation for 

number of infections, immunological and hematological 

complications [2].  An estimated 35.3 million people 

globally live with HIV. HIV is currently incurable due to the 

presence of HIV provirus integrated into the host DNA of 

long-lasting memory cells of the system bereft of active 

replication [3].  Drugs are available to suppress HIV but to 

not eradicate the virus. It makes the lifelong treatment 

necessary which may cause drug toxicities and viral 

resistance [4].  Some HIV infected patients will reach AIDS 

(Acquired Immunode�ciency syndrome). It is a scienti�c 

disorder during which severe impairment and progressive 

damage of both cellular and humoral immune reaction 

occur [5]. The explanation for spread of HIV infection in 
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Human Immunode�ciency Virus (HIV) belong to family of human retroviruses of lentivirus 

subfamily. This virus hits the patient's immune system by destroying important cells that �ght 

against disease and infection. Objective: To observe the biochemical parameters such as 

anemia, Complete blood count (CBC), Hb Level, Platelets count, Total Leucocytes count TLC 

among HIV patients Methods: Different parameters like Total Leucocytes count TLC, Hb level, 

platelets count and among male and female were observed. Study of different parameters in HIV 

patients from different areas of Punjab, Pakistan. Complete blood count (CBC), Hb Level, HIV, 

Platelets count, Total Leucocytes count TLC was done using kits and screening methods. RNA 

extraction and PCR was done for future analysis. Results: HIV-positive males develop anemia 

and about 9.3% patients are suffering from leukocytosis. Some HIV positive males (12%) 

developed thrombocytopenia while 8% had thrombocytosis Conclusions: It is estimated that 

WBC, Platelets and Hb is signi�cantly decreased, while WBC is increased in some cases and 

interestingly platelets were also increased in some cases
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several areas of world are different. Men who roll in the hay 

with men (MSM) and feminine sex workers (FSW) contribute 

signi�cantly to HIV transmission in most countries of the 

planet (Organization, 2016).  In China the epidemic of HIV is 

caused by the high prevalence among MSM. It involves 

improved, hands-on, and operative HIV prevention 

interventions [6]. About 1.5 million people live with HIV in 

Kenya. The most explanation for its men who having sex 

with men (MSM) and feminine sex workers (FSW) [7]. T cell 

play a key role in several diseases. T lymphocytes express a 

T-cell receptor (TCR) for the popularity of speci�c peptide 

[8].  The incidence of opportunistic infections also 

depends upon the extent of immune suppression (occurs 

when CD4 count is <1200/mm3) [9]. A complete blood 

count is that the most ordinarily performed laboratory test. 

Complete blood count (CBC) is performed in patients who 

are vulnerable to anemia, polycythemia, infection, 
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Anemia, Complete blood count (CBC), Hb Level, HIV 

(human immunode�ciency virus), Platelets count, 

Total Leucocytes count TLC.
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leukemia, or thrombophilia [10].  World health organization 

(WHO) de�ned anemia as level of hemoglobin (Hb) <12g/dL 

and <13g/dL in men [11].  Anemia is caused by the multiple 

factors so for classi�cation and diagnosis the underlying 

physiological mechanism and patient history must 

considered into account [12]. Anemia and leukopenia 

( d e c r e a s e  i n  t h e  n u m b e r  o f  l e u c o c y t e s )  [ 1 3 ] . 

Thrombocytopenia is another hematological abnormality 

associated with HIV infection [14]. Normal value of 

p l a te l e t s  r a n g e s  f r o m  1 5 0  to  4 5 0  1 0 9  / L .  [ 1 5 ] . 

Thrombocytopenia is de�ned as the platelets count below 

150 × 109 /L. Thrombocytopenia may be congenital or 

acquired. Thrombocytopenia is also cause due to serious 

underlying medical condition. [16]. Normally before the 

introduction of combined antiretroviral therapy (cART), the 

prevalence of thrombocytopenia associated HIV infections 

ranges from 5% to 30% [17]. A basic role of CD4 effector T 

cells is the production of cytokines. On the basis of 

cytokines, they express, CD4 T cells can be classi�ed into 

different subsets having distinct functions [18].  CD4 T cell 

lymphocyte count is the important parameter in the 

evaluation of immune function of HIV/AIDS patients. CD4 

count also guide us about disease prognosis, antiretroviral 

treatment eligibility and clinical management of treated 

patients [19]. The delay in the availability of CD4 test can 

result can delay in adequate patient assessment and 

providing the information about the stage of HIV infection. 

It can also lead to delay in initiating the ATV and prophylaxis 

in newly diagnosed patients [20]. The aim of our study is 

observe values like Anemia, Complete blood count (CBC), 

Hb Level, Platelets count, Total Leucocytes count TLC 

among all of the patients who were registered in PACP 

treatment centers that are located in Lahore, DG Khan, 

Faisalabad, Kotmomin, Multan, Rahim Yar Khan, Sargodha 

and Sheikhupura in Punjab, Pakistan. We have studied 

samples only who were living in Punjab, Pakistan. 

M E T H O D S 

The samples were stored at 4°C. Venous blood samples of 

v o l u m e  3 m l  t o  5 m l  w e r e  c o l l e c t e d  i n  E D T A 

(Ethylenediaminetetraacetic acid) anticoagulant vials with 

the help of 5ml disposable syringes in collection centers. 

They were then transported to Punjab AIDS Control 

Program laboratory located in Lahore [21]. Screening of 

samples were done on Uni-GoldTMHIV by Trinity Biotech 

screening kits (immunochromatographic rapid test for 

antibodies to HIV) [22]. Complete Blood Count (CBC) was 

performed to check the hematological pro�le of patients. It 

was performed on [23]. CD4 count was done on Alere [24]. 

Automated PCR was done in three steps, 1) extraction, 2) 

ampli�cation and 3) data analysis using Qiagen PCR kits. 

Extraction is done on QIAGEN manual extraction kit, 

QIAamp Kit was used for ampli�cation.
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The participants included, 74% males, 24% females and 2% 

transgender (TG). While the analysis of age range shows that the 

percentage of female in every age range is less than males, while 

TG are within the range of 25-34. Screening was done and only 

samples that were shown positive in rapid screening kit were 

included in the study. CBC results showed that 26.20% of all 

patients had leucopenia, and 9.305 patients had leukocytosis. 

15% patients had lymphocytopenia and 48% had lymphocytosis as 

shown in Figure 1. 13% patient have thrombocytopenia and 6% 

have thrombocytosis as shown in 0% of patients have anemia 

(Table 1, Figure 1). Among males 27% had leucopenia, 11% had 

leukocytosis  (Table 1, Figure 1). Among females 27% had 

leucopenia while 4% have leukocytosis (Figure 1). TG does not 

acquire leucopenia. Relation of CD4 count with Total Leucocyte 

C o u n t  ( T L C ) ,  .  1 2 %  of  H I V  p o s i t i ve  m a l e s  d eve l o p e d 

thrombocytopenia while 8% have thrombocytosis , 7.1.14% of 

( T a b l e  1 ,  F i g u r e  1 ) .  H I V  p o s i t i ve  fe m a l e s  d e ve l o p e d 

t h r o m b o c y t o p e n i a .  Tr a n s g e n d e r s  d i d  n o t  d e v e l o p 

thrombocytopenia or thrombocytosis. 3.39% of HIV positive 

males developed anemia. 74% of HIV positive males develop 

anemia shown in graph 8.2. 50% of TG develop mild anemia.CD4 

count estimations showed that 6% of patients had CD4 count <50, 

9% had CD4 count between 50-200,39% had 201-500, 46% and 

>500. PCR result showed that 37% of HIV patients had ND viral 

load, 11% had <1000, 10% had between 1001-1000, 12% had 

between 10001-10000, and 30% had >100000. Analysis of age 

ranges with PCR values shows that Patients having viral load 

>100000 are more among the 25-34 and 35-44 age groups. 

Percentage of Male is about 3 times more than the percentage of 

female. It makes the ratio of 1:3. Only 2% TG are present in our 

data.

R E S U L T S

Table 1: Patients having more than 1 hematological abnormalities

11% of patients had Anemia and leucopenia at the same 

time and 8.4% had thrombocytopenia and Anemia at the 

same time and 5.9% have thrombocytosis and Anemia at 

the same time and 3.3 % are suffering from both leucopenia 

and thrombocytopenia and 3.3 % had leukocytosis and 

thrombocytosis (Figure 1).
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In HIV patients CD4 count is considered as a marker of 

immune senescence. It predicts mortality rate in most of 

the HIV patients [25].  Patients who have cd4 count less 

than 100 cells/ml are strong predictor of mortality, while in 

the patients who have higher CD4 levels chances of survival 

is more [26,27].  Patients having CD4 count <200 cells per 

ul are suffering from AIDS [28]. From samples 11% of 

patients are children / under age 15, while among all the 

patients 74% are males, 24% are female and 2% are TG 

[29]. It suggests that circumcision is more likely for health 

reasons than just for religious practice [30]. Interestingly 

HIV prevalence and incidence is high among MSM and MSW 

than TG.  In a study conducted by Pasupathi et al. Hb and 

platelets count was decreased but WBC was signi�cantly 

increased [31]. Regarding Leucocyte count some patients 

like 9.3% (11) of patients are suffering from leukocytosis 

s h o w i n g  m o r e  a d h e r e n c e  o f  p a t i e n t s  t o  t h e i r 

chemoprophylactic therapy and ART. This percentage is 

much higher than the �ndings of Ako in 2018 [32].  While 6% 

of the patients had thrombocytosis and all of them had 

anemia showing its association with erythropoietin (EPO) 

(hormone secreted by kidney to stimulate production of 

blood cells) that shows the risk of lung diseases [33-36].

C O N C L U S I O N S

In current study, the biochemical parameters WBC, 

platelets, Hb decreased signi�cantly, however in some 

cases, WBC and platelet level was raised.

PBMJ VOL. 5, Issue. 3 March 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers

D I S C U S S I O N

Figure 1: Graph Analysis of TLC, Platelet count, and Hb 

Level among HIV Males and Females

Chandra SR, Advani S, Kumar R, Prasad C, Pai AR. 

Factors Determining the Clinical Spectrum, Course 

and Response to Treatment, and Complications in 

Seronegative Patients with Central Nervous System 

Tuberculosis. J Neurosci Rural Pract. 2017,8(2):241-

248. doi: 10.4103/jnrp.jnrp_466_16

akele r, olayanju a, bala nd, & irecj. haematological 

parameters in h uman i mmunode�ciency v irus 

positive individuals on different haart regimen. World 

Journal of Pharmaceutical Research, 2015,4.

R E F E R E N C E S

Saleh S, Vranckx L, G�sbers R, Christ F, Debyser Z. 

Insight into HIV-2 latency may disclose strategies for 

a cure for HIV-1 infection. J Virus Erad. 2017,3(1):7-14. 

Freed EO. HIV-1 assembly, release and maturation. 

N a t  R ev  M i c r o b i o l .  2 01 5 , 1 3 ( 8 ) : 4 8 4 - 9 6 .  d o i : 

10.1038/nrmicro3490.

Katemba C, Muzoora C, Muwanguzi E, Mwambi B, 

Atuhairwe C, et al.Hematological abnormalities in 

HIV-antiretroviral therapy naïve clients as seen at an 

immune suppression syndrome clinic at Mbarara 

Regional Referral Hospital, southwestern Uganda. J 

B l o o d  M e d .  2 0 1 8  , 9 : 1 0 5 - 1 1 0 .  d o i : 

10.2147/JBM.S157148.

Lou J, Cheng J, Li Y, et al. Comparison of different 

strategies for controlling HIV/AIDS spreading in MSM. 

I n fe c t  D i s  M o d e l .  2 0 1 8 ,  3 : 2 9 3 - 3 0 0 .   d o i : 

10.1016/j.idm.2018.10.002

Bershteyn A, Mutai KK, Akullian AN, Klein DJ, Jewell 

BL, Mwalili SM. The in�uence of mobility among high-

risk populations on HIV transmission in Western 

Kenya. Infect Dis Model. 2018,3:97-106. doi: 

10.1016/j.idm.2018.04.001

Golubovskaya V, Wu L. Different Subsets of T Cells, 

M e m o r y,  E f fe c t o r  F u n c t i o n s ,  a n d  C A R -T 

Immunotherapy. Cancers (Basel). 2016,8(3):36. doi: 

10.3390/cancers8030036. 

Lahoti S, Rao K, Umadevi HS, Mishra L. Correlation of 

mucocutaneous manifestations of HIV-infected 

patients in an ART center with CD4 counts. Indian J 

D e n t  R e s .  2 0 1 7 , 2 8 ( 5 ) : 5 4 9 - 5 5 4 .  d o i : 

10.4103/�dr.�DR_352_16. 

Ripperger T, Bielack SS, Borkhardt A, Brecht I B, 

Burkhardt B, et al. Childhood cancer predisposition 

syndromes—a concise review and recommendations 

by the Cancer Predisposition Working Group of the 

Society for Pediatric Oncology and Hematology. 

American journal of medical genetics Part A, 

2017,173, 1017-1037. doi.org/10.1002/ajmg.a.38142

Clevenger B, & Richards T. Pre-operative anaemia. 

A n a e s t h e s i a ,  2 0 1 5 , 7 0 ,  2 0 - e 8 . 

doi.org/10.1111/anae.12918

Cappellini M D, & Motta I. Anemia in clinical 

practice—de�nition and classi�cation: does 

hemoglobin change with aging?  Seminars in 

h e m a t o l o g y ,  2 0 1 5 .  E l s e v i e r ,  2 6 1 - 2 6 9 . 

doi.org/10.1053/j.seminhematol.2015.07.006

Rodriguezguez-Torres M, Gaggar A, Shen G, Kirby B, 

Svarovskaia E, et al. Sofosbuvir for chronic hepatitis 

C virus infection genotype 1–4 in patients coinfected 

with HIV. JAIDS Journal of Acquired Immune 

D e � c i e n c y  S y n d r o m e s ,  2 0 1 5 , 6 8 ,  5 4 3 -

549.doi.org/10.1097/QAI.0000000000000516

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

DOI: https://doi.org/10.54393/pbmj.v5i3.352
 Zaheer M et al.,

CD4 count and Gender based hematological pro�le of HIV patients

117



PBMJ VOL. 5, Issue. 3 March 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers

Marchionatti  A.  & Parisi  M M.   Anemia and 

thrombocytopenia in people living with HIV/AIDS: a 

n a r r a t i v e  l i t e r a t u r e  r e v i e w.  I n t e r n a t i o n a l 

Health.2020.doi.org/10.1093/inthealth/ihaa036

Lee EJ, Dykas DJ, Leavitt AD, Camire RM, Ebberink E, 

et al.  Whole-exome sequencing in evaluation of 

patients with venous thromboembolism. Blood 

a d v a n c e s , 2 0 1 7 ,  1 ,  1 2 2 4 - 1 2 3 7 . 

doi.org/10.1182/bloodadvances.2017005249

Park B, Kumar M, Nagalla S, De Simone N, Aster R, et 

al. Intravenous immunoglobulin as an adjunct therapy 

in persisting heparin-induced thrombocytopenia. 

Transfusion and Apheresis Science, 2018,57, 561-565. 

doi.org/10.1016/j.transci.2018.06.007

Hekimoğlu C H, Kaptan F, Vardar I, Ural S, Türker N, et 

a l .  P r e v a l e n c e  a n d  a s s o c i a t e d  f a c t o r s  o f 

thrombocytopenia among human immunode�ciency 

virus-infected patients at a tertiary care hospital in 

Izmir, Turkey. Turkish Journal of Medical Sciences, 

2017,47, 69-75. doi.org/10.3906/sag-1510-140

Waickman AT, Ligons D L, Hwang S, Park JY, 

Lazarevic V, et al. CD4 effector T cell differentiation is 

controlled by IL-15 that is expressed and presented in 

t r a n s .  C y t o k i n e , 2 0 1 7 ,  9 9 ,  2 6 6 - 2 7 4 . 

doi.org/10.1016/j.cyto.2017.08.004

Myers DR, Lau T, Markegard E, Lim HW, Kasler H, et al. 

Tonic LAT-HDAC7 signals sustain Nur77 and Irf4 

expression to  tune naive CD4 T cel ls.  Cel l 

r e p o r t s , 2 0 1 7 ,  1 9 ,  1 5 5 8 - 1 5 7 1 . 

doi.org/10.1016/j.celrep.2017.04.076

Organization WH. Consolidated guidelines on HIV 

prevention, diagnosis, treatment and care for key 

populations.2016.

21. Bhuvandas D, & Gundimeda H.  Welfare impacts of 

transport fuel price changes on Indian households: 

An application of LA-AIDS model. Energy Policy, 

2020,144, 111583. doi.org/10.1016/j.enpol.2020.111583

Kwenti TE. Malaria and HIV coinfection in sub-

Saharan Africa: prevalence, impact, and treatment 

strategies. Research and reports in tropical 

medicine, 2018,9, 123. doi.org/10.2147/RRTM.S154501

H ø j e n  J F,  R a s m u s s e n  A ,  A n d e r s e n  K  L D , 

Winckelmann AA, et al. Interleukin-37 expression is 

increased in chronic HIV-1-infected individuals and is 

associated with in�ammation and the size of the total 

viral reservoir. Molecular Medicine, 21, 337-345.2015. 

doi.org/10.2119/molmed.2015.00031

Spanier JA, Nashold FE, Mayne CG, Nelson CD & 

Hayes C E.  Vitamin D and estrogen synergy in Vdr-

expressing CD4+ T cells is essential to induce Helios+ 

Fo x P 3 +  T  c e l l s  a n d  p r e v e n t  a u t o i m m u n e 

demyelinating disease. Journal of neuroimmunology, 

2 0 1 5 , 2 8 6 ,  4 8 - 5 8 . 

doi.org/10.1016/j.jneuroim.2015.06.015

Fuster F, Vargas JI, Jensen D, Sarmiento V, Acuña P, 

et al.  CD4/CD8 ratio as a predictor of the response to 

HBV vaccination in HIV-positive patients: A 

prospective cohort study. Vaccine, 2016,34, 1889-

1895. doi.org/10.1016/j.vaccine.2016.02.055

Masupe T, El-halabi S, Auld A, Chebani T, Mlaudzi N, et 

al.  Trends and determinants of survival for over 200 

000 patients on antiretroviral treatment in the 

Botswana National Program: 2002–2013.2016.

Ford N, Meintjes G, Pozniak A, Bygrave H, Hill A, et al. 

The future role of CD4 cell count for monitoring 

antiretroviral therapy. The Lancet Infectious 

Diseases, 2015,15, 241-247. doi.org/10.1016/S1473-

3099(14)70896-5

Dagnew AF, IlhanO, LeeWS, Woszczyk D, et al. 

Immunogenicity and safety of the adjuvanted 

recombinant  zoster  vaccine in  adults  with 

h a e m a t o l o g i c a l  m a l i g n a n c i e s :  a  p h a s e  3 , 

randomised, clinical trial and post-hoc e�cacy 

analysis. The Lancet Infectious Diseases, 2019,19, 

988-1000

Logie CH, Newman PA, WeaverJ, Roungkraphon S & 

Tepjan S.HIV-related stigma and HIV prevention 

uptake among young men who have sex with men and 

transgender women in Thailand. AIDS patient care 

a n d  S T D s ,  2 0 1 6 , 3 0 ,  9 2 - 1 0 0 . 

doi.org/10.1089/apc.2015.0197

P l o t z k e r  R ,  S e e k a e w  P ,  J a n t a r a p a k d e  J , 

Pengnonyang S, Trachunthong D, et al.  Importance 

of risk perception: predictors of PrEP acceptance 

among Thai MSM and TG women at a community-

based health service. JAIDS Journal of Acquired 

Immune De�ciency Syndromes, 2017,76, 473-

481.doi.org/10.1097/QAI.0000000000001536

Shava E, Moyo S, Zash R, Diseko M, Dintwa EN, et al. 

Brief Report: High Rates of Adverse Birth Outcomes 

in HIV and Syphilis Coinfected Women in Botswana. 

JAIDS Journal of Acquired Immune De�ciency 

S y n d r o m e s ,  2 0 1 9 , 8 1 ,  e 1 3 5 - e 1 4 0 . 

doi.org/10.1097/QAI.0000000000002082

Tsuchiya N, Hosono A, Yoshikawa T, Shoda K, Nosaka 

K, et al. Phase I study of glypican-3-derived peptide 

vaccine therapy for patients with refractory pediatric 

solid tumors. Oncoimmunology,2018, 7, e1377872. 

doi.org/10.1080/2162402X.2017.1377872

Murphy AJ, Barbaro JM, Martinez Aguado P, Chilunda 

V, Jaureguiberry-Bravo, et al. The Effects of Opioids 

o n  H I V  N e u r o p a t h o g e n e s i s .  F r o n t i e r s  i n 

i m m u n o l o g y , 2 0 1 9 ,  1 0 ,  2 4 4 5 . 

doi.org/10.3389/�mmu.2019.02445

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[22]

[23]

[24]

[21]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

DOI: https://doi.org/10.54393/pbmj.v5i3.352
 Zaheer M et al.,

CD4 count and Gender based hematological pro�le of HIV patients

118



PBMJ VOL. 5, Issue. 3 March 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers

Kumar P, Sareen N, Agrawal S, Kathuria N, Yadav S, et 

al.Screening maternal acute malnutrition using adult 

mid-upper arm circumference in resource-poor 

settings. Indian journal of community medicine: 

o�cial publication of Indian Association of 

Preventive & Social Medicine, 2018,43, 132.

Kalateh Sadati A, Taheri V, Joulaei H & Hemmati S. 

Experience of stigma by women infected with HIV by 

their husbands: A qualitative study. International 

Journal of High-Risk Behaviors and Addiction, 2019,8. 

doi.org/10.5812/�hrba.69185

Gheibi Z, Shayan Z, Joulaei H, Fararouei M, Beheshti 

S, et al. Determinants of AIDS and non-AIDS related 

mortality among people living with HIV in Shiraz, 

southern Iran: a 20-year retrospective follow-up 

study. BMC Infectious Diseases, 2019,19, 1-11. 

doi.org/10.1186/s12879-019-4676-x

[34]

[35]

[36]

DOI: https://doi.org/10.54393/pbmj.v5i3.352
 Zaheer M et al.,

CD4 count and Gender based hematological pro�le of HIV patients

119


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

