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Abstract

Background: Lymphocytes form part of blood cells involve in the fight against infection in the immune system. These
cells are mostly implicated in the pathogenesis of HIV/AIDS.

Objective: This study sought to determine the lymphocyte differentials in seropositive HIV patients on HAART and
HAART naive.

Materials and Methods: This was a hospital-based, case control study conducted among 150 participants. HIV patients’
on HAART (n=50) and HAART naive HIV (n=50) patients and the control group (n=50) was HIV Seronegative individu-
als. Venous blood was drawn from each of the participant into K3 EDTA tubes. Becton Dickinson (BD) FACS Count
system (Becton, Dickinson and Company, California, USA) was used to determine the lymphocyte differentials (CD3, CD4
and CD8).

Results: The study obsetved an average CD3 of 1867 £ 99.72 cells/mm?, 1639 + 96.56 cells/mm° and 1755 + 139.3 cells/
mm’ in the control, on HAART and HAART naive groups tespectively, CD4 of 1084 £ 55.40 cells/mm’, 498.5 + 43.85
cells/mm?, and 506.7 + 60.58 cells/mm?’ in the control, on HAART and HAART naive groups respectively and CD8 of
662.0 £ 45.84 cells/mm?®, 1091 £ 74.81 cells/mm? and 1210 * 125.3 cells/mm? in the control, on HAART and HAART
naive groups respectively.

Conclusion: The pathogenic effect of HIV virus resulted in significantly low mean levels of CD4, CD8, CD4/CD3 and
CD4/CDS8 tatio among on HAART and HAART naive patients compated to control group.
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Abbreviations: HAART: Highly Active Antiretroviral Therapy; BD: Becton Dickinson; CD: Cluster of Differentiation;
KATH: Komfo Anokye Teaching Hospital; SPSS: Statistical Package for Social Scientist.

Introduction

Lymphocytes form part of the blood cells involve in the fight
against infection in the immune system. They function in the
adaptive immunity where the B-lymphocyte functions under the
humoral immunity and the T-lymphocyte functions under the
cell-mediated immunity which is involve in the defence against
intracellular microbes. The latter is further classified as CD4+ and
CD8+ with the CD standing for Cluster of Differentiation. These
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are the cells which are mostly implicated in the pathogenesis
of HIV/AIDS. Howevet, diverse effect is obsetved following
their activation. The presence of HIV in the host cell induces
response which culminates into immune activation. Immune
activation though important for host in wading effective immune
response against HIV, its repeated occurrence creates an oxides
environment for the virus to replicate [1]. Active molecular and
cellular processes are among the several events that characterize
immune activation in HIV patient.

Citation: Wiredu OK, Edzeamey FJ, Dompreh A, Awuah M, Ako AK, Sampong BB, et al., Lymphocyte Subset (CD3, CD4 and CD8 Cells) and their Ratios in HIV patients on Highly
Active Antiretroviral Therapy (HAART) and HAART Naive Patients. Inz ] Microbiol Adp Immunol. 2018;6(2):92-95. doi: http://dx.doi.org/10.19070/2329-9967-1800018

Copyright: Edzeamey FJ© 2018. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use, distribution

and reproduction in any medium, provided the original author and source are credited.

Wiredu OK, Edzeamey FJ, Dompreh A, Awuah M, Ako AK, Sampong BB, et al., Lymphocyte Subset (CD3, CD4 and CD8 Cells) and their Ratios in HIV patients on Highly Active
Antiretroviral Therapy (HAART) and HAART Naive Patients. Inz | Microbiol Ady Immunol. 2018;06(2):92-95. 92



http://dx.doi.org/10.19070/2329-9967-1800018


OPEN ACCESS

During the early stage of HIV infection a lot of people initiate an
effective immune response but it becomes ineffective over time.
CD4 and CD8 T cells form the pillar of cellular response while
humoral response involves the antibody production and its related
activities [2]. CD8 T cells exercise its cytotoxic effect on the virus
as well as secrete some chemokines during the primaty stage of
HIV infection. Some HIV patient are able to maintain high level
of CD8+ specific T cell which control viral replication but it
falls after infection in most patients. CD8 T' cells can therefore
be used to ascertain pathogenesis in HIV infected petrsons.
Clinical studies conducted by Golgi and colleagues concluded
that excessive immune activation leads to immune dysfunction in
chronic HIV patients. The findings showed that CD38 a maker of
CDS8 T cell and HLA-DR expression negatively correlate better
with the worse condition of HIV infected persons than viral load
[3-5]. So as CD4+ T-cell numbers dectease in HIV condition,
HLA-DR+ and CD38+ CD8+ T lymphocytes rather appreciate
in numbers [5]. Further studies has also established that viral load
cannot separately determine the rate of progression to AIDS, and
that immune activation better reflects vatiations in CD4+ T-cell
stronger and independent of viral load [6-9].

The survival rate of HIV patient is closely related to the levels
of activated CD8+ T cells than CD4+ T cells or viral load [5]
and high viremia in some HIV patient is not an indication of
HIV pathogenesis [10, 11]. Immune activation is highly related
to high incidence of diseases and death in successfully HAART-
treated patients with undetectable viremia [12]. Certain stage of
infection records complete absence CD4+ T cells both in the
lymphoid and circulation sites. At this stage the infected HIV
individual starts experiencing AIDS condition [13]. AIDS ushers
the gradual breakdown of the immune status as a result of the
reduced level of CD4 T cell and high levels of inflammatory
cytokines which suppresses other immune cells from replenishing
lost ones. Contrarily to CD4+ T cell, CD8+ T-cell rather increase
in their numbers due to the expansion of memory CD8+ T cells
usually HIV-reactive cells during the eatly stage of HIV infection.
Expansion of CD8+ T cell may reduce at the later stage of HIV
infection. Although naive CD8+ T cell may decrease during the
beginning of HIV infection, absolute count of CD8 T cells only
declines when HIV disease progresses. This therefore makes it
expedient to get credible CD4 count results in order to estimate
immunity build up and propetly manage the health of persons
infected with HIV [14]. It is important that clinicians request
for CD4 count to be done for HIV infected patients every 3-6
months, so that those with low levels of CD4 count are placed on
antiretroviral therapy. Presentation of low absolute CD4 counts
and the perturbed high level of cytokines indicates break down of
the immune system of HIV patient.

Materials and Methods

This was a hospital-based, case control study conducted from
June to November 2014 in the Komfo Anokye Teaching Hospital
(KATH), Kumasi, Ghana. 150 participants in all were recruited
for this study. Hundred participants were recruited from the HIV
clinic at KATH out of which 50 were on ART and the other
50 participants were treatment naive. The 50 control group was
selected from client visiting the blood bank unit of KATH to
make voluntary donation. Whilst HIV patients between 18-45
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years, newly diagnosis patient for at most six months for HAART
naive, HIV patient on HAART for at most one year and HIV
patients without Immunocompromised infection (example
Tubetculosis, HCV, HBV) were included in the study, Patients
with Haemoglobin levels less than 8g/dl and those having any
Immunocompromised infection (example Tuberculosis, HCV,
HBYV) were excluded from the study. Also, the exclusion criteria
for the control group were the same as those of the patients aside
being negative for HIV.

Ethical Consideration

The study protocol was sent for review and approval from the
Committee on Human Research, Publications and Ethics, School
of Medical Sciences, Kwame Nkrumah University of Science and
Technology and Komfo Anokye Teaching Hospital, in Kumasi.
Permission was sought from the Head of Diagnostic Directorate
to undertake the study at the serology unit of the Komfo Anokye
Teaching Hospital.

Sample Collection and Determination of Lymphocyte
Differentials

3 ml of venous blood was drawn from each of the participant by
venepuncture into K3 EDTA vacutainer tube. The immunological
markers that were determined were absolute cell counts of CD4,
CD8 and CD3 T lymphocytes in unlysed whole blood. The CD4,
CD8 and CD3 T lymphocytes counts were determined using the
Becton Dickinson (BD) FACS Count system (Becton, Dickinson
and Company, California, USA). The CD4 count reagent was
inverted up and down for 10 sec in order to suspend the bead
and then uncorked with the coring station. After which 50ul of
the sample (whole blood) was added to the corresponding tube.
The mixture was vortexed and incubated at room temperature
in the datk for 60-120 minutes. 50ul of the fixative solution was
added, caped and incubated for 15 mins. It was then immediately
analyzed on the FACS count instrument after vortexing upside
down for 5 sec. The in-built software then analyze and quantifies
the CD4+ lymphocyte, CD8+ lymphocytes, CD4+/ CD8+ ratio
and the absolute CD3 count of each sample.

Statistical Analysis

The data was analysed using the Statistical Package for Social
Scientist (SPSS) Statistical Software (version 17.0, SPSS Inc.,
Chicago, IL, USA). For all statistical comparisons, the level of
significance was set at p<0.05.

Results
Demographic Characteristics of Study Population

The mean age of the HIV patients (38.57 £ 1.13 for those on
treatment and 37.25 £ 1.19 for treatment naive) were significantly
higher (P<0.0001) respectively than that of the controls (22.35
+ 1.03). The female participants (42 for those on treatment and
36 for the treatment naive) far outnumber the male participants
(8 for on-treatment and 14 for treatment naive). However for the
controls the number of males (37) was almost three times the
number of females (13).
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Lymphocyte Subset Analysis for Study Population

Mean levels of CD8, CD4, and the ratio of CD4/CD8 wete
significantly lower among treatment and treatment naive HIV
infected participants compared to control (p<<0.0001). Moreover,
the ratio of CD4/CD3 was significantly lower among treatment
and treatment naive HIV infected participants compared to
control (p<<0.0001) (Table 2) but difference between treatment
and treatment naive was not significant.

Discussion

The study observed a significant decrease of CD4 T cell in
seropositive HIV studied group compared to seronegative group
(Table 1.0). Generally CD4 count in HIV patient have been
observed to decline as the disease progresses |1, 2| and is a vascular
risk factor among HIV-infected individuals [15]. The increased
rates of apoptosis within blood lymphocyte subsets in HIV
positive individuals [16] could contribute to lower lymphocyte
levels. Secondly, the interactions between the virus g120 and the
CD4 T cell of the host cell induce by IFN can result apoptosis
of the host cell due to the deleterious effect of the virus activity
on the CD4+ T cell [17]. Thirdly the thymosupressive effect of
pro-inflammatory cytokines (IL-6) [18] can affect the thymus
output. This leads to fibrosis of the lymphatic tissue damaging
the architecture and preventing normal T cell homeostasis |18,
19]. Due to this thete is a reduction in the number of new cell that
is churns out by the thymus in seropositive HIV patient [13]. The
ability of HIV infected patient in replacing lost T cells becomes
compromised. As the naive T cell pool are not been replenished,
with time there will not be any T cell to supplant the old CD8
and CD4 T cell when they die out. At such situation attack by
new strain of the virus receive less resistance from the CD8 T
cells resulting in the reduction in the numbers of the CD4 T cells.
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There was no significant difference between the CD4+ T cell of
the On-treatment and treatment naive group probably because,
effective HAART regimes results in similar decay of plasma HIV-
RNA [20].

There was a significant high level of CD8+ T cell in seropositive
HIV compared to control group (Table 1.0). In HIV infected
individuals CD8+subset in the blood from site such as the lung
are unable to migrate into high endothelia venule-containing
lymphoid tissue due to insufficient expression L-selectin homing
receptor(s) or an inability to transduce G-protein-associated
signals leading to its accumulation in the peripheral blood. CD8+
T cell are also known to expand more extensively than CD4+ T
cells during immune response. This might have accounted for the
overall increase in CD8+ T cell in HIV infected individual. As
the blood CD4+ T cells declines, CD8+ T cell levels are either
maintained or increased, this will therefore result in CD4/CD8
ratio decreasing in order to maintain homeostatic mechanisms.
This trend was consistent with this study results (Table 1) which
indicates a significant dectease of CD4/CDS8 ratios of the
seropositive HIV group compared to the control group. However,
the ratio of CD4/CD3 was significantly lower among treatment
and treatment naive HIV infected participants compared to
control. The low level of CD4/CD3 exhibit a steady progression
of the HIV infection |5, 7] and is used to monitor some forms
of immunodeficiency [4]. The association between low CD4+
T-cell count may possibly be explained by chronic inflammation
in immunosuppressed HIV-infected individuals [21]. Meanwhile
there was a significant positive correlation between CD8 T cell
and CD3 T cells and between the ratio of CD4/CD8 and the
ratio of CD4/CD3. A significant and negative correlation of
CDS8 T cell was observed with the ratio of CD4/CD8 and CD4/
CD3 in all the studied participants.

Table 1. Socio-demographic Characteristics of study Participants.

HIV Patients
Control (n=50) | On HAART (n=50) | HAART Naive (n=50) | P-value
Age (years) 22.35+1.03 38.57 + 1131t 37.25 £ 11911t < 0.0001
Gender n (%)
Male 37 (74.0%) 8 (16.0%) 14 (28.0%)
Female 13 (26.0%) 42 (84.0%) 36 (72.0%)
Table 2. Levels of Lymphocyte Subset in Studied Group.
HIV Patients
Control On HAART HAART Naive | P-value
(n=50) (n=50) (n=50)
CD3 (cells/mm?) | 1867 + 99.72 1639 *+ 96.56 1755 + 139.3 0.3674
CD8 (cells/mm?) | 662.0 + 45.84 | 1091 + 74.81 4+ | 1210 £ 1253 1 | < 0.0001
CD4 (cells/mm?) | 1084 + 55.40 | 498.5 + 43.85 1+ | 506.7 £ 60.58 +1 | < 0.0001
CD4/CD3 0.59 £ 0.01 0.30 £ 0.02 1+ 0.28 £ 0.03 Ht | <0.0001
CD4/CD8 1.73 £ 0.06 0.53 £ 0.06 11+ 0.55 + 0.08 T+ | < 0.0001

Values atre presented as mean £ SD. T p < 0.05; 11 p < 0.001; 1 p < 0.0001 HIV patients (On-treatment and treatment naive groups)
compared to control.
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Conclusion

From this present study, it was evident that HIV infection is
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