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ABSTRACT

Background and Objective: CD4+ cell counts and viral loads are the parameters which are used to
monitor the health status in individuals infected with Human Immunodeficiency Virus (HIV). Viral load
affects CD4+ counts, as high levels of virus in blood causes reduction in CD4+ counts leading to
symptomatic disease in future. This study was aimed to determine the relationship between CD4+ cell
count and viral load in HIV patients.

Methods: One hundred six (106) HIV positive patients presenting at the Pathology laboratory of Allama
Igbal Medical College, Lahore, Pakistan were enrolled for the study. CD4+ counts and viral loads were
measured. Association between two parameters was calculated by applying statistical tests. A P value of
less than or equal to 0.05 was considered as statistically significant.

Results: Of the total 106 patients, there were 83 (78.3%) male 17 (16%) female patients and 6 (5.7%)
transgenders. Majority of the study population 50/106 (47.2%) had CD4+ lymphocyte count > 500/ul,
38/ 106 (35.8%) cases had CD4+ lymphocyte count in the range of 200 — 499/ul, while CD4+ lymphocyte
count < 200/pl was seen in 18/106 (17%) cases. Reciprocal relationship was observed between CD4+
count and viral loads. Statistically significant difference was observed (P = 0.012).

Conclusion: CD4+ cell count and viral load are utilized as predictors of progression and severity of HIV

infection.

KEYWORDS: Human Immunodeficiency Virus, CD4+ cell count, Viral load.

INTRODUCTION

The human immunodeficiency virus (HIV) is one of
the family of retrovirus that infects, destroys and
paralyzes the immune system of human body. As the
infection advances the immune system is unable to
resist the infections. It can take years to develop full
blown disease called Acquired Immune-deficiency
Syndrome (AIDS).!

HIV causes the destruction of CD4+ helper T
lymphocytes both in peripheral blood and lymphoid
tiss-ues.2 Estimation of CD4+ count is an essential
parameter for staging and monitoring the disease
progress-ion.3 CD4+ count assesses the severity of
immune dysfunction. CD4+ T lymphocyte count is the
number of CD4+ T cell per micro-liter of blood. It
assesses the risk of opportunistic infections, prognosis
and guides the physician when to start the
antiretroviral drugs.4

After seroconversion, plasma HIV-RNA is a
stronger predictor of immune destruction and disease
progression. This measure is independent of CD4+
counts.s

Viral load shows the number of copies of HIV RNA
per milliliter of plasma. HIV lives within cells. HIV
plasma levels reflect the burden of infection and viral
replication magnitude. It is used to assess the risk of

disease progression, provide guidance for initiation of
treatment and monitoring response to antiretroviral
therapy (ART).6 Detection limits of the viral load
assays are 50 — 750,000 copies/ml.7

HIV/AIDS pandemic is a major public health
problem and recently emerged as an epidemic in
Pakistan. It is not only a medical problem but social
stigma as well. The basic data about HIV/AIDS is still
not available. This issue needs special consideration
with reference to diagnosis, treatment and monitoring
of the disease.

This study determines the CD4+ count & viral
loads in HIV/AIDS cases.

METHODS

It was a cross sectional study carried out at the
Department of Pathology, Allama Igbal Medical
College, Lahore, Pakistan after approval from Ethical
Committee of the institute. A total of 106 diagnosed
subjects of HIV infection with all genders and age
range of 18-65 years were enrolled through non-
probability/purposive sampling in the current study.

HIV positive subjects diagnosed for first time by
ELISA and confirmed by Western Blot were referred
from Punjab AIDS Control Programme, Lahore.
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HIV Positive subjects with documented
evidence of any other immunological dis-

Table-1: Demographic features of HIV/AIDS subjects.

order that lower CD4+counts and /or patients  Feature Groups Frequency Percent
already on antiretroviral therapy (ART) were <30 58 54.7
excluded from the study. Age (Years) 30-39 32 30.2
40-49 10 9.4
Immunological categorization of cases > 50 6 5.7
was done as per Centre for Disease Control Marital Status Married 65 61.3
(CDCQ) classification system. Single 41 38.7
e  CD4++ T lymphocyte count >500/pl. Mean age = 31.4 SD=8.55 Minimum=18 Maximum= 65
e  CD4++ T lymphocyte count 200 — 499/pl.
e CD4++ T lymphocyte count <200/pl.
Five ml of venous blood samples were 6, 6%
taken from every patient in EDTA vacutainer
tubes between 09:00 am and 12:00 am and @ Male
analyzed within 06 hours. CD4+ lymphocyte
count was evaluated on BD FACS Calibur, “an B Female

automated four color” flow cytometer which
performs both cell sorting and analysis. The
counts were determined by a monoclonal anti-
body cocktail comprising of CD3+ Per Cp,
CD4+ FITC and CD8+ PE in a Tru Count tube.

O Trans-Gender

83, 78%

Plasma viral loads were detected
and quantified by fluorescence real

Fig. 1: Gender Distribution of Subjects.

Table-2: Distribution of CD4+ count and Viral Load in HIV/AIDS Cases

time PCR using Rotor Gen Q series (n = 106).
with Qiagen Kkits.
Parameter Mean SD Minimum Maximum
CD4+ Count Per ul 481 299 10.0 1528
STATISTICAL ANALYSIS Viral Load (Copies/ml) 3799157 24553168 o 252149310
Data was analysed in software SPSS
23. Frequencies, percentages, mean  Table-3: Distribution of CD4+ counts (Immune Suppression) according
and SD (standard deviation) were to CDC Classification.
calculated. Cross tabulations were
carried out. Comparison of CD4+ CD4+ count (Immune Suppression) Frequency Percent
counts with another variable was < 200/ul 18 17.0
done. ANOVA test was applied to  500-499/u 38 35.8
compare the means. P value (< 500/pl 50 47.2
0.05) was labelled as significant. Total 106 100.0

RESULTS
One hundred & six cases with HIV/
AIDS were enrolled in this study, fulfilling inclusion
and exclusion criteria. Mean age of subjects included
in the study was 31.4 + 8.5 with the range of 18 and 65
years. Frequency and percentages of different age
groups and marital status is given in Table-1. Out of
106 subjects, there were 83 (78.3%) males, 17 (16%)
female patients and 6 (5.7%) trans-gender (Fig. 1).
Mean CD4+ count and viral load were 481 + 299
and 3799157 + 24553168, respectively. The overall
minimum and the maximum CD4+ T cell counts were
10 t01528 cells/pl (Table-2).
The patients were grouped based on Centre for Disease

Control (CDC) classification as given in Table-3.

This study compared viral load with various
groups of CD4+ T cell levels. A significant difference
was found between the categories as determined by
one-way ANOVA (P=0.012). A reciprocal relationship
was observed between viral load and CD4+T cell
count. (Table-4 and Fig. 2).

The mean + SD viral loads were 19286695 +
58395959, 775945 + 1556121 and 521285 + 868041 for
the CD4+ <200, CD4+ 200-499, and CD4+ > 500
groups, respectively (P=0.012), (Table-4). This upward
trend of viral load with lower CD4+ counts was
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statistically significant.

Table-4: Comparison CD4+ T cell Counts with Viral Loads in HIV.

CD4++ < 200/ul

Parameter (n =18)

CD4++ 200-499/ul

CD4++ = 500/ul

(n =50) P-value

(n=38)

Viral Load (copies/ml)

(mean + SD) 19286695 + 58395959

775945 + 1556121

521285 + 868041 0.012
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Fig. 2: Relationship between CD4+ + T cell counts and
viral load.
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VIRAL LOAD

Fig. 3: Box plot shows comparison of CD4+ count with
viral load. Median of CD4+ count decreasing with
increasing viral load and vice versa (reciprocal
relation-ship).

The mean viral load copies/ml for different CD4+
count groups are plotted in the graph. Inverse relation-
ship was observed; with increasing CD4+ counts, viral
load was found to be decreasing (Fig. 2).

DISCUSSION

It is important for all people with HIV to take regular
blood tests. The two most important blood tests are
CD4+ counts and viral loads and viral load.

We reported CD4+ counts and viral loads in newly

diagnosed HIV patients from Punjab AIDS Control
Program after observing their demographic features.
It was observed in this study that among different age
groups, maximum number of patients (54.7%) were
below 30 years of age. Siddeswari and colleagues also
calculated the frequency of 54% which fall in the age
group between 20 — 40 years.8

Present study includes 83.7% males, 17.16% fem-
ales and 6.6% transgender. Siddeswari also showed
more percentage of males but frequency of females
was also around 41%.8

Usually for people don’t have HIV infection at
CD4+ count between 500 and 1200/ul, HIV treatment
isn’t usually recommended at CD4+ count above
350/ul, HIV treatment is recommended at CD4+ count
below 350/ul and below 200 there is a higher risk of
illnesses and infections, so HIV treatment is
recommended.9 Therefore, two important parameters
i.e., viral load and CD4+T cell count are used for
initiation, monitoring of therapy and to assess the
progression of HIV infect-ion.1°

Although viral load predicts the rate of decrease in
CD4++ lymphocyte count leading to AIDS and death,
but the prognosis of HIV-infected persons is more
accurately predicted by the measurement of plasma
HIV-1 RNA and CD4+ lymphocytes, both.1o

Mean of viral load was increased with lowering
CD4+ counts and shows significant difference
(P=0.012), that indicates progression of the disease
also depend upon increasing viral loads. In a study
conducted in Nepal in 2016, various categories of
CD4+ T cell levels and viral load were compared. A
significant association was found between viral load
and CDg4+ T cell count (P=0.028) with reciprocal
relationship between them.! The findings in this study
are consistent with the current study. Another study in
accordance with the present study was conducted in
India showing viral load inversely proportional to
CDg4+ cell count.12

Another study reveals that the increasing median
viral load of males declines CD4+ count while
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increasing the rate of disease progression and relative
infectivity.3

A study conducted in South Africa in 2013 showed
that most of the newly diagnosed patients of HIV
showed low CD4+ count and higher viral load. It was
suggested that consideration should be given to
replacing CD4+ count with viral load for ART
initiation.4

CONCLUSION

It was concluded that there was an inverse
relationship between CD4+ T cell count and viral load.
With increasing viral load CDg4+ T cell count
decreases. So viral load can be utilized as a screening
tools to moni-tor HIV infection progression and
severity.

LIMITATIONS OF STUDY

Limitations to this study are social desirability bias
that could may have resulted in misclassification of
participants as first-time testers and being ART-naive.
Moreover, as the study is cross-sectional, it does not
reflect the dynamic nature of CD4+ counts and viral
load over the period of time.

ACKNOWLEDGEMENT

The authors are thankful to the administration and
technical staff of Pathology Department of AIMC for
their support and cooperation. We are grateful to the
Punjab AIDS Control Programme for helping us in
collecting adequate sample number.

AUTHOR’S CONTRIBUTION

MIJ: Substantial contributions to conception and des-
ign, acquisition of data and analysis and interpretation
of data.

RN: Drafting the article, Substantial contributions to
conception and design.

MN: Substantial contributions to conception and
design, revising it critically for important intellectual
content.

SH, SM & MG: Substantial contributions to
conception and design, Analysis and interpretation of
data.

RA & AA: Substantial contributions to conception
and design, drafting the article.

CONFLICT OF INTEREST
None to declare.

GRANT SUPPORT
DISCLOSURE
None to disclose

AND FINANCIAL

REFERENCES

1.

10.

11.

12.

13.

14.

Al-Jabri AA. Mechanisms of host resistance against HIV
infection and progression to AIDS. Sultan Qaboos Univ
Med J. 2007; 7 (2): 82-9.

Arafa AA, Rida SZ, Khalil M. Fractional modelling dyna-
mics of HIV and CD4+ T-cells during primary infection.
Nonlinear Biomed Phys. 2012; 6 (1): 1-7.

Ingole N, Nataraj G, Mehta P, Paranjpe S, Sarkate P.
CD4+ counts in laboratory monitoring of HIV disease—
experience from Western India. J Int Assoc AIDS Care.
2014; 13 (4): 324-7.

CD4+ monitoring and viral load testing. 2012. Available
online at: http://www.aidsetc.org.aidssectc. [Last
accessed in August, 2018].

Gaurav S, Keerthilatha PM, Archna N. Prevalence of oral
manifestations and their association with CD4+/CD8+
ratio and HIV viral load in South India. Int J Dent. 2011;
2011: 1-5.

Korenromp EL, Williams BG, Schmid GP, Dye C.
Clinical prognostic value of RNA viral load and CD4+
cell counts during untreated HIV-1 infection—a
quantitative review. PLOS One, 2009; 4 (6): 5950-61.
Schneider MF, Margolick JB, Jacobson LP, Reddy S, eet
al. Improved estimation of the distribution of
suppressed plasma HIV-1 RNA in men receiving
effective antiretroviral therapy. J Acquir Immune Defic
Syndr. 2012; 59 (4): 389-97.

Siddeswari R, Sudarsi B, Rao NS. Demographic profile;
changing trends in patients with HIV/AIDS in response
to antiretroviral therapy-a study from tertiary care
centre. Int J Comm Med Pub Heal. 2016; 28; 3 (7):
1807-11.

Ying R, Granich RM, Gupta S, Williams BG. CD4+ cell
count: declining value for antiretroviral therapy
eligibility. Clin Infec Dis. 2016; 62 (8): 1022-8.

Mellors JW, Munoz A, Giorgi JV, Margolick JB, et al.
Plasma viral load and CD4+ lymphocytes as prognostic
markers of HIV-1 infection. Ann Intern Med. 1997; 126
(12): 946-54.

Ojha CR, Shakya G, Dumre SP. Virological and
immunological status of the people living with
HIV/AIDS undergoing ART treatment in Nepal. Biomed
Res Int. 2016; 2016: 1-7.

Kumar M, Kumar R, Mahdi AA, Dhole TN. Study of viral
load and CD4+ count in diagnosis of HIV-1 positive
patients. J Fam Med. 2017; 4 (4): 1117-9.

Cohen MS, Chen YQ, McCauley M, Gamble T, et al.
Prevention of HIV-1 infection with early antiretroviral
therapy. N Eng J Med. 2011; 365 (6): 493-505.

Govender S, Otwombe K, Essien T, Panchia R, et al.
CD4+ counts and viral loads of newly diagnosed HIV-
infected individuals: implications for treatment as
prevention. PLOS One. 2014; 9 (3): 90754-66.

eReceived for publication: 02-10-2018
eFirst revision received: 19-12-2018
eSecond revision received: 24-02-2019
eAccepted for publication: 11-03-2019

44

Biomedica Vol. 35, Issue 1, Jan. — Mar., 2019


http://www.aidsetc.org.aidssectc/

