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EVALUATION OF VIRAL LOAD, CD4 T LYMPHOCYTE COUNT, eGFR, COMPLETE
BLOOD COUNTS AND VITAMIN D METABOLISM PARAMETERS IN HIV-INFECTED
PATIENTS AT THE TIME OF DIAGNOSIS
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SAYISI, eGFR, TAM KAN SAYIMI VE D VITAMIN METABOLIZMA PARAMETRELERININ
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SUMMARY

Introduction: Kidney, liver and heart disease have become the leading cause of death rather than infections in
HIV-infected patients. We aimed to investigate the relationship between HIV related results and other laboratory
variables at the time of diagnosis.

Material and Methods: Patients with viral load below 100.000 copies/ml were in group-1; patients with viral load
above 100.000 copies/ml were in group-2. Patients were also staged according to their CD4 T lymphocytes count.

Results: A sum of 292 naive HIV positive patients were enrolled in the study. HIV viral load was positively
correlated with creatinine and alkaline phosphatase levels, negatively correlated with eGFR, CD4+ T lymphocyte
count, CD4+ T lymphocyte percentage, platelet, hemoglobin and hematocrit levels. HIV viral load was
independently associated with CD4+ T lymphocyte percentage in logistic regression analysis (odds ratio, 0.937;
95% confidence interval, 0.896 to 0.981; p=0.005). CD4 positive T lymphocyte counts was found negatively
correlated with age, HIV viral load and ALP levels; positively correlated with serum leucocyte levels, lymphocyte
levels, platelet levels, hemoglobin levels, hematocrit levels, calcium levels, phosphorus levels and vitamin D
levels.

Conclusion: Initial evaluation of HIV-infected patients must include possible organ involvement parameters such
as urea, creatinine, complete blood counts and parameters those associated with vitamin D metabolism in
addition to CD4 T lymphocytes counts and HIV viral load.

0z
Giris: Bbbrek, karacider ve kalp hastaliklari HIV ile enfekte hastalarda enfeksiyonlardan ziyade énde gelen 6liim

nedeni haline gelmistir. Tani aninda HIV ile ilgili sonuglar ile diger laboratuvar degiskenleri arasindaki iligkiyi
arastirmayi amagladik.

Gere¢ ve Yéntem: Viral yiki 100.000 kopya/ml’nin altinda olan hastalar grup-1'de; 100.000 kopya/ml’nin
lizerinde viral ylikii olan hastalar grup-2°de yer aldi. Hastalar ayrica CD4 T lenfosit sayilarina gére evrelendirildi.
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Bulgular: Calismaya toplam 292 yeni tani HIV pozitif hasta dahil edildi. HIV viral yik: eGFR; CD4 T lenfosit
sayisi, CD4 T lenfosit ylizdesi, trombosit, hemoglobin, hematorit seviyeleri ile negatif; kreatinin ve alkalen fosfataz
seviyeleri ile pozitif korelasyon gésterdi. HIV viral yiiki, lojistik regresyon analizinde CD4 T lenfosit ylizdesi ile
bagimsiz olarak iliskilendirildi (olasilik orani, 0.937, %95 gliven araligi, 0.896-0.981; p=0.005). CD4 T lenfosit
sayilari: yas, HIV viral yiki ve alkalen fosfataz seviyeleri ile negatif; I6kosit, lenfosit, trombosit, hemoglobin,
hematokrit, kalsiyum, fosfor ve D vitamin seviyeleri ile pozitif korelasyon gésterdi.

Sonug: HIV ile enfekte hastalarin ilk degerlendimesi, CD4 T lenfosit sayilari ve HIV viral yiikiine ek olarak (ire,
kreatinin, hemogram ve D vitamini metabolizmasi ile iligkili parametreler gibi olasi organ tutulumu parametrelerini

icermelidir.

INTRODUCTION

Human immunodeficiency virus (HIV) infection is
a global health problem. Although opportunistic
infections were the leading cause of death in the
HIV environment in the past, improvements in
survival and disease progression led to
complications such as kidney, liver and heart
disease as the leading cause of death (1).
Therefore, initial evaluation of HIV-positive
patients and risk stratification is crucial.HIV is an
infection characterized by the targeting and
destruction of CD4 T lymphocytes, loss of which
will result in the inability to have a proper immune
response (2,3). Although World Health
Organization (WHO)'s 2016 recommendation to
treat all people diagnosed with HIV regardless of
immune status led to loss of one of the primary
indications for CD4 testing, viral load and CD4
testing have been recognized as mainstays of the
management of HIV disease (4,5).
Myelosuppression frequently occurs in patients
with HIV-infection in association with the decline
of adaptive immunity (6).Besides, acute kidney
injury (AKI) and chronic kidney disease (CKD)
risk is enhanced at patients with HIV(7,8). Risk
factors for AKI and CKD among HIV-positive
patients can be divided into two groups: similar
risk factors in the general population (older age,
diabetes mellitus, preexisting CKD and acute or
chronic liver disease) and HIV-specific risk
factors (diagnosis of acquired immunodeficiency
syndrome (AIDS), low CD4+ T Ilymphocytes
count, high viral load (VL), co-infection with
hepatitis C virus (HCV)) (9,10). Syphilis is an
infectious disease which is caused by a
spirochete, have been shown to be increased in
studies from developed countries among HIV-
infected populations (11,12).In  terms of
opportunistic infections syphilis is an important
issue in HIV-infected patients.

In HIV-infected patients, observational studies
have demonstrated very high rates of low vitamin

D levels (13). In addition to interacting with PTH
at the bone and kidney and stimulating intestinal
calcium absorption for delivery to target organs,
vitamin D plays a critical role in immune system
(14). In the present study, we aimed to
investigate the relationship between HIV viral
load, CD4 T lymphocytes count and laboratory
and demographical data at the time of diagnosis
in our HIV-infected patients.

MATERIAL AND METHODS
Study Design

This study was conducted in an out-patient clinic
of a department of clinical microbiology and
infectious disease at a training and research
hospital over 1-year period between April 2019
and May 2020. Patients were initially divided into
two groups. Group-1 was composed of patients
with viral load below100.000copies/ml; group-2
was composed of patients with viral load above
100.000copies/ml based on the classification in
the literature (15). Besides, patients were also
staged according to CD4 T lymphocytes count
according to the World Health Organization
(WHO) classification(16).Patients were in stage-
1, stage-2, stage-3 and stage-4 with CD4 T
lymphocytes count >500x10°*", 349-500x10°*",
199-350x10**" and <200x10*", respectively.
The study was approved by institutional ethics
committee. Glomerular filtration rate (GFR) was
estimated from the serum creatinine using the
CKD Epidemiology Collaborative Study Equation
(17).Medical records in terms of medical history
of patients and laboratory results were recruited
from registry data.

Statistical Analysis

Continuous parametric variables were reported
as means + standard deviation and non-
parametric continuous variables were reported as
median with 25-75 interquartile range.
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Categorical variables were reported as
percentages.  Categorical variables were
compared using the chi-square test. Student's t
test was used to compare continuous variables.

Pearson correlation was used to evaluate
association between CD4 T lymphocyte count,
HIV viral load and laboratory parameters. Multiple
logistic regression analysis was used to study
unadjusted and adjusted association between
predictor variables including creatinine, eGFR,
CD4 T Iymphocyte count and percentage,
hemoglobin, hematocrit, platelet, ALP and
syphilis antibody by using Enter Method. All
statistical analyses were performed using SPSS
18.0 (Chicago,IL USA).For all tests, p value of
<0.05 was considered statistically significant.

RESULTS

A sum of 292 naive HIV positive patients were
enrolled in the study. In terms of viral load, 134
patients were in group-1 and 158 patients were in
group-2. There was statistically significant
difference between group-1 and group-2 in terms
of age (34110 years vs 37+12 years; p=0.024).
Statistically significant difference was found
between group-1 and group-2 in terms of
lymphocyte (2.3t9 x10** vs 1.7+9x10%";
p=0.021), hemoglobin (14.5£1.5 g/dL vs 1312
g/dL; p=0.001), hematocrit (44+4 % vs 4116;
p=0.001), calcium (9.4+0.4 mg/dl vs 9.2+0.4
mg/dl; p= 0.001) and vitamin D (197 ng/ml vs
1748 ng/ml; p=0.033)levels. CD4 T lymphocyte
count (523+266 x10°"'vs 379+285x10°*; p=
0.001) and CDA4T Ilymphocyte cell percentage
(2313 % vs 1719 %; p= 0.001) were significantly
lower in group-2 compared to group-1.
Demographical and laboratory results of group-1
and group-2 are presented in table.1.HIV viral
load was positively correlated with creatinine and
alkaline phosphatase levels; negatively
correlated with eGFR, CD4 T lymphocyte count,
CD4 T Iymphocyte percentage, platelet,
hemoglobin and hematocrit levels.In logistic
regression analysis (variables: creatinine, eGFR,
CDAT lymphocyte count, CD4 T lymphocyte
percentage, platelet, hemoglobin, hematocrit,
alkaline phosphatase) HIV viral load was
independently associated with CD4 T lymphocyte
percentage(odds ratio, 0.937; 95% confidence
interval, 0.896 to 0.981; p=0.005). Besides,
logistic regression analysis made by excluding
biochemical parameters (variables: syphilis
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seropositivity and CD4 positive cell percentage),
HIV viral load was independently associated with
CD4 T lymphocyte percentage (odds ratio, 0.931;
95% confidence interval, 0.905 to 0.958;
p=0.000) and syphilis seropositivity (odds ratio,
1.966; 95% confidence interval, 1.056 to 3.661;
p=0.033).In another classification of patients
according to theCD4 T lymphocyte count, 111
patients were in stage-1; 52 patients were in
stage-2; 75 patients were in stage-3 and 54
patients were in stage-4.The laboratory results of
patient groups in terms of CD4 T Ilymphocyte
counts are presented in table.2.We found
significant difference between patients in stage-1,
stage-2, stage-3 and stage-4 in terms of HIV-
RNA (0.42+1.8x10° copy vs 0.28+0.6x10° copy
vs 0.75+1.7x10° copy vs 1.93+3.4 x10° copy;
p=0.00); leucocyte (7.1+1.9x10°"vs  6+1.4
x10°"vs 5.5%1.5 x10""vs 4.3+1.8 x10%;
p=0.00);  lymphocyte  (2.8+0.9x10**  vs
2.1£0.5x10%"" Vs 1.8£0.7x10%"" Vs
1.320.8x10°"; p=0.00); platelet (229169 x10***
vs  205:81x10%"'vs  189+81 x10% s
176+66x10°""; p=0.00); hemoglobin (15+1.3g/dL
vs 14+1.4g/dL vs 14+1.8g/dL vs 12+2g/dL;
p=0.00); hematocrit (45+3.9 % vs 44+3.8 % vs
42+5.0 % vs 3716.2 %; p=0.00); calcium (9.5+0.4
mg/dl vs 9.3210.4 mg/dl vs 9.4+0.4 mg/dl vs
9.1+£0.5 mg/dl; p=0.00) and vitamin D levels
(19£7.9 ng/ml vs 18+6.9ng/ml vs 18+6.3 ng/ml vs
15+6.7ng/ml; p=0.005). In Pearson’s correlation
analysis, CD4 Tlymphocyte count was found
negatively correlated with age, HIV viral load and
ALP levels. On the other hand, CD4 T
lymphocyte count was found positively correlated
with serum leucocyte, lymphocyte, platelet,
hemoglobin, hematocrit, calcium, phosphorus
and vitamin D levels.The Pearson’s correlation
analysis of CD4 T lymphocyte count and HIV viral
load is presented in table 3.

DISCUSSION

The present study investigated the
demographical features, laboratory results and
the association between those results and viral
markers such as HIV viral load and CD4 T
lymphocyte count of 292 naive HIV positive
patients at the time of diagnosis. In our study, we
found negative correlation between CD4 T
lymphocyte count and HIV viral load in return, in
accordance with the results of the study of
Schultze A et al. (18). Syphilis infection is
associated with a significant decrease in CD4 T
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lymphocyte count and a significant increase in
plasma HIV viral load (19).In our study we
determined syphilis seropositivity in 21% of our
patients. We also determined highest
seropositivity rates in patients with lowest CD4 T
lymphocyte count. In our study, the negative
correlation of HIV viral load with eGFR revealed a
possible direct effect of the virus on kidney
function. Also, myelosuppression in patients with
higher viral load were found more determined
compared to patients with lower viral load.
Besides, bone mineral metabolism markers such
as serum calcium, phosphorus, vitamin D and
ALP levels were found significantly correlated
with CD4 T lymphocyte count. Patients with
higher viral load were older and this might be
related to late acceptance of the disease
process.

Myelosuppression characterized by
granulocytopenia, thrombocytopenia and anemia
frequently occurin patients with HIV infection
related to the decline of adaptive immunity and
the degree of the hematopoietic pathology
correlates with the stage of disease progression
(20). In a study, Nixon et al. revealed the direct
effect of infection of intermediate CD34+CD38+
hematopoietic progenitor cells (HPCs) by HIV-1,
resulting in pancytopenia(21). Our results
revealed the association between HIV and
hematopoietic cells even in the early period of the
disease course. Although the introduction of
combined antiretroviral therapy (ART) resulted a
dramatic shift from the weight loss and wasting to
healthy weight, weight loss occurs in the course
of HIV infection and increases in severity with
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