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Original Research Article

Prevalence of Renal dysfunction and its relationship with CD4
and TNF alpha of HIV patients on Anti-retroviral Therapy in

Port Harcourt.

Abstract

Background: Despite the success of anti-retroviral drugs Renal impairment still remains one
of the most significant complications of HIV. This study aimed to evaluate the prevalence of
renal impairment and its association with age, gender, CD4 and TNF alpha of HIV patients in

University of Port Harcourt Teaching Hospital.

Materials and methods: This hospital based study cross sectional study recruited 397 HIV
positive patients on Anti-retroviral therapy for more than 3 years in UPTH HIV clinic
between June and August 2016. The patients were randomly selected from a cluster of
patients attending the HIV clinic in UPTH. Using patient’s folders age and gender were
obtained while blood samples were collected for TNF and CD4 analysis. Estimated
glomerular filtration rate was calculated using Modification of Diet in Renal Disease —

MDRD formula

Results: Prevalence of renal impairment was estimated at 55.9% based on MDRD equation.
Females a recorded significantly low values for eGFR 87.62+22.26 ml/min/ 1.73m?, CD4
293.24+146.76 Cells/ul and TNF alpha52.27+45.97 pg/ml compared to male counterparts
with eGFR 148.68+25.63 ml/min/1.73m?, CD4 count 711.36+164.94 Cells/ pl and TNF alpha
92.67+£15.29 pg/ml. EGFR correlated positively with sex and CD4 but was inversely
correlated with age and TNF alpha.

Conclusion: Female patients in this study had higher burden of CKD. Also serum TNF alpha

level was reduced with reduced CD4 count in female patients.
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1. Introduction

Human immunodeficiency virus (HIV) is a major public health problem all over the world, if

left untreated, devastating health outcomes could result due to HIV — induced deficiencies (1)

Anti-retroviral therapy has helped curb deaths caused by HIV and AIDS, but in this era non-
AIDS- related complications like chronic kidney disease (CKD) over time have become
important. The frequency of renal dysfunction may be increased by drug — induced renal

toxicity, opportunistic infection (2) and inflammatory response regulated by cytokines.

Consistent monitoring and early detection of renal dysfunction in HIV — positive patients are
important for medication dose and prognosis. WHO recommends monitoring of renal

function vitals every six months for patients on Tenofovir (3)

Although the risk of renal dysfunction in Sub-Saharan Africa is high, the association between
gender, CD4 and cytokines have been relatively understudied, particularly, the relationship
between pro inflammatory cytokine and renal dysfunction. For this reason this study tries to
explore the relationship between makers of renal dysfunction (using eGFR), pro
inflammation ( using TNF alpha) and immunological status ( using CD4), the study also
aimed to profile the different stages of CKD in this present population, profiled the
immunological status of . We therefore hypothesize that there will be a relationship between

renal function, TNF alpha and CD4 count.

2. Materials and methods

2.1 Study design and area

An institution based cross sectional study was carried out at the University of Port Harcourt
Teaching Hospital (UPTH) in Port Harcourt the capital of Rivers state in Nigeria, the

Hospital acts as a referral center for hospitals in the South- South region of Nigeria.
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2.2 Data collection technique and Study participants

The study recruited 375 participants who were on HAART for at least 6 months and
registered at UPTH anti-retroviral (ART) clinic. A questionnaire was used to collect age
gender and other characteristics from participants. Blood sample was collected by a medical
laboratory scientist into an EDTA collection bottle and plain bottle. The EDTA blood was
used to analyze for CD4 count using a Partec Cytoflow counter FMC system (Partec GmbH,
2006 Germany) at the department of hematology UPTH, the blood sample in the plain bottles
was separated after spinning with a centrifuge for fifteen minutes and the serum collected for
Tumor necrosis factor alpha (TNF alpha) analysis in the department of chemical pathology in
UPTH. Results were entered into a work sheet and computer and protected for

confidentiality.

The estimated glomerular filtration rate (¢GFR) was estimated using the Modification of Diet

in Renal Disease study equation (4).

Chronic kidney disease (CKD) was defined as GFR <60 ml/min/1.73m?” For this study
kidney outcome was defined as CKD stages 2 (60 - 89 ml/min/1.73m%),3 (30 — 59

ml/min/1.73m?) and 4 (15 — 29 ml/min/1.73m?).

Furthermore, immunological status of participants was classified based on CD4 counts into
normal (>500 cells/ul), (350 -499), ( (200-349 cells/ul), immunological failure (<200
cells/ul).

2.3 Data analysis and interpretation

Data analysis was done using statistical package for the social sciences (SPSS) version 20

software program (IBM Corporation, USA). Descriptive statistics was done using frequency
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percentages mean and standard deviation, inferential statistics was done using ANOVA,

Pearson’s correlation was also done and results presented using tables.

2.4 Ethical considerations

Data were collected after ethical clearance was given obtained from the University of Port
Harcourt Teaching Hospital ethical board with ref number UPH/R&D/REC/04. A consent
form was given to prospective participants after discussing the aims and objective of the

study. Results were treated as very confidential.

3. Results

Table 1: Demographics and percentage of CD4 and CKD stages in participants

Variable Category Frequency percent
Age Distribution 18 - 27 40 10.1
28 -37 172 433
38 -47 107 27.0
48 — 57 54 13.6
58 and above 19 4.8
Sex Male 116 29.2
Female 281 70.8
CD4 count >500 138 34.8
(Cells/pl)
350 — 490 110 27.7

200 - 349 57 14.4
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<200 92 23.2

CKD stage Stagel >90 ml/min/1.73m’ 171 43.1
Stage2 (60-89 ml/min/1.73m?) 172 433
Stage 3 (30-59 ml/min/1.73m% 45 11.3
Stage 4 (15-29 ml/min/1.73m% 5 1.3
n=397

Results expressed as Frequency and percentages

Demographics and percentage of CD4 and CKD stages in participants

The demographics obtained from the study showed that more participants were within the age
range of 28 — 38 years (43%) while the least were participants in the > 58 years group with
4.8%. Female participants in the study comprised of 70.8% while the male participants were

29.2%. (Table 1).

Results also showed that participants in the category of CD4 > 500 were 38.4%. Participants
with CD4 < 500 (immuno-compromised) was 61.6%, this percentage was spread in 3
categories, CD4 350 — 490, 200 — 349 and < 200. Participants in the category of <200

(immune failure) were 23.2%n (Table 1).

Furthermore estimated glomerular filtration rate (¢GFR) was used to categorize patients into
stages 1, 2, 3, and 4. Participants with eGFR >90 ml/min/1.73m? were 43.1%, participants
with eGFR between 60 — 89 ml/min/1.73m? were 43.1% (stage 2), participants with values
between 30-59 ml/min/1.73m? (stage 3) and 15 — 29 ml/min/1.73m?( stage 4) were 11.3 and

1.3 % respectively (Table 1).
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Table 2: Mean values of CD4, TNF alpha eGFR in male and female distribution.

CD4(cells/pL) TNF alpha (pg/ml) eGFR ml/min/ 1.73m’

Male 711.36+164.94 92.67+15.29 148.68+25.63
Female 293.24+146.76*  52.27+45.97* 87.624+22.26*
n=397

Results expressed as mean + standard deviation
Superscript* shows significant differences between groups

Mean values of CD4, TNF alpha eGFR in male and female distribution.

The mean values of CD4, TNF alpha and EGFR in the male and female groups of the study
were analysed, the results showed significant differences (p<0.05) between male and female
values. Female participants had significantly lower CD4 293.24+146.76 in females against
711.36£164.94 found in males, TNF alpha in females was also significantly higher
92.67£15.29pg/ml in males against 52.27+45.97 pg/ml in females. Estimated GFR was also
significantly lower in females 87.62+22.26 ml/min/1.73m” against 148.68+25.63

ml/min/1.73m” in male(Table 2).

Table 3: Mean values of CD4, TNF alpha eGFR in different age groups.

Age CD4(cells/pL) TNF(PG/ML ¢GFR

ml/min/1.73m’

18 -27 433.13+£268.39 72.67£15.03 102.13+30.92
28 -37 374.53+216.24 59.04+16.52 99.53+£32.58
38 —47 449.81+265.33 75.27£12.65 109.26+39.26

48 — 57 424.61+£227.89 59.09+6.87 106.79£35.65
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>58 years 472.21£283.81 64,86+7.87 119.11+47.48

n=397
Results expressed as mean + standard deviation
Superscript* shows significant differences between groups

CD4 count, TNF alpha and eGFR comparison in different age groups.

The CD4 count 374.53+216.24 observed in the 28-37 years age group was significantly lower
than those in other groups and highest in participants >58 years (Table 3). Participants in the
age bracket of 28 — 37 also had significantly lower TNF alpha values 59.04+16.52 when
compared to other age groups, this was also the same for the eGFR values, participants within
28-37 years also had significantly lower eGFR value 99.534+32.58 when compared to other

age groups.(Table3).

Table 4: CD4 count, TNF alpha and eGFR of patients in different CD4 stages of

participants

CD4 stages CD4(cells/nL) TNF alpha(pg/ml) eGFR
ml/min/1.73m’

>500 (Stage 1) 679.82+167.74 89.12+14.42 144.61+25.58

350 — 490 (Stage 2)  409.85+43.82 55.84+4.89 103.63£10.77

200 — 349 (Stage 3)  269.56+45.78 56.60+5.93 82.89+4.81

<200 ( Stage 4) 115.82+48.27 40.92+27.62 62.97+£10.48

CD4 count, TNF alpha and eGFR of patients in different CD4 stages of participants



129  The different CD4 stages were used as a category to compare CD4, TNF and eGFR.
130  Participants with CD4 greater than 500 stage had significantly higher CD4 679.82+167.74,
131 TNF alpha 89.12+14.42 and eGFR 144.61+25.58 when compared to other CD4 stages.
132 Results also showed that participants with CD4 < 200 had significantly lower Cd4 count,
133 serum TNF alpha levels and eGFR values: 115.82+48.27, 40.92427.62 and 62.97+10.48
134  respectively. Results further showed chronic kidney disease when CD4count was lower than

135 300 (Table 4)

136  Table 5: CD4 count, TNF alpha and eGFR of patients in different CKD stages

CD4 stages CD4(cells/uL) TNF eGFR ml/min/1.73m’
alpha(pg/ml)
Stagel >90 ml/min/1.73m" 623.76+£150.97  82.43+12.01 137.924+26.36

Stage2 (60-89 ml/min/1.73m?) 292.58+94.94 52.62+50.29 87.10+£12.38
Stage 3 (30-59 ml/min/1.73m?) 87.31+£22.76 39.68+25.90 56.89+7.04

Stage 4 (15-29 m/min/1.73m?  27.60+7.89 37.33+18.90  43.60+2.61

137
138  CD4 count, TNF alpha and eGFR of patients in different CKD stages

139 Participants in Stagel (>90 ml/min/1.73m?) group of the study showed significantly higher
140 CD4, TNF and eGFR, values were 623.76£150.97, 82.43+12.01 and 137.92+26.36
141  respectively. Participants in stage 4 CKD showed reduced CD4 (27.60+7.89), TNF alpha

142 (37.33+18.90) and eGFR with mean value of 43.60+2.61 (Table 6).
143
144

145



146  Table 6: Correlation between variables

AGE Sex CD4 eGFR TNF

Pearson Correlation 1 -.148" -.059 -.067 .003
AGE Sig. (2-tailed) .003 244 187 955

Pearson Correlation -.1487 1 696" 6257 -1977
Sex

Sig. (2-tailed) .003 .000 .000 .000
distribution

Pearson Correlation -.059 696" 1 844 -1907
CD4 Sig. (2-tailed) 244 .000 .000 .001

N 392 397 397 393 319

Pearson Correlation -.067 6257 8447 1 -172"7
eGFR Sig. (2-tailed) 187 .000 .000 .002

Pearson Correlation .003 1977 -1907 1727 1
TNF alpha  Sig. (2-tailed) 955 .000 .001 .002

**_ Correlation is significant at the 0.01 level (2-tailed).

147
148  Correlation values showed that TNF was positively correlated with eGFR, CD4 and sex
149  (Table 6). Also CD4 was inversely correlated with sex, eGFR and TNF, while eGFR was

150 inversely correlated with sex, Cd4 and (eGFR Table 6).

151

152
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4. Discussion

The present study shows that female patients on ART have significantly lower eGFR when
compared to male patients. There is a decline in renal function as CD 4 count decreases and
in this study there it was observed that patients with CD4 count between 200 — 349 and less

CD4 less than 200 showed a decrease in renal function.

It was also observed that patients greater than 58 years presented good renal function, also all

other age groups used for this study showed renal function > 90.

These findings corroborate with findings from(5), (6), (7) A decline in eGFR in the range of
stages 3 and 5 CKD was also detected in a portion of the population with decreased CD4, the
findings show HIV, ART and pther drugs used to treat opportunistic infections may have

nephrotoxicity effects in Nigerian HIV patients. This finding is consistent with those obtained

by (7). (8), (9).

Studies have shown that HIV renal damage observed is a caused by changes in production of
cytokines during HIV infection (10). This study showed a decline in TNF alpha production
in patients with CKD stages 3 and 4, and CD4 count less than 500 (immuno-comprised

patients).

The current study also is one of the few showing the relationship between plasma levels of
TNF alpha and eGFR. TNF alpha values in female patients were significantly lower than
those in the male, it was also noticed that TNF alpha levels in the age grades 28-37 and 48-47
was lowest, further more TNF alpha levels of patients with CD4 lower than 500 (immuno-
comprised patients) was also lower when compared to patients with CD4 greater than 500,
finally patients with CKD values in stages 2, 3 and 4 was significantly lower when compared

to patients in stage 1. This reduced production of TNF alpha by patients in stages 2, 3 and 4
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could be a resultant effect of the patients been immuno-comprised. Tumor necrosis factor
alpha correlated inversely with CD4 count and eGFR in this study. the TNF alpha values of
normal patients is consist with those gotten by (11), But TNF alpha of patients with renal

impairment was lower than those from their study.

The CD4 count observed in this study is also consistent with findings which have shown that

HIV associated nephropathy (HIVAN) is common in blacks, (7), (12)

It is also interesting to note that, although HIV associated renal impairment is a frequent
occurrence, not much has been done in the different tribes in Nigeria and other parts of
Africa. Our findings showed CKD frequency of 43.3%, 11.3% and 1.3% for CKD stages 2,3
and 4 respectively. This finding is similar those obtained by (5) in Nigeria: in Uganda (13).
The high rate of renal impairment gotten from this study also corroborates with those gotten
from Tanzania (2). Furthermore, the high rate of renal impairment observed in this study may
be related to the concern of WHO in using Tenofovir or lamivudine, both require adjustment
of doses in relation to renal impairment. Tenofovir can cause irreversible renal toxicity to the

renal tubular (14)

Limitations

Our study has some limitations. First some hidden variables cofounding relating to quality of
life may bias our results. Secondly, the cross-sectional nature of the study may not give a full
insight, hence the need for a more comprehensive cohort study. Thirdly, no histopatological
data was available for analysis. Finally, the study was underpowered hence could not study

the full impact of the antiretroviral drugs independently.
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Conclusion

The present study found that ART is associated with both improvement and worsening of

renal function as time goes by. Also, decline in eGFR was still found in treated patients.

Furthermore, decrease in serum Tumor necrosis factor alpha and decreased CD4 count was

strongly associated with a decline in renal function. Female gender is also a risk factor and

contributes to continuous decline in renal function.
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