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Evaluation of renal function in patients with human 
immunodeficiency virus

Avaliação da função renal de pacientes com vírus da imunodeficiência humana 

Ederson dos Santos Costa1, Déborah Éllen Pinheiro Oliveira1, Francilene de Sousa Vieira1, Gleciane Costa de 
Sousa1, Maria Edileuza Soares Moura1

Objective: to evaluate the renal function of patients undergoing antiretroviral therapy. Methods: documentary, 
analytical and cross-sectional study with 150 Human Immunodeficiency Virus positive patients, using 
antiretroviral therapy, who had under gone exams of serum creatinine and abnormal urine elements and 
sediments, the glomerular filtration rate was calculated by the Chronic Kidney Disease Epidemiology 
Collaboration equation and renal dysfunction was stratified. Results: 11.3% of the participants presented a 
glomerular filtration rate of less than 90 ml/min/1.73 m². Of these, 8.0% had renal dysfunction stage 2, and 
3.3%, in stage 3. The variables, older age and prolonged exposure to antiretroviral therapy were statistically 
significant for altering renal function. Conclusion: estimates of glomerular filtration rate by means of the Chronic 
Kidney Disease Epidemiology Collaboration equation proved to be an effective measure of early detection of 
renal function impairment in people living with Human Immunodeficiency Virus/Acquired immunodeficiency 
syndrome in the use of antiretroviral therapy. 
Descriptors: Antiretroviral Therapy, Highly Active; HIV Infections; AIDS-Associated Nephropathy. 

Objetivo: avaliar a função renal de pacientes em uso de terapia antirretroviral. Métodos: estudo documental, 
analítico e transversal com 150 pacientes Human Immunodeficiency Virus positivos, em uso de terapia 
antirretroviral, aos quais se ofertaram exames de creatinina sérica e de elementos e sedimentos anormais da 
urina, calculou-se a taxa de filtração glomerular estimada pela equação Chronic Kidney Disease Epidemiology 
Collaboration e estratificou-se a disfunção renal. Resultados: 11,3% dos participantes apresentaram taxa de 
filtração glomerular inferior a 90 ml/min/1,73m². Desses, 8,0% com disfunção renal estágio 2, e 3,3%, em 
estágio 3. As variáveis, maior idade e exposição prolongada à terapia antirretroviral, apresentaram significância 
estatística para alteração da função renal. Conclusão: estimativas da taxa de filtração glomerular por meio da 
equação Chronic Kidney Disease Epidemiology Collaboration mostrou-se medida efetiva de detecção precoce de 
alteração da função renal em pessoas vivendo com Human immunodeficiency virus/Acquired immunodeficiency 
syndrome em uso de terapia antirretroviral. 
Descritores: Terapia Antirretroviral de Alta Atividade; Infecções por HIV; Nefropatia Associada a AIDS. 
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Introduction

Since the registration of the first cases of Acqui-
red Immunodeficiency Syndrome in Brazil until June 
2015, 798,366 cases of this syndrome were reported 
in the country, 65.0% of the cases in men, and 35.0% 
in women, with a higher prevalence in the age range of 
25 and 39 years, for both sexes(1). Access to highly ac-
tive antiretroviral therapy has expanded since 1996, 
and 455,000 people were enrolled in this treatment 
for Human Immunodeficiency Virus in the year 2015, 
which provided considerable benefits to people living 
with HIV/AIDS due to increased survival, decreased 
hospitalizations, opportunistic complications and 
mortality associated with HIV/AIDS(2).

However, antiretroviral therapy has been 
linked to toxic effects on renal cells and the prolonged 
use of some drugs in HIV-infected patients may lead to 
the development of renal dysfunction by various me-
chanisms such as nephrolithiasis, intra tubular drug 
deposition, crystaluria, hematuria, renal atrophy, acu-
te interstitial nephritis and acute and chronic renal 
failure(3).

It is estimated that 17.0% of people living with 
HIV can have chronic kidney disease, which may be 
related to longer exposure to treatment with some an-
tiretroviral drugs, advanced infection, high viral load, 
low CD4 + T lymphocyte count, Vascular diseases, me-
tabolic disorders and black race(4). Patients with de-
clining renal function are more likely to have received 
antiretroviral therapy than patients with normal renal 
function(5).

Glomerular filtration rate monitoring is consi-
dered the best marker of renal function in healthy or 
sick individuals, since its reduction precedes the onset 
of renal failure symptoms, allowing the determination 
of adequate treatment and avoiding progression to the 
final stage of renal disease(6). In a recent publication 
by the Department of Health, the recommendation for 
the evaluation of renal function encourages the use of 
formulas based on serum creatinine to estimate the 
rate of glomerular filtration. 

Among the changes in the glomerular filtration 
rate that may result from HIV infection and / or the 
use of antiretroviral therapy, the objective was to eva-
luate the renal function of patients taking antiretro-
viral therapy, to classify the degree of impairment of 
renal function in those people and the possible factors 
associated to changes in the glomerular filtration rate.

Methods

This is a documentary, analytical and cross-sec-
tional study carried out in a specialized care service, 
located in the countryside of the state of Maranhão, 
Brazil, from March 2015 to May 2016. 

From a population of 423 patients assisted at 
the specialized care service, a sample of 150 partici-
pants was analyzed. Inclusion criteria were: patients 
aged 18 years or over, enrolled in the specialized care 
service, being on antiretroviral therapy for more than 
six months, without interruptions. Exclusion crite-
ria: patients with chronic kidney disease prior to HIV 
diagnosis.

Data were collected after signing the informed 
consent form by the patients, using a questionnaire 
and a detailed analysis of the medical records, raising 
data on specific risk factors for the development of 
chronic kidney disease in people living with HIV/AIDS 
such as: clinical laboratory data such as viral load, 
CD4 + T lymphocyte counting, urine summary and he-
alth history (hypertension, diabetes mellitus), family 
history and race, besides other factors considered as 
general risks, old age , smoking, chronic infection and 
anthropometric data such as weight (kg) and height 
(m)(7). 

The Nefrocalc 2.0 calculator, available on the 
website of the Brazilian Society of Nephrology(8), was 
used to facilitate the estimation of the glomerular fil-
tration rate and the adjustment of drug doses in re-
nal failure, so that from conventional creatinine, the 
creatinine isotope dilution mass spectrometry (IDMS) 
could be obtained, the standardization methodology 
for creatinine measurement with the aim of reducing 
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its variability. 
Serum creatinine was obtained by the serum 

creatinine determination system, according to the 
manufacturer’s instructions (Labtest). Examination 
of abnormal elements and sediment, Uri-Color Che-
ck Reagent Tape (WAMA), was performed to detect, 
especially, the presence of proteins, red blood cells 
and glucose. The estimated glomerular filtration rate 
was calculated using the equation Chronic Kidney Di-
sease Epidemiology Collaboration (CKD-EPI). Renal 
dysfunction was classified into six stages based on 
glomerular filtration rate, according to consensus on 
the management of renal disease in HIV-infected pa-
tients(9).  

The data analysis used the EpiInfo Software 
(for Windows version 3.5.3/2011), a system of word 
processing, database and statistical analysis for use 
in epidemiology, to calculate the prevalence of renal 
changes and correlated factors. Considering a confi-
dence interval of 95.0% and a margin of error of 5.0%, 
the Fisher-Freeman-Halton test was used to measure 
the association between the dichotomous variables 
considered as statistically significant, p <0, 05. 

The study complied with the formal require-
ments contained in national and international stan-
dards for research involving human subjects.

Results

After analyzing the data, it was identified that 
62.7% (94/150) of the patients were aged between 
30 and 49 years, predominantly males with 53.3% 
(80/150), the most informed schooling was elemen-
tary education (1 to 9 years of study) with 68.7% 
(103/150) and the dark skin color was the most men-
tioned 67.3% (101/150). 

Hypertensive and diabetic patients are more 
susceptible to renal impairment. These clinical con-
ditions were reported by 8.0% (12/150) and 2.7% 
(4/150), respectively, and 2.0% (3/150) were aware 
of these two clinical conditions simultaneously. At 
least 13.3% (20/150) of the participants reported a 

family history of renal disease, 16.0% (24/150) used 
tobacco, a predisposing factor for the development of 
cardiovascular diseases and a secondary risk factor 
for Chronic kidney disease. In the evaluation of body 
mass index, it was observed that 38.7% (58/150) were 
classified as overweight, of these 19.3% (29) were 
considered pre-obese, 11.3% (17/150) overweight, 6 
% (9/150) obesity grade 1 and 2% (3/150) obesity 
grade 2 and only 3.3% (5/150) were underweight.

High viral load and low CD4 + T lymphocyte 
count are parameters that are related to altered glo-
merular filtration, 77.3% (116/150) had undetected 
viral load values, i.e., low viral load per milliliter of 
blood, 13.3% (20/150) with values between 40 and 
9,999 copies/ml and the others, values above this. The 
prevalence of CD4 + T lymphocyte count was greater 
than 200 cells/μl in 79.3% (119/150) of the partici-
pants. Laboratory data on viral load and CD4 + T lym-
phocyte counts were not considered statistically sig-
nificant for renal dysfunction among patients enrolled 
in this analysis, and may be related to maintenance of 
renal function. 

The classification of the estimated glomerular 
filtration rate was stratified, so that of the participants 
who presented a result lower than 90ml/min/1.73m² 
(11.3%; 17), 8.0% were classified in grade 2 and 3.3 
% in grade 3, (Table 1). Among the participants, there 
was no estimated glomerular filtration rate below 
30ml/min/1.73m². 

Table 1 - Rate of Estimated Glomerular Filtration of 
patients under antirretroviral therapy registered in 
the Service of Specialized Care

Stages GFR (ml/
min/1.73m²) n (%) CR 95%

1 – Normal or high ≥ 90 133 (88.7) 83.6 – 93.8

2 – Slight decrease 60 – 89 12 (8.0) 3.7 – 12.3

3a – Slight and moderate 
decrease 45 – 59 4 (2.6) 0.1 – 5.1

3b – Moderate and severe 
decrease 30 – 44 1 (0.7) -0.6 – 2.0

4 – Serious decrease 15 – 29 -- --

5 – Renal failure <15 -- --
GFR =Glomerular Filtration Rate; CR = Confidence Rate
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Age was a variable that presented statistical 
significance (p=0.001) for the change in renal function 
in people who acquired HIV/AIDS, demonstrating that 
the older the person, the more susceptible he will be 
to have renal dysfunction. Although there was a pre-
dominance of males, there was a greater aggregation 
of renal dysfunction with females, as well as dark skin 
color, however, with no statistically significant value 
(p> 0.05). Although it did not reach a significant value, 
88.2% 15/17) of subjects with less than five years of 
schooling had altered renal function (p=0.067), accor-
ding to (Table 2).

Table 2 - Social demographic aspects and glomeru-
lar filtration rate of patients assisted at the Service of 
Specialized Care 

Variables
Glomerular Filtration Rate

p30 to 59 60 to 89 ≥90
n (%) n (%) n (%)

Gender 0.339*
Male 1 (20.0) 6 (50.0) 73 (54.9)
Female 4 (80.0) 6 (50.0) 60 (45.1)

Age (years) 0.001*
18 to 29 - 1 (8.3) 16 (12.0)
30 to 39 1 (20.0) - 47 (35.3)
40 to 49 - 6 (50.0) 40 (30.1)
50 to 59 2 (40.0) 2 (16.7) 24 (18.0)
>60 2 (40.0) 3 (25.0) 6 (4.5)

Color 0.522*
White - 1 (8.3) 16 (12.0)
Dark Skin 4 (80.0) 10 (83.3) 87 (65.4)
Yellow - 1 (8.3) 5 (3.8)
Black 1 (20.0) - 16 (12.0)

Schooling 0.067*
No schooling 1 (20.0) 3 (25.0) 19 (14.3)
1st to 4th grade 4 (80.0) 7 (58.3) 38 (28.6)
5th to 9th grade - 2 (16.7) 52 (39.1)
High school - - 21 (15.8)
University - - 3 (2.3)

*Fisher-Freeman-Halton test

In the study of abnormal urine elements and 
sediments, 2.0% (3/150) of the participants presen-
ted hematuria and 1.3% (2/150) presented glycosu-
ria and proteinuria, each. The creatinine values were 
converted to IDMS creatinine using the Nefrocalc 2.0 

Software to obtain the estimated glomerular filtration 
rate. Thus, from the corrected data, 36.7% (55/150) 
of the participants presented a creatinine value IDMS 
= 0.5, 29.4% (44/150) values between 0.6 and 0.8 and 
the remaining 16.7% (25/150) with a value equals to 
or greater than 0.9. 

Regarding treatment time, 46.0% (69/150) 
had more than five years of antiretroviral therapy; of 
these, 15.9% (11/69) had an estimated glomerular fil-
tration rate below 90 ml/min/1.73m2  which is equi-
valent to 64.7% of the total number of patients with 
altered renal function. The analysis of association 
time of treatment and renal function showed statisti-
cal significance p = 0.033, prolonged exposure to an-
tiretroviral drugs may be related to renal dysfunction 
in people living with HIV/AIDS, given the longevity 
achieved with antiretroviral drugs (Table 3).

Table 3 - Association of treatment time with renal 
function of patients living with HIV/AIDS registered 
in the Service of Specialized Care 

Treatment time (years)
Renal Function (ml/

min/1.73m²) p
n (%) n (%)

<1 2 (1.8) 13 (9.8) 0.033*

1 to 2 1 (5.9) 37 (27.8)

3 to 4 3 (17.6) 25 (18.8)

5 to 6 3 (17.6) 27 (20.3)

7 to 8 3 (17.6) 19 (14.3)

9 to 10 1 (5.9) 8 (6.0)

>10 4 (23.5) 4 (3.0)
*Fisher-Freeman-Halton test

The medications used in the treatment of 
HIV infection prevalent were lamivudine 97.3% 
(146/150), efavirenz 72% (108/150), followed by 
zidovudine and tenofovir, 60.7% (91/150), 38.7% 
(58/150), respectively. When comparing the glomeru-
lar filtration rate, considered to be lower than 90 ml/
min/1.73 m², lamivudine, efavirenz and zidovudine 
were predominant among the participants, however, 
there was no statistical significance for altering renal 
function.
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Discussion

This study had as limitation the evaluation of 
the glomerular filtration rate from a single serum cre-
atinine measurement, considering the minimum time 
of six months for a new evaluation, from this, it is sug-
gested other studies that can perform periodic evalua-
tions and thus analyze the course of evolution of renal 
filtrate measurement.

In older patients, this evaluation may need 
other indicators; however, urine sediment screening 
did not show relevant results in this investigation, so 
the authors’ recommendation is that, given the re-
sults, it could be possible to criticize on what we have 
made evident. 

It was found that 11.3% of the participants in 
this study had a glomerular filtration rate <90ml/
min/1.73m. However, this percentage frequency was 
lower than that reported in the study carried out on 
1970 patients taking antiretroviral drugs, estimated 
using the CKD-EPI formula, 16.4%(10). However, it is 
similar to considering a glomerular filtration rate be-
tween 30 and 59ml/min/1.73 m², 3.1%(11). 

In a study carried out with 254 patients, atten-
ded by the simplified Modified Diet in Renal Disease 
program in the Santa Casa de Vitória, Espirito Santo, 
Brazil, 9.8% of these patients had a glomerular filtra-
tion rate below 60ml/min/1.73m2 while, using the 
Crockoft-Gault (CG) formula, they were 6.7%(12). The 
divergence of the values found is possibly due to the 
different methods used and also to the characteristics 
of each population. 

According to a consensus about the manage-
ment of renal disease in HIV-infected patients, stan-
dardization in serum creatinine measurement metho-
ds aims to decrease its variability and thus estimate 
the glomerular filtration rate with greater precision(9). 
Serum creatinine-based parameters such as age, gen-
der and race have been the best way to assess renal 
function, with the CKD-EPI equation being the most 
accurate formula for estimating renal filtration(9,13). It 
can be used for both pharmaceutical and food indus-

tries, as well as recommendations for the dosage of 
specific antiretroviral drugs based on the categories 
of renal function(13).

The presence of intermediate risk factors for 
chronic kidney disease such as hypertension and dia-
betes mellitus should be continuously monitored, as 
well as modifiable, smoking and overweight should be 
corrected for preservation of renal function in people 
infected with HIV/AIDS, although such factors have 
not reached statistical significance in the study popu-
lation, HIV infection and the continuous use of some 
antiretroviral have been related to an increase in the 
case of renal dysfunction in this population. 

The increase in life expectancy provided by an-
tiretroviral therapy favored the growing number of 
seropositive cases in the older population, in addition 
to primary infections at more advanced ages. The ad-
vanced age and longer time of exposure to HIV were 
statistically significant for alteration of the glomerular 
filtration rate (p<0.05)(5.14). Diabetes, hypertension, 
and TCD4 + lymphocyte count below 200 cells/mm² 
are also associated with renal dysfunction, but wi-
thout a significant association(14). 

The goal of antiretroviral therapy is to sup-
press viral load and maintain high levels of CD4 + T 
lymphocytes. In a cohort of 61 HIV patients treated at 
a hospital in southern Brazil from 2004 to 2014, who 
underwent renal biopsy due to renal complications 
(excluding those undergoing transplantation and/
or dialysis treatment) It was found that the CD4 + T 
cell count ≥200/mm² compared to those with CD4 + 
T cells <200 cells/mm² over an average period of 25 
months, renal function remained more preserved, 
being a protective factor against the terminal renal di-
sease or death(15).

In an observational study, in a center of high 
complexity in Northern India, with a total of 526 HIV-
-positive patients, 91 (17.3%) with renal impairment 
were found, who considered proteinuria or renal dys-
function and only 28.6% (26/91) returned to follow-
-up. Of these, 50.0% presented only proteinuria(16). In 
a sample of 538 HIV-infected, untreated patients in 
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China, a prevalence of 16.1% of chronic kidney disea-
se and 12.2% of proteinuria analyzed by 24-hour uri-
ne were identified(17). 

The divergence of proteinuria parameters is 
probably due to the long follow-up period, which allo-
wed for periodic evaluations, as well as the applica-
tion of other diagnostic methods in related studies.

When considering the glomerular filtration rate 
<60ml/min/1.73m², it was identified that, in addition 
to other factors, the longer time of HIV infection was 
associated with altered renal function(14). The aging of 
people living with HIV/AIDS without the use of anti-
retroviral therapy has a greater exposure to drug the-
rapy, which makes them more susceptible to the onset 
of chronic inherited diseases of age, as well as to the 
cumulative harmful effects of antiretroviral drugs. 

The relationship of renal function alteration 
and antiretroviral therapy has opened many discus-
sions over the years(14,18-19), there was no association 
between alteration of renal function related to the use 
of antiretroviral in this investigation. 

The persistent suppression of viral load favo-
red by the introduction of new drugs has provided a 
decrease in renal cholinergic disease and an improve-
ment in renal function, but some anti-retroviral dru-
gs such as tenofovir have been constantly associated 
with toxic effects and renal alterations(3,15,18) , as well 
as indinavir, cidofovir in events such as tubular da-
mage with clinical picture of Fanconi syndrome, ne-
phrogenic, diabetes insipidus and also renal tubular 
acidosis(3). 

Combinations of different antiretroviral drugs, 
both containing tenofovir; tenofovir + atazanavir ri-
tonavir had a significant reduction in the glomerular 
filtration rate versus the combination of tenofovir + 
efavirenz over a 48-week period(19). However, it was 
not possible to cross the therapeutic schemes in this 
study due, to the different associations in the analyzed 
sample. 

Conclusion

However, the estimation of the glomerular fil-
tration rate in HIV/AIDS infected individuals using 
the CKD-EPI formula has been shown to be an early 
detection of altered renal function and should be rou-
tinely applied in clinical practice in all patients using 
antiretroviral therapy. 
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