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Prevalence of Chronic Kidney Disease among Patients Attending an HIV Outpatient
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ABSTRACT

The medical records of 983 patients diagnosed with the human immunodeficiency virus (HIV)
were reviewed, 501 of whom were female and 482 were male. The mean age was 42.1 years,
the mean number of years since diagnosis of HIV was 7.4, and the average duration of highly
active antiretroviral therapy (HAART) was 51.7 months. The mean CD4 count at diagnosis
was 268.5 cells/ulL, but the most recent CD4 count was 461 cells/uL, and 85.8% of the patients
were on HAART. The mean CD4 count was lower in those with a glomerular filtration rate
(GFR) of < 60 ml/minute/1.73m* compared to those patients with only proteinuria and a GFR
of > 60 ml/minute/1.73m> In the sample population, 76.9% of the patients had chronic kidney
disease stage 3, 7.7% were in stage 4 and 15.4% in stage 5. There were 3.1% of patients with
persistent proteinuria. Hypertension and diabetes mellitus were co-morbidities.
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Prevalencia de la enfermedad renal cronica entre los pacientes que asisten a una

clinica ambulatoria de VIH en Kingston, Jamaica
C Price!, AK Soyibo?, G Barrow?, T Clarke*, EN Barton®

RESUMEN

Se revisaron las historias clinicas de 983 pacientes diagnosticados con el virus de la inmuno-
deficiencia humana (VIH), 501 de los cuales eran mujeres, y 482 hombres. La edad promedio
fue de 42.1 arios, el numero promedio de anios a partir del diagnostico de VIH fue 7.4, y la
duracion promedio de la terapia antirretroviral altamente activa (TARAA) fue de 51.7 meses.
El conteo de CD4 promedio en el momento del diagnostico fue de 268.5 células/ul, pero el mas
reciente conteo de CD4 fue de 461 células/ul, y el 85.8% de los pacientes se encontraban bajo
terapia TARAA. El conteo de CD4 promedio fue menor en aquellos pacientes con una tasa de
filtrado glomerular (TFG) de < 60 ml/minuto/1.73 m?, en comparacion con los pacientes que
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tenian solo proteinuria y una TFG de > 60 ml/minute/1.73 m?. En la poblacion de la muestra,
el 76.9% de los pacientes tenia enfermedad renal cronica en etapa 3, el 7.7% estaba en la
etapa 4, y el 15.4% en la etapa 5. Habia 3.1% de pacientes con proteinuria persistente. La
hipertension y la diabetes mellitus fueron comorbilidades.

Palabras clave: Enfermedad renal cronica, VIH, prevalencia, proteinuria

INTRODUCTION

The human immunodeficiency virus (HIV)/acquired
immunodeficiency syndrome (AIDS) was the fourth
leading cause of death worldwide, and the impact of
this was especially devastating in the developing world
where 95% of the cases were reported to be found (1).
From 1982 to the end of December 2005, 10 553 AIDS
cases were reported in Jamaica, and it was estimated that
1.5% of the adult population were living with HIV/AIDS
(1). In Jamaica, in 2004, AIDS was the second leading
cause of death among the 15- to 24-year-old age group
and was a leading cause of death in children. It was
reported that approximately 25 000 people were living
with HIV/AIDS in Jamaica (1). HIV-infected individu-
als with worsening renal function have an increased risk
of progression to AIDS and death (2).

Kidney failure, both acute and chronic, occurs in
patients with HIV. Untreated acute renal failure can
lead to chronic renal failure. Chronic kidney disease
(CKD) is a worldwide public health concern; it is
under-diagnosed and under-treated in the HIV popula-
tion. Evidence has indicated that the adverse outcomes
of CKD (such as end-stage renal disease [ESRD],
cardiovascular disease, chronic malnutrition, various
infectious complications, chronic anaemia and pre-
mature death) can be prevented or delayed with early
detection and treatment (3).

Many definitions of CKD exist; we use the K/DOQI
(the dialysis outcome quality initiative, a subset of the
National Kidney Foundation [NKF], an American non-
governmental organization focussed on the guidelines
governing the management of patients with kidney
disease) definition. It defines CKD as kidney damage
for three or more months, as defined by structural or
functional abnormalities of the kidney, with or without
a decreased glomerular filtration rate (GFR; the aggre-
gate filtrate across the basement membrane taking into
account all glomeruli in both kidneys expressed as ml
per minute), manifested by pathologic abnormalities
or markers of kidney damage, including abnormalities
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in the composition of blood or urine or abnormalities
in imaging tests or a GFR of < 60 ml per minute per
1.73 m? for three months or more with or without kidney
damage (3). End-stage renal disease is defined as a GFR
below 15 ml per minute per 1.73 m? usually accompa-
nied by signs and symptoms of uraemia, or as the need
for initiation of kidney replacement therapy. The GFR
is considered the best measure of overall kidney func-
tion. Normal GFRs vary according to the patient’s age,
gender and body size. In young adults, the normal GFR
is approximately 120—130 ml per minute per 1.73 m* and
declines with age (3). A GFR below 60 ml per minute
per 1.73 m? represents loss of one half or more of the
adult level of kidney function (3).

The prevalence of CKD and the predictors of CKD
in the HIV-infected population in Jamaica have not
been well defined. Mathematical models predict a
beneficial impact of highly active antiretroviral ther-
apy (HAART) on the rate of progression to ESRD in
HIV patients with AIDS. However, due to the benefi-
cial impact of HAART on the survival of patients with
HIV, the prevalence of CKD and therefore the overall
number of patients with HIV and ESRD is expected to
increase (4). The impact of the HIV epidemic has been
projected to have potentially disastrous consequences
in the developing world (5). However, funding has
been forthcoming in an attempt to increase the supply
of HAART at reduced prices or even without costs to
the developing nations. However, are we headed for
another epidemic, an epidemic of chronic renal disease
in an increasing pool of HAART-treated patients? The
public health implications to economies already hard
pressed to deal with treating HIV-positive individuals
according to Western guidelines and protocols would
be formidable.

Study objectives

The objectives of this study were to determine:

»  the prevalence of CKD in a sample of 600 HIV-
positive patients attending the Centre for HIV/AIDS
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Research, Education and Services (CHARES), a
specialist outpatient clinic in Kingston, Jamaica;

e the predictors of CKD in this population and the
markers of its severity;

. the duration of HIV infection, use of HAART,
duration of HAART use, CD4 count and the use of
intravenous controlled substances; and

* the presence of comorbid conditions (diabetes,
hypertension, chronic tobacco use) in the patient
population.

A HIV-positive individual is one with a positive
enzyme immunoassay and a positive Western blot test
for HIV. A person with AIDS is defined as a HIV-positive
individual with a CD4 count of less than 200/mm?* and/
or an AIDS defining condition. Based on the classifica-
tion of the Centers for Disease Control and Prevention,
United States of America, it will include categories A3,
B3 and CI to C3.

SUBJECTS AND METHODS

The study was conducted at CHARES at the University
Hospital of the West Indies, Kingston, Jamaica. The
clinic had more than 1600 patients enrolled at the time
of this study. Clinics are conducted four times per week.
Approximately 60 patients are seen per week.

This is a cross-sectional retrospective study of a pre-
dominantly Afro-Caribbean population of HIV-positive
individuals. The medical records of all the patients
attending CHARES were carefully reviewed, and their
renal failure was noted based on the presence of CKD
observed in them.

The GFR was calculated from their serum creatinine
values using the Modification of Diet in Renal Disease
(MDRD) and Chronic Kidney Disease Epidemiology
Collaboration (CKD-EPI) formulae which use many
variables for the computation. The initial MDRD for-
mula as defined in the MDRD study consisted of six
variables: age, gender, ethnicity, creatinine, urea and
albumin. However, the four-variable MDRD equation
(involving only age, gender, ethnicity and creatinine)
was used because it had been shown to be equally accu-
rate (3, 6, 7).

An extensive evaluation of the MDRD study equa-
tion showed good performance in populations with
lower levels of GFR but variable performance in those
with higher levels of GFR, and CKD-EPI had good
performance in this range (6) with CKD categorization
based on estimated GFR and presence of albuminuria as
a marker of renal disease.

The data extracted from the patients’ medical records
were: (a) age, (b) gender, (c) date of HIV diagnosis,
(d) ethnicity, (e) weight and height, (f) various serum
biomarkers and creatinine measurements over the previ-
ous 12 months, (g) previous and most recent CD4 count,
(h) the use of HAART and the agents used including the
duration of HAART, (i) the presence of chronic illness-
es, diabetes mellitus and hypertension, and (j) tobacco
and use of intravenous illicit drugs.

A multivariate logistic regression analysis was done
to assess the relationship among HIV status, HAART
use, CD4 count, hypertension, diabetes mellitus and the
presence of more advanced CKD stage.

The identity of all the subjects was protected. The
names of the participants did not appear in any pub-
lished data. Rather than names or registration numbers,
codes were used to identify the subjects. The data col-
lection sheet would not be a part of the patient’s medical
records. All the information gleaned was kept in a safe
location, and access to the database was restricted to the
investigators.

Benefits of the study

We believe that this study will be of benefit in the fol-

lowing ways:

e the prevalence of CKD in the HIV population
attending this specialized clinic would be assessed;

*  the predictors of CKD in the study sample and their
correlation to severity would be identified;

*  the findings of this study suggested the need to
implement strategies for reducing the prevalence
of CKD and for the early detection of CKD in
the HIV population so that the adverse outcomes
of CKD (such as ESRD, cardiovascular disease,
chronic malnutrition, chronic anaemia and prema-
ture death) could be prevented or delayed with their
early detection and treatment; and

e the findings of this study would assist in assessing
the future economic impact of the HIV/AIDS epi-
demic based on the current prevalence of CKD in
the HIV population.

RESULTS

The medical records of 983 HIV patients (501 female
and 482 male) were reviewed. Their mean age was 42.1
years. The mean number of years since diagnosis of HIV
was 7.4, and the average duration of HAART therapy
was 51.7 months. The mean CD4 count at diagnosis
was 268.5 cells/uL, and 461 cells/uL. was the most cur-
rent result. Of this cohort, 85.8% were on some type of
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HAART: 638 of the patients (64.9%) were on first-line
HAART and 206 (20.9%) on second-line treatment. A
total of 28.3% of the patients had documented opportun-
istic infections.

Using MDRD and CKD-EPI, the prevalence of CKD
was 2.6%. While 76.9% of the patients were classified
to be at stage 3 of CKD according to the NFK classifica-
tion, 7.7% were at stage 4 and 15.4% at stage 5 of CKD,
respectively. Thirty of the patients (3.1%) had persistent
proteinuria on urine analysis, while 20 of the patients
(2%) had quantification of proteinuria. Thirteen of the
patients had proteinuria of < 1 g/day, and the rest had
proteinuria of > 1 g/day. In the GFR group, the mean
age was 52.5 years, compared to 45.3 years in the per-
sistent proteinuria group. The mean number of years
since diagnosis of HIV was 5.9 years in the proteinu-
ria group and six years in the GFR group. Male patients
comprised 65.4% of the GFR group, compared to 62.1%
in the patients who demonstrated persistent proteinuria.

Both the mean initial CD4 count and the most current
CD4 count were lower in the GFR group (170.8 cells/uL.
and 427.8 cells/uL, respectively) than in the proteinuria
group (194 cells/puL and 446 cells/uL, respectively). In
all the patients in both groups, HAART was initiated.
While the mean duration was 53.5 months in the GFR
group, it was 55.4 months in the proteinuria group. The
use of second-line therapy was higher in the GFR group
(65.4%) than in the proteinuria group (38%). In the GFR
group, three of the patients (11.5%) had Type Il diabe-
tes, four of the patients (15.4%) had hypertension, and
three of the patients (11.5%) had both hypertension and
dyslipidaemia. In the proteinuria group, 13.8% of the
patients had hypertension and diabetes. A total of 38.5%
of the patients had a history of opportunistic infection in
the GFR group, compared to 48.3% of the patients in the
proteinuria group. Neither group had any tobacco use.

DISCUSSION

This study sought to determine the prevalence of CKD
among patients in a HIV outpatient referral centre.
Chronic kidney disease is defined as kidney damage for
three or more months, as defined by structural or func-
tional abnormalities of the kidney, with or without a
decreased GFR, manifested by pathologic abnormalities
or markers of kidney damage, including abnormalities
in the composition of blood or urine or abnormalities
in imaging tests or a GFR of < 60 ml per minute per
1.73 m? for three months or more with or without kidney
damage. Both the MDRD and the CKD-EPI were used
to calculate the GFR.

Hypertension and diabetes are well-documented
risk factors for CKD. In this study, three of the patients
had only Type II diabetes, four had only hypertension,
and three had both hypertension and dyslipidaemia.
Cigarette-smoking, hepatitis C co-infections and intra-
venous drugs were cited as the risk factors for CKD
in other studies. While drug use is not uncommon
in Jamaica, it was interesting to note that none of the
patients with CKD, either by GFR or persistent proteinu-
ria, used tobacco.

The prevalence of CKD in this study was 2.6% when
using a GFR of < 60 ml per minute per 1.73 m? and 3.1%
when using persistent proteinuria. There had been wide
variabilities in the prevalence of CKD in the HIV popu-
lation, even within the same geographic location. In a
prospective cohort of 22 156 HIV-positive military vet-
erans followed up over an eight-year period, 0.1% of the
patients had proteinuria greater than 300 mg/day at the
baseline, and 0.2% had an estimated GFR of less than 60
ml per minute per 1.73 m? at the baseline. These vary,
compared to other reports which estimated a prevalence
of 5-7% in a study by Estrella et al (8) and a preva-
lence of as high as 32% in a study by Szczeech et al
(9). Studies from Sub-Saharan Africa had estimates of
2% in Burundi (10) in contrast to 38% in Nigeria (11).
Interestingly, this was thought to be due to a genetic
predisposition likely attributed to polymorphism in the
apolipoprotein L1, which is located on chromosome 22.

A low CD4 count at diagnosis of HIV, a high HIV
viral load, hepatitis C co-infection and co-morbidities,
hypertension and diabetes are risk factors for develop-
ing CKD. In the presence of certain co-morbidities, the
exact aetiology of CKD may pose a diagnostic dilemma.
Laboratory parameters, such as the CD4 count, viral
load, hepatitis serology, HbAlc along with radiological
investigations (eg ultrasound), prove invaluable in these
cases. Perhaps, more importantly, such cases highlight
the need for renal biopsies which would be critical for
optimal medical management as the histological pat-
terns may vary as was reported in a study on patients in
Sub-Saharan Africa (12).

The Kidney Disease: Improving Global Outcomes
recommended screening for renal disease with routine
chemistry in patients newly diagnosed with HIV, prior to
initiating antiretroviral therapy (ART), prior to any ART
regime changes and every three to six months thereafter
(13). Urine analysis is also recommended at diagnosis
and every three to six months. However, more frequent
monitoring is required in patients with co-morbidities
such as diabetes and hypertension. Given the economic
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burden associated with CKD and especially the need for
dialysis, strict adherence to such protocols is needed to
facilitate the early detection of renal disease and timely
intervention in its treatment.

Screening and early detection of renal disease with
appropriate interventions will result in better outcomes.
In patients with CKD, interventions (such as aggressive
blood pressure management, glycaemic control along
with the use of angiotensin-converting enzyme inhibi-
tors and angiotensin receptor blockers, and appropriate
and early initiation of ART) will minimize its progres-
sion to ESRD. The importance of these interventions
cannot be overstated, especially in resource-limited set-
tings such as Jamaica.

Over the past two decades, there has been a signifi-
cant improvement in the life expectancy for those living
with HIV; the reasons for this are multi-faceted. Public
education campaigns have perhaps provided the back-
bone for the movement to early detection, safer sexual
practices, the decrease in discrimination and sensitizing
the public to the availability of care for patients living
with HIV. In this post-HAART era, it is likely that the
patterns of renal disease may mirror those seen in the
general population, namely due to hypertension and
diabetes.

CONCLUSION

This study was conducted to determine the prevalence
of CKD among patients attending a HIV referral centre
in Jamaica. It must be noted that the size of this study
sample was small, and more studies with larger samples
should be attempted on the screening for renal disease
across all HIV treatment centres across Jamaica. These
will provide more meaningful data. Other areas for
improvement include: sensitizing physicians to screen

for renal disease in this at-risk population, along with
advocating for aggressive blood pressure and strict gly-
caemic control in patients with co-morbidities.
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