THE MORBIDITY AND MORTALITY ASSOCIATED WITH KIDNEY DISEASE IN AN
HIV-INFECTED COHORT IN PUERTO RICO

Introduction: Nephropathy in HIV-infected
patients has been associated with progression
to AIDS and death. The virus, several co-
morbid conditions and certain medications
may contribute to the development and
progression of kidney disease.

Methods: This study analyzed data collected
from HIV-infected persons enrolled in a HIV
registry in Puerto Rico during January 1998
through September 2006. Demographic fac-
tors, clinical manifestations, laboratory findings
at enrollment, and antiretroviral therapy (ART)
prescriptions were compared between pa-
tients with and without kidney disease. Death
status and cause of death by December 2006
were also evaluated and compared.

Results: The study included 1,283 subjects,
69.0% male, 39.7% injecting drug users,
19.5% hepatitis C infected, 6.5% with diabetes
mellitus (DM-2), 11.6% had hypertension
(HTN) and 9.0% had kidney disease. Patients
with kidney disease had significantly higher
(P<.05) HIV viral load mean (273,499 vs
202,858 copies/mL), CD4 T-cell count < 200
(57.0% vs 44.4%), underweight (22.9% vs
10.9%), DM-2 (13.9% vs 5.8%), HTN (27.8%
vs 10.0%) and mortality (15.9 vs 5.7 deaths per
100 years of follow-up) than those without it.
Cox proportional hazard analysis showed that
patients with kidney disease had a higher
mortality risk (2.1) after controlling for age, sex,
HIV risk factor, ART prescription in the last
year and HIV disease duration.

Conclusions: This study demonstrated a
substantial disparity in mortality for Puerto
Rican HIV-infected patients with nephropathy.
Kidney disease preventive strategies that in-
clude aggressive control of HIV-infection and
chronic medical conditions, such as hyperten-
sion and diabetes, are recommend as an
approach to reduce this health disparity. (Ethn
Dis. 2010;20[Suppl 1]:51-163-51-167)
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INTRODUCTION

The patterns of mortality among
HIV-infected persons have been chang-
ing with the introduction of highly
active antiretroviral therapy (HAART).
More specifically, the presence of kid-
ney disease has been increasing as a
cause of death among HIV-infected
patients. National trends derived from
US death certificates among persons
with HIV demonstrate that, from 1987
through 1999, the proportion of deaths
associated with kidney disease account-
ed for 10.4%." Similarly, mortality
trends of a HIV-infected cohort fol-
lowed in Puerto Rico since 1992
revealed an increase of renal disease as
a clinical condition reported as a cause
of death. With the introduction of
HAART in Puerto Rico, kidney disease
was associated as a cause of death in
7.3% of patients as compared to 6.3%
before HAART.?> While a decrease in
AIDS-related opportunistic conditions
has been documented, an increase in the
presence of chronic conditions such as
diabetes mellitus type 2 (DM-2), car-
diovascular diseases (CVDs) and renal
diseases have become more relevant in
defining the prognosis among HIV-

3% The presence of

infected subjects.
kidney disease has been associated with
the severity of HIV infection, rate of
progression to AIDS, increased mortal-
ity, and has been identified as cause of
hospital admissions.”> Survival is ad-

versely affected by the presence of end-
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stage renal disease particularly in the
absence of antiretroviral therapy.®’

The pathogenesis of kidney disease
in HIV-infected patient is frequently
multifactorial with a number of specific
entities well-defined, including HIV-
associated nephropathy (HIVAN) and
diabetic nephropathy, among others.®
While HIVAN has been described as
occurring overwhelmingly in persons of
African or Haitian descent, there is
limited data describing the epidemiolo-
gy of kidney disease in a Hispanic
cohort and no published data from
Puerto Rico.

Puerto Rico has a high prevalence of
HIV and has the largest concentration
of Hispanics within the United States
and its territories.””'" National data on
abnormal kidney function and chronic
kidney disease are not available for
Hispanic HIV-infected patients. The
availability of this data is relevant for
the planning of evidence-based preven-
tion activities that may prolong the lives
of the affected population. The present
study examines the epidemiology of
HIV-infected patients with and without
kidney disease and the risk for death
associated to kidney disease.

METHODS

Study Population

The study evaluated the prevalence
of kidney disease among a cohort of
adult HIV-infected persons who entered
the Retrovirus Research Center (RRC)
at Bayamon, Puerto Rico between
January 1998 through September 2006
and that had at least one serum
creatinine measure. Demographic fac-
tors, clinical manifestations, laboratory
findings, and antiretroviral therapy
(ART) prescriptions at enrollment or
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in the previous 12 months were com-
pared between patients with and with-
out kidney disease. Study participants
were followed up to death or study end
by December 2006 at the Ramén Ruiz
Arnau University Hospital or in the
HIV ambulatory clinic at our institu-
tion. The study was conducted with the
approval of the institutional review
board (IRB) of the Universidad Central
del Caribe.

Once an informed consent was
obtained, a baseline questionnaire was
completed and laboratory testing was
performed including CD4+ T-lympho-
cyte count, HIV viral load, HCV viral
load (if co-infected), white and red
blood cell count and a comprehensive
panel of tests that included creatinine.
Enrollment included a retrospective
abstraction of clinical data and labora-
tory findings from the last 12 months.
HIV risk behaviors and sociodemo-
graphic data were gathered via face-to-
face 30-minute interviews. The infor-
mation was supplemented with medical
record abstractions, which included
diseases, laboratory data, therapy-related
information and medical complications.
The AIDS-defining illnesses, including
Pneumocystis jirovecii pneumonia (PJP),
cerebral toxoplasmosis (CT), recurrent
bacterial pneumonia (RP), pulmonary
tuberculosis (PTb), and Kaposi’s sarco-
ma (KS), were evaluated. HIV disease
duration was estimated based on the
initial positive HIV test reported. Kid-
ney disease was defined as a glomerular
filtration rate (GFR) below 60mL/min.
The GFR was estimated by the Modi-
fication of Diet in Renal Disease
(MDRD) equation that included stan-
dardized serum creatinine level, age and
sex.'" GFR was expressed in millimeters
per minute per 1.73 m” The partici-
pants were considered to have a history
of DM-2 or hypertension (HTN) if this
was documented in the medical record.
Body mass index (BMI) was calculated
using weight divided by height squared
(kg/mz). Participants were classified as
underweight if their BMI was <18.5 kg/
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m?. Prescription of antiretroviral thera-
pies (ART), including nucleoside re-
verse transcriptase inhibitors (NRTI),
non-nucleoside reverse transcriptase in-
hibitors (NNRTI), and protease inhib-
itors (PI) were also collected. The use of
HAART was defined as the use of three
or more antiretroviral drugs in the same
regimen at or before enrollment.
Mortality analysis used death status
available through December 2006.
Mortality data were obtained from a
review of the institutional medical
records and the Puerto Rican AIDS
surveillance system. The Puerto Rico
demographic mortality registry was also
used to establish date and certificate-
based causes of death. The reported
causes of death were tabulated and
organized into systems or organ failure.

Statistical Analysis

The Statistical Package of Social
Sciences (SPSS, Chicago, Ill.) program
was used to perform univariate, and
bivariate analyses. Differences between
patients with and without kidney dis-
ease including enrollment findings,
mortality rates and causes of death were
analyzed with the Chi-square or Fisher
exact test, and the student # test. Odds
ratios and 95% confidence intervals
(CI) were presented. In addition, Cox
proportional hazard analysis with rele-
vant covariates, including variables with
P values =.05 in the bivariate analyses,
were use to evaluate mortality risk in the
cohort. The data were presented as
mortality hazard ratios (HR) with their
95% CI. A Pvalue =.05 was considered
to be statistically significant.

RESULTS

General Findings

Of the 1,518 HIV-infected patients
who visited the RRC during the study
period, 1,440 entered the HIV cohort.
Of them, 1,283 persons had at least one
measure of serum creatinine level at
enrollment. Among those with creati-
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nine data, 69.0% were male, the mean
educational level was below 9™ grade,
and the HIV transmission risk factor
were 39.7%, injection drug users (IDU)
and 27.3% men who have sex with men
(MSM). The mean age was 40.8 =
9.6 year. Approximately 2.3% had a
history of PJP, 2.1% CT, 0.5% RP,
0.5% KS, 19.5% HCV, 11.6% HTN
and 6.5% DM-2 at study entry (data
not shown). A CD4+T cell count <200
cells/ul was observed in 45.3%, 9.0%
had moderate-to-severe kidney disease
with a GFR estimated by the MDRD
study equation below 60mL x min,
11.9% were underweight and 57.3%
had received HAART at enrollment or
in the previous 12 months.

Characteristics of Patients with
and without Kidney Disease

Patients with kidney disease were
more likely to have a CD4+ T cell
count <200 cells/uL, higher HIV mean
viral load, and higher prevalence of
underweight, CT, DM-2 and HTN at
enrollment than patients without kid-
ney disease (Table 1). Patients without
kidney disease were more likely to be
prescribed with HAART than those
with kidney disease (Table 1).

Mortality Findings

Among the 1,283 HIV-infected
patients, 323 (25.2%) had died at the
end of the observation period, with a
significantly higher mortality in patients
with kidney disease (15.9 vs. 5.7 deaths
per 100 years of follow up). Bivariate
analysis demonstrated that patients with
kidney disease were more likely to die
during follow-up than those without
kidney disease (OR = 5.2, 95% CI
2.18-12.48). Death was significantly
more likely to be attributed to kidney
disease and less likely to be attributed to
liver disease among the patients with
kidney disease (Table 2). Cox propor-
tional hazard analysis confirmed that
patients with kidney disease had a
higher mortality than those without it
(HR= 2.12, 95% CI1.50-3.00), after
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Table 1. Demographic, clinical manifestations and outcome by study group
With kidney disease Without kidney disease
n=115 (9.0%) n=1,168 (91.0%) Odds ratio (95%ClI)

Male (%) 62.6 69.6 0.73 (0.49-1.08)
HIV disease duration (mean) 4.8%4.7 4.9+4.6 -

Mean age at GRF (years) 44.1+10.1 40.4+9.4% -

Mean time HIV-GRF (years) 3.5x4.7 3.6x4.6 -

Mean time GRF-Last (years) 2.7*x2.7 3.9+2.6* -
Injecting drug use (%) 47.0 39.0 1.38 (0.94-2.03)
Men sex with men (%) 21.2 27.8 0.70 (0.38-1.29)
Mean CD4+ cell count/ul 255280 299+273 -

CD4+ T cell< 200/ul (%) 57.0 44.41 1.66 (1.08-2.55)

Mean HIV viral load/mL
Body Mass Index (%)

Underweight
Normal
Overweight
Obese

Clinical manifestation (%)

Diabetes mellitus type 2
Hypertension

PJP

Pulmonary tuberculosis
Cerebral toxoplasmosis
Recurrent pneumonia
Kaposi’s sarcoma
Esophageal candidiasis
Pulmonary candidiasis
HCV co-infection

HAART (%)

Use of NRTI (%)

Use of NNRTI (%)

Use of Pl (%)

Mortality rate (%)

Mortality (deaths X 100 years)

273,499%274,000

22.9
52.4
14.3
10.5

13.9
27.8
4.3
0.0
7.8
1.7
0.0
7.8
0.9
20.9

37.4
44.3

4.3
33.0
55.7
15.9

10.9*
48.1
28.3
12.7

5.8*
10.0*
2.1
0.9
1.5%
0.4
0.6
4.7
0.2
19.3

59.2*
64.5%
12.4*
47.7*
22.2*

5.7*

202,858+200,000%1 -

1.92 (1.15-3.23)
Ref.

0.46 (0.26-083)

0.76 (0.39-1.49)

2.61 (1.46-4.68)
3.46 (2.21-5.43)
2.08 (0.78-5.54)
0.99 (0.99-1.00)
5.43 (2.38-12.37)
4.12 (0.79-21.46)
0.99 (0.99-1.00)
1.72 (083-3.57)
5.11 (0.46-56.83)
(

1.09 (0.69-1.76

)
0.41 (0.28-0.61)
0.44 (0.30-0.65)
0.32 (0.13-0.80)
0.54 (0.36-0.81)

( )

4.40 (2.97-6.52

* P<.01 between kidney disease groups.
t P<.05 between kidney disease groups.

Cl= confidence interval; GRF=glomerular filtration rate; PJP= pneumocystic jirovecii pneumonia; HCV= hepatitis C virus; HAART= highly active antiretroviral therapy;
NRTI= nucleoside reverse transcriptase inhibitors; NNRTI= non nucleoside reverse transcriptase inhibitors; PI= protease inhibitors.

controlling for age, sex, estimated HIV
disease duration, underweight, history
of IDU, CD4+ T cell count, HTN,
DM-2, HCV seropositive status, prev-
alent AIDS-defining conditions and
history of HAART prescription. Addi-
tionally, mortality was associated with
IDU, DM-2, underweight, PJP, lower
CD4+T cell count, and the absence of
HAART. (Table 3)

DISCUSSION

Most of the reported data about
renal disease in HIV-infected patients
are derived from studies in which there

are few Hispanics. African Americans
experience the highest rate of HIV
infection and chronic kidney disease in
the US.'>'? The data from this study
provide an estimate of the prevalence of
kidney disease in Hispanic HIV-infect-
ed patients and more specifically in
Puerto Ricans. The 9% prevalence rate
of kidney disease in this cohort is
slightly higher than that reported by
previous studies. Gardner et al in their
study of 885 US HIV-infected women,
found a prevalence of 7.2% at baseline'
and Choi et al in their study of 15,135
HIV-infected persons found that 7.3%
of White and 6.9% of African American
patients had a renal dysfunction.'” Both
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Chofi’s study and our study used GFR
levels to define kidney dysfunction.
Other studies use the presence of
proteinuria or an elevated serum creat-
inine as index of renal dysfunction.'*
GFR s

measure

accepted as the best overall
of kidney function since it
controls the variation in the serum
creatinine levels causes by sex, age and
BMI."" These variables are often quite
critical in the evaluation of target organ
damage. We believe that, along with
Choti’s study, we have utilized a more
accurate measure of kidney function.
Chronic kidney disease is a serious
condition associated with premature

mortality, decreased quality of life and
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Table 2. Mortality causes by kidney disease (%)

With kidney Without kidney Odds ratio
Causes of death disease (n=64) disease (n=259) (95% CI)
Cardiovascular conditions 25.0 17.8 1.54 (0.81-2.96)
Pulmonary conditions 56.3 43.6 1.66 (0.96-2.88)
Hematological conditions 10.9 9.3 1.20 (0.49-2.93)
Gastrointestinal conditions 14.1 17.8 0.76 (0.35-1.64)
Hepatic conditions 4.7 13.5 0.32 (0.94-1.06)
Renal conditions 18.8 4.2% 5.20 (2.18-12.43)
Metabolic conditions 3.1 5.0 0.61 (0.13-2.78)
Neurological conditions 9.4 8.1 1.17 (0.45-3.04)
Neoplasms 3.1 6.2 0.49 (0.11-2.19)
Sepsis 23.4 18.9 1.32 (0.68-2.53)

* P<.01 between kidney disease groups
Cl= confidence interval

. . 1
increased health-care expenditures. 3

Although our study did not examine
end stage renal disease, it demonstrated
a clinically and statistically significant
increased risk for death among patients
with kidney disease, even after control-
ling for other factors including prescrip-
tion of HAART. Our findings highlight
the importance of including this condi-
tion among the priority considerations
when designing any intervention to
prolong the lives of HIV-infected
Puerto Rican patients. Our study sug-
gests a higher degree of immune
dysfunction in patients with kidney
disease. Higher level of HIV-RNA viral

load, lower CD4+ cell count and higher
prevalence of AIDS-related conditions
were significantly seen in patients with
kidney disease. In addition low BMI,
the presence of chronic conditions
including DM-2 and HTN, were more
common in these patients. Consistent
with previous work, these findings
supported an association between more
advanced AIDS conditions and chronic

in HIV-infection
4,14

medical conditions
patients with kidney dysfunction.

With regard to disease outcome, our
results demonstrate a substantial differ-
ence in mortality among HIV-infected
patients with kidney disease. They have

Table 3. Mortality risk in HIV patients by Cox proportional hazard

Mortality Hazard ratio 95% Cl P
Female 0.93 0.70-1.25 635
Age at study entry 1.02 1.00-1.03 .053
IDU antecedent 1.63 1.21-2.18 .001
HIV duration 0.99 0.96-1.02 495
Kidney disease 2.12 1.50-3.00 <.001
Diabetes mellitus type 2 1.64 1.05-2.57 .030
Hypertension 1.09 0.74-1.59 .691
HCV 1.17 0.86-1.60 .319
PJP 1.94 1.09-3.45 .023
Recurrent pneumonia 1.75 0.54-5.67 .355
Cerebral toxoplasmosis 1.41 0.71-2.80 333
Underweight 1.89 1.37-2.60 <.001
CD4+T cell <200/ul 2.08 1.57-2.76 <.001
HAART 0.60 0.45-0.77 <.001

Cl= confidence interval; IDU= injecting drug use; HCV= hepatitis C virus; PJP= pneumocystic jirovecii
pneumonia; HAART= highly active antiretroviral therapy.
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twice the risk of death than patients
without renal disease (MR= 2.12), after
controlling for cofactors.

Our study demonstrates that the
recommendation of the Infectious Dis-
eases Society of America (which states
that all patients should be assessed for
existing kidney disease with a screening
urine analysis and a calculated estimate
of renal function at time of HIV
diagnosis) is particularly important for
Hispanic populations.'® High-risk pop-
ulations for developing kidney disease,
including African American persons,
those with CD4+ T cell count <200
cell/uL or HIV viral load >4000
copies/mL, or those with HTN, DM-2
or HCV should undergo annual screen-
ing for renal dysfunction. Patients with
proteinuria or reduced renal function
should be promptly referred to nephrol-
ogists and undergo additional evalua-
tions. These recommendations highlight
the importance of aggressively manag-
ing Puerto Rican HIV-infected persons,
as having a high risk for developing
kidney disease.

Our study had several limitations.
First, the study group was selected from
a passive surveillance cohort, where the
patients had come to the center to have
the data collected. This type of surveil-
lance could increase the probability of
being lost to followup for some partic-
ipants, which would generate missing
data that could affect the study findings.
Second, many patients of the cohort had
only one creatinine measure at the study
time and it is highly recommended the
use of at least two consecutive creatinine
measures to evaluate the renal function.”
Consecutive measures would minimize
the transient creatinine variations relat-
ed to nonintrinsic renal processes,
increasing the accuracy of the kidney
disease diagnosis.

Implications for Improving
Health Disparities

Our study was performed in a
Hispanic HIV-infected population and

demonstrates an increased prevalence of



kidney disease. We recommend im-
provements in prevention strategies
(particularly at time of diagnosis) tar-
geted to this population to decrease
health disparity in this population.
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