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ABSTRACT

Background: Renal involvement in HIV patients is relatively common and quite broad. However, despite an increasingly large number
of HIV patients in Asia, systematic studies of renal involvement are lacking. Objectives: The study was carried out to delineate the
clinical spectrum of renal disease in HIV/AIDS patients hospitalised in a tertiary care centre. Patients and Methods: A total of 510
consecutive hospitalised HIV/AIDS with age >18years were included in the study. Detailed demographic, clinical and laboratory
data including urinalysis was obtained from all participants. Results: Electrolyte disorders were seen in 71% of patients, with the
most frequent being hyponatremia (61%). Acute renal failure was seen in 15.8% and CKD was found in 13% of HIV patients. Dipstick
proteinuria of grade >1+ was seen in 147 patients (29% of total). CD4 count had a significant positive correlation with creatinine
clearance, hyponatremia and total leukocyte count, and significant negative correlation with duration of disease and proteinuria.
Conclusion: Electrolyte disorders and renal involvement are quite common in HIV/AIDS patients from India. Prompt diagnosis and
management is required as their presence carry higher morbidity and mortality.
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Introduction

Human immunodeficiency virus (HIV) infection is a global
pandemic with 36.9 million people infected wortldwide.l! In
India alone, 2.1 million people were estimated to be infected
in 2017 with an adult prevalence of 0.2%, leading to 69,000
deaths.'! However, with wide availability and improvement
of combination antiretroviral therapy regiments (cART),
AIDS-related deaths and opportunistic infectious diseases have
matkedly decreased. This has resulted in prolonged survival
of individuals leading to a change in clinical spectrum of
HIV. Consequently, renal involvement has become relatively
common and may be seen in up to one-third of the patients.?
The spectrum of kidney diseases in HIV patients is quite
broad, ranging from proteinutia,P electrolyte losses," and acute
kidney injury (AKD)P! to various degrees of chronic kidney
disease (CKD).l"
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HIV patients are predisposed to a myriad of electrolyte imbalances
owing to modified renal physiology, including reduced free water
clearance. Moreover, they are exposed to various infections and
inflammatory conditions which increase fever, vomiting, diarrhea,
and polyuria which alter homeostasis. This is further exacerbated
by a variety of medications including cARTSs and antibiotics.
As majority of electrolyte disorders are clinically silent, a high
degree of clinical suspicion and awareness is required, because
they contribute to both morbidity and mortality.®! AKI too is
frequently encountered in HIV infections, affecting up to 20%
of hospitalized patients and to a lesser degree in ambulatory
patients.’! AKT requites prompt diagnosis and management as
they greatly increase the risk of cardiovascular disease, end-stage
renal disease (ESRD), and mortality in HIV-infected cases.!"”
Moreover, CKD has become epidemic in HIV-infected patients

wotldwide, patticulatly in Black population.!'"

Despite large number of HIV-infected cases in Asian countries,
systematic studies of renal involvement in such patients are
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lacking. With this perspective, this study was carried out to
elucidate the clinical spectrum of renal disease in HIV patients
from a tertiary care center from India. To our knowledge, this
is the single largest study regarding comprehensive evaluation
of renal disorders in HIV/AIDS patients from the Indian
sub-continent.

Material and Methods

Study population and protocol

This was a single center observational study done at the Institute
of Medical Sciences (IMS), Banaras Hindu University (BHU),
Varanasi, India. All consecutive HIV-positive patients
of 218 years of age, admitted in general medicine or nephrology
departments, were included in the study. The participants were
subjected to detailed history, physical examination, and laboratory
investigation including complete blood picture, urine analysis,
renal function test, liver function test, random blood glucose,
HBsAg, Anti-HCV (hepatitis C virus), and CD4 count. The
urine was tested using standard dipstick method for screening of
proteinuria. The patients having a dipstick proteinuria of 1+ or
more were subjected to quantitative 24-hour urinary protein
estimation. The study was conducted according to the Helsinki
Declaration and the Good Clinical Practice Guidelines. Written
informed consent was obtained from all patients. Ethical approval
for the study protocol was obtained from Ethics Committee of
IMS, BHU.

Definitions

Diagnosis of HIV and AIDS were based on 1993 revised
classification system by CDC (Centers for Disease Control and
Prevention).'” Acute renal failure (ARF) was defined, according to
Adult AIDS Clinical Trials Group, as an increase in serum creatinine
level to values 1.5 mg/dL that returns to baseline values within
3 months.! CKD was defined as kidney damage (structural or
functional abnormalities of the kidney) or estimated glomerular
filtration rate (eGFR) <60 ml./min/1.73 m? for 3 months or
more, irrespective of cause.'"! Creatinine clearance (CtCl) was
calculated by Cockcroft-Gault equation.!”
creatinine 21.5 mg% and/ ot spot proteinuria >1+ were classified

Patients with serum

as having renal involvement. Nephrotic range proteinuria
was defined as a 24-hour urine protein 23.5 gm/day. Among
electrolyte disorders, hyponatremia was defined as serum
Na <135 mmol/L, hypernatremia as serum Na >145 mmol/L,
hypokalemia as serum K <3.5 mmol/L, and hyperkalemia as
serum K >5 mmol/L.

Statistical evaluation

The data were analyzed using GraphPad Prism 7, version 7.04
(GraphPad Software, Inc.). Continuous variables were presented
as means and SDs and categorical variables were expressed as
frequencies and percentages. The P value for comparing two
independent continuous variables was from unpaired Student
ttest and for comparing two proportions was from the Chi-square
test or Fisher exact test. Spearman and Pearson’s correlation
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coefficient was used to calculate the correlation between CD4
count and patient-related variables. All tests were two-sided, and
statistical significance was at P < 0.05.

Results

Patient characteristics

A total of 510 consecutive hospitalized HIV/AIDS patients wete
included in the study. The mean age of the study population
was 33.6 years, with a male predominance (71%). Most of
the patients were between 20 and 40 years of age (67% of
total), and only 2.6% belonged to >60 years age group. Fever
was the most common presenting complaint in the HIV
positive patients, accounting for 59% of the patients. This
was closely followed by vomiting (42%), weight loss (33%),
and diarrhea (26%). Diabetes and hypertension were seen
in 17.8% and 26.8% patients, respectively. Co-infection with
hepatitis B was seen in 9% and hepatitis C in 13.3% cases. The
mean hemoglobin was 11.1 gm/dL, with anemia being seen in
23% of the participants. The mean serum creatinine level was
1.2 mg/dL, with creatinine 1.5 mg/dL in 15.8% patients. The
average duration of disease at the time of inclusion in study
was 23 months and the mean CD4 count was 314 cells/mm?. In
all, 61% of the patients were taking combination anti-retroviral
treatment (ART) [Table 1].

Table 1: Patient characteristics and relation with proteinuria

Variable Total With Without P
proteinuria proteinuria

Age (years) 33.6£11.6  32.8%t11.2 34.1+12 NS
Male 362 (71) 173 (34) 189 (37) NS
Diabetes 91 (17.8) 47 (9.2) 44 (8.6) NS
Hypertension 137 (26.8) 76 (14.9) 61 (11.9) NS
Hepatitis B 46 (9) 25 (4.9) 21 (4.1) NS
Hepatitis C 67 (13.3) 36 (7) 31 (6) NS
Duration of disease 23121 29126 19£17 <0.001
Hemoglobin (gm/dL) 11x1.7 10.8%1.8 12.1£2.1 NS
Creatinine (mg/dL) 1.220.9 1.3+0.8 1.1£0.9 NS
CD 4 count (cell/mm?)  314£175 190+152 3701186  <0.001
Taking c-ART 311 (61) 117 (23) 194 (38)  <0.001

Values shown represent numbers (percentages) and mean+SD. cART=Combination anti-retroviral therapy

>1gm/d: 10.2% \\

\

500mg-1gm/d: 18.8% = <300mg/d: 39.0%

J

Figure 1: Spectrum of proteinuria in HIV/AIDS patients

300-500mg/d: 32.0%
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Proteinuria quantification

Dipstick proteinuria of grade =1+ was seen in 147 patients
(29% of total) [Figure 1]. Moreover, 24-hour urinary protein
estimation was done in all these patients. Out of these,
proteinutia was in normal range (i.e., <300 mg/day) in 39%
patients (# = 57/147). About 50% patients had proteinuria
between 300 mg and 1 gm/day. Only 15 patents (10.2%) had
proteinuria >1 gm/day, with three patients in the nephrotic range.
There was no significant age and sex difference between patients
with and without proteinuria [Table 1]. Similatly, the prevalence
of diabetes, hypertension, hepatitis B, and hepatitis C were also
similar. However, the duration of HIV/AIDS was significantly
greater in patients with proteinuria (29 £ 26 vs. 19 = 17 months,
P < 0.001), and significantly lower number of patients were
taking ART in the proteinuria group. The CD4 counts too were
significantly lower in the proteinuric patients (190 £ 152 vs.
370 *+ 186 cells/mm?, P < 0.001).

Correlation of CD4 Counts with Clinical
Variables

Significant negative correlation was seen between CD4
counts and duration of disease (r = —0.33, P = 0.04) and
also with proteinuria (r = —0.45, P < 0.001). However, there
was no correlation with age and hemoglobin. A weak but
significant positive correlation was seen with total leukocyte
count (TLC). The CD4 counts were significantly correlated
with serum creatinine (» = —0.26, P = 0.02) and CrCl (= 0.29,
P = 0.01). Among electrolyte disorders, CD4 count correlated
well with hyponatremia (P = 0.05) but not with hypokalemia
(P = 0.09) [Table 2.

Electrolyte disorders

Hyponatremia (Na < 135 mmol/L) was by far the most common
disorder [Table 3]. It was present in 61.2% (» = 311/510)
of the patients. Serum sodium <130 mmol/L was present
in 38%. However, severe hyponatremia (Na <120 mmol/L)
was present only in 7% of the patients. Hypernatremia
comparatively was less common, present only in 4.1%, with
serum sodium >150 mmol/L seen in five patients only.

60

50

40

30

Percentage of Patients (%)

20

4.2

Hyponatremia

Hypernatremia

Figure 2: Spectrum of electrolyte disorders in HIV/AIDS patients
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Hypokalemia (K < 3.5 mmol/L) was present in 25.4% patients,
though significant hypokalemia (K < 3 mmol/L) was present only
in 11.6% patients. Hyperkalemia (KK > 5 mmol/L) was presentin
11.2% cases, and potassium level > 6 mmol/L was found only
in eight patients [Figure 2].

Spectrum of renal disease

Renal involvement in our study was seen in 214 patients (42%).
This included 29% of patients with proteinuria and 15.8%
with serum creatinine =1.5 mg/dL. Gross/microscopic
hematuria was seen in 8.8% and electrolyte imbalances in 71%
of the HIV/AIDS patients. Furthermore, CKD was found in
66 patients (13%) [Table 3].

Discussion

We have presented a single-center observational study describing
spectrum of renal disease in HIV/AIDS patients, including
proteinuria, electrolyte disorders, and renal dysfunction.
The major strength of this study was a large sample size of
HIV/AIDS patients from a tertiary cate centet.

The mean age in our study was 33.6 = 11.6 years with male
preponderance (2.4:1). This is similar to previous studies from
India.>'l However, the global sex distribution of HIV is quite
heterogeneous, with male preponderance in North America
and Europe, whereas in African studies, females constitute
60% to 70% of the patients.'"? With prolonged survival and

Table 2: Correlation of CD4 count with various parameters

Parameter Correlation coefficient (r) P
Age 0.08 0.35
Hemoglobin 0.12 0.21
Total leukocyte count 0.21 0.05
Duration of disease —0.33 0.04
Proteinuria —0.45 <0.001
Hyponatremia 0.30 0.05
Hypokalemia 0.14 0.09
Creatinine —0.26 0.02
CtCl 0.29 0.01
CrCl=Creatinine clearance

Table 3: Spectrum of renal disease and electrolyte

disorders in HIV/AIDS patients

Renal abnormalities Prevalence
21+ Dipstick proteinuria 147 (29)
Gross/microscopic hematuria 45 (8.8)
Dyselectrolytemia 362 (70.9)
Hyponatremia 312 (61.2)
Hypernatremia 21 (4.1)
Hypokalemia 130 (25.4)
Hyperkalemia 57 (11.2)
Creatinine 21.5 mg/dL 81 (15.8)
Chronic kidney disease 66 (13)
Renal involvement* 214 (42)

Values shown represent numbers (percentages). *Defined as dipstick proteinuria =1 + and/or serum
creatinine >1.5 mg/d
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aging of the HIV-infected population, the comorbid diseases
like hypertension and diabetes have begun to influence the
spectrum of kidney disease in patients with HIV.I'" The
prevalence of diabetes and hypertension in this study was
17.8% and 26.8%, respectively. This is considerably higher than
a recent meta-analysis reporting a worldwide median prevalence
of diabetes as 6.1% and hypertension as 19%.!'") Hepatitis B
co-infection was seen in 9% patients and 13.3% were hepatitis C
infected, which too is comparably higher than the global median
of 5.6% and 11%, respectively."”" Worldwide, the risk factors for
CKD such as hypertension, diabetes mellitus, and hepatitis C are
more prevalent in North America and Europe than Africa.l' The
high prevalence of this modifiable risk factors in HIV patients
from India and abroad provides a window of opportunities to
institute treatment and possibly retard CKD progression.

CD#4 cell counts serve as surrogate marker of HIV viral load
and activity.™! The mean CD4 count (cell/mm?) in our study
was 314 £ 175. Accordingly, the significantly lower CD4
count (<350 cells/mm?) in our study indicates a poor control
of the viral infection and presents a potential risk factor for
development of CKD.["l Moteovet, lower number of patients
in our study were on cART (65.9%), compared to studies
from the United States (77%) and Brazil (92%).1°?"1 We have
also reported a comparatively higher prevalence of dipstick
proteinuria in this study (29%). This is comparable to two
large studies from the United States reporting proteinuria of
29.8% and 32%.1"*I Range of proteinutia was 17.6% to 36.5%
in various Indian studies.'®#%! This may be probably due
to lack of awareness, low education level, delay in diagnosis
and treatment, and poor availability and access to health care
facilities in India.

Hyponatremia is the most frequent electrolyte abnormality in
both hospitalized and ambulatory HIV and AIDS patients.
Hyponatremia in our study was seen in 61.2% patients, which is
comparable to previously reported prevalence of 23.5% to 75%
in hospitalized HIV patients.**l Diarrhea and vomiting leading
to volume depletion are the usual cause of hyponatremia in
hospital admissions. Early recognition and treatment is warranted
because hyponatremia in HIV/AIDS is a marker of disease
severity and associated with higher morbidity and mortality.**!
Hypernatremia is relatively uncommon, but has been reported
in 31% of patients with very advanced disease.®) Potassium
imbalances, hypokalemia, and hyperkalemia are common in
HIV/AIDS patients. The major cause of hypokalemia in these
patients is gastrointestinal potassium loss, arising from profuse
diarrhea and vomiting secondary to intestinal infections. Recently,
amphotericin B and tenofovir has been implicated in hypokalemia
arising due to tubular dysfunction.”” We have relatively higher
prevalence of hypokalemia (25.4%), compared to about 19%
reported in previous studies.”” This may have been due to higher
proportion of HIV patients presenting with vomiting (42%) and
diarrhea (26%), in our study. Hyperkalemia was found in 11.2%
patients, comparable to a reported prevalence of 5% to 53% of
HIV/AIDS patients.?”

Journal of Family Medicine and Primary Care

Severe hyponatremia, unlike other electrolyte disorder, is
associated with a lower CD4 count.”** This may be the plausible
reason behind association of hyponatremia with higher morbidity
and mortality in HIV patients. There was a significant negative
correlation of CD4 count with proteinuria in our study, similar
to prior studies.>*) However, unlike teported by Janakiraman
et al., we did not find any significant correlation with hemoglobin.
Many recent studies too show no relation of CD4 count to

hemoglobin levels.”*!

I A positive, though weak, correlation
was also seen with TLC. Of late, this novel association between
CD4 count and TLC has been a target of many interesting
speculations. Many recent studies suggest measurement of
TLC as surrogate of CD4 count in resoutce poor settings.P>
Moreover, TLC has also been suggested to be used as indicator
to start cART, monitor treatment, and predict mortality in
HIV/AIDS patients.’*! Furthermore, significant correlation
between CD4 count and renal function as reported in earlier

studies was also confirmed in this study.?**!

ARF as defined by serum creatinine 21.5 mg/dL was seen in
15.8% HIV patients in our study. Among hospitalized patients,
AKIT is two to five times more common in HIV infected persons
than uninfected population. The incidence of AKI is variable
across studies mainly due to retrospective nature and diverse
diagnostic criteria. However, the incidence ranges from 6% to
18% in hospitalized patients?* and 3.9% in ambulatory patients
with HIVET With the introduction and improvement of cART,
the incidence of AKI has decreased but remains substantial,
with an increase in more severe forms.*! The most frequent
cause of AKI is volume depletion, sepsis, and nephrotoxicity,
with 38% of the cases being pre-renal. A kidney biopsy series
in HIV-infected patients with severe AKI, presumably not
pre-renal, reported hemolytic uremic syndrome in 35% and
acute tubular necrosis in 26% of the cases.[* Risk factors
for AKI include hypertension, AIDS defining illness, cART
toxicity especially tenofovir, HCV co-infection, and sepsis. AKI
is associated with increased risk of adverse outcomes such as
heart failure, cardiovascular disease, and ESRD.) The diagnosis
of AKI has been found to be associated with fivefold increase
in morttality.'”! Consequently, an eatly diagnosis and prompt
management of AKI in both ambulatory and hospitalized
patients is warranted.

CKD is now epidemic among HIV-infected populations in
both Western and Fastern countries. The mechanism of renal
involvement is diverse including intra-renal HIV gene expression,
co-morbidities like hypertension and diabetes, immune
dysfunction, drug toxicity, and opportunistic infections.'” Risk
factors for CKD in HIV patients now include traditional risk
factors like diabetes and hypertension in addition to HIV-related
factors of low CD4 counts, high viral load, HCV co-infection,
and cART use.l"*] The prevalence of CKD in studies varies
from 3.5% to 32.6%"*1 depending on the characteristics of
the study population and the criteria used to define CKD. In
a recent meta-analysis, the overall CKD prevalence was 6.4%
with Modification of Diet in Renal Disease (MDRD) equation,
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4.8% with CKD-EPI, and 12.3% with Cockcroft-Gault.'” The
prevalence of CKD in our study using Cockcroft-Gault equation
was 13%. As discussed eatlier, we encountered a high prevalence
of diabetes (17.8%) and hypertension (26.8%), moreover with
presence of diabetic nephropathy (10%) in kidney biopsy. In
clinical practice, it is recommended to use measures of renal
function like Cockcroft-Gault or estimated GFR (eGFR), rather

than serum creatinine alone.!’!

The findings of this study are especially relevant to primary care
physicians involved in treatment of HIV/AIDS patients. A high
degree of clinical suspicion is required because renal involvement
is quite common. Renal abnormalities range from electrolyte
disorders, proteinuria, AKI, and CKD. A timely diagnosis and
treatment is required because such abnormalities are associated
with increased morbidity and mortality. Urine analysis and renal
function test should be done in all HIV/AIDS, particulatly
requiring hospitalization.

Conclusions

With improvement in survival due to availability of cART, renal
involvement has become quite common in HIV/AIDS patients. In
this study, electrolyte disorders were seen in 71% of hospitalized
patients, with most frequent being hyponatremia (61%). ARF was
seenin 15.8% and CKD was found in 13% of the patients. Early
detection and possible correction of these disorders is mandatory
as they are associated with significant morbidity and mortality
in HIV-infected patients. CD4 count had significant positive
correlation with CrCl, hyponatremia, and TLC, and significant
negative correlation with duration of disease and proteinuria.
Proteinuria as detected by dipstick was present in 29% patients,
and of this proteinuria, >1 gm/day was seen in 10.2% of patients.
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