
ISPUB.COM The Internet Journal of Internal Medicine
Volume 5 Number 1

1 of 6

Renal Diseases in HIV Infection
D Asudani, R Patel, J Corser

Citation

D Asudani, R Patel, J Corser. Renal Diseases in HIV Infection. The Internet Journal of Internal Medicine. 2003 Volume 5
Number 1.

Abstract

BACKGROUND

Even before HIV was established as the causative agent of
AIDS, a distinct renal syndrome was reported in patients
with AIDS and nephrotic syndrome. It was initially thought
that the kidney involvement was not a major complication of
HIV infection. However, in due course a broad spectrum of
renal disease has been reported in patients with AIDS.
Diverse forms of renal pathology and clinical syndromes
have been reported in medical literature. Kidney is not only
known to be affected by HIV infection, but is also proven to
be a reservoir for HIV. HIV infection per se and
pharmacologic agents used in HIV treatment and
prophylaxis and treatment of opportunistic infections have
been increasingly recognized to contribute to HIV associated
renal diseases. The clinical course of HIV associated
nephropathy (HIVAN), if untreated, is that of rapid
progression. Highly active anti retroviral therapy (HAART)
has been shown to delay the progression of end stage renal
disease. HAART has also been shown to reverse renal
failure in some patients. The importance of HAART in
treatment of HIV associated renal disease cannot be
overemphasized. In the following article, we will review the
renal involvement in HIV infection and explore available
treatment options.

HISTORICAL PERSPECTIVE

Rao et al, in 1984 described focal and segmental
glomerulosclerosis in nine patients with AIDS and nephrotic
syndrome [1]. The changes were similar to heroine-induced

nephropathy. However, unlike heroine associated
nephropathy, the progression to end stage renal disease in
these patients was much more rampant. This drew attention
towards HIV and it's association with nephropathy. This
report antedates the establishment of HIV as the causative
agent of AIDS. In the same year Pardo et al reported a
variety of glomerular changes seen at autopsy in patients
with AIDS [2]. This offered further insight into the

association of HIV and nephropathy and also broadened the
pathology to include mesangial proliferation. Since then,
many reports have validated renal involvement in HIV
infected population and a wide spectrum of renal syndromes
has been reported [3,4]. Several retrospective studies, case

control studies, case reports and experiments on animal
models have enhanced our understanding of HIV associated
renal diseases.

SPECTRUM OF RENAL DISEASES

A wide spectrum of renal syndromes has been associated
with HIV infection. While renal failure and HIV infection
can coexist and the former may not be due to the latter,
certain histologic changes are thought to be characteristic of
HIV associated nephropathy. Renal failure in HIV infected
patients may present as an acute (ARF) and as chronic renal
insufficiency (CRI). Although several renal diseases are
similar in both HIV infected patients and non-HIV infected
populations, the prognosis is generally worse in the former
[5,12]. Certain renal diseases are exclusive to HIV infected

population.

ACUTE RENAL FAILURE

ARF in HIV infected population happens by and large for
the same reasons as in non-HIV infected patients, barring
ARF due to the use of anti retroviral (ARV) agents or
prophylactic treatment for various opportunistic infections.
Acute deterioration in renal failure may be thought of as
prerenal, intrinsic to renal tissue and postrenal. The
fundamental etiology and mechanisms involved in acute
renal injury in HIV patients are generally the same as in non-
HIV patients. Certain causes of acute renal injury, however,
are exclusive to HIV infected patients [5]. In overwhelming

number of patients with ARF, prerenal etiology is noted.

Prerenal causes of ARF include hypovolemic states due to
profuse vomiting, diarrhea and infections; sepsis, excessive
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and life threatening bleeding. Diarrhea is commoner in HIV
infected patients and significant fluid loss may ensue. Due to
suppressed immunity, HIV patients are typically more prone
to infections and sepsis. This predisposes them to ARF.
Third spacing of fluid and hypoalbuminemia (due to disease
state or anorexia) are also other causes that may lead to
prerenal ARF. The prognosis of renal failure in patients with
HIV infection is generally worse than non-HIV infected
patients.

Intrinsic ARF in HIV infected patients may be due to
hypovolemia, sepsis, shock and use of nephrotoxic agents
for therapeutic and diagnostic purposes. These causes
generally lead to acute tubular necrosis. Commonly
implicated drugs include: Pentamidine, foscarnet,
amphotericin B, aminoglycoside antibiotics and
radiocontrast material for diagnostic work up. Several other
nephrotoxic agents predominantly cause renal failure
secondary to allergic interstitial nephritis. Such agents
include: TMP/SMX, rifampin, cephalosporins and
phenytoin. Protease inhibitors, particularly Indinavir, have
been associated with crystalluria and renal failure.

Rhabdomyolysis, azotemia, use of NSAIDs, hemolytic
uremic syndrome (HUS) and thrombocytopenic purpura
(TTP) are the other causes of ARF. Statin use for
hyperlipidemia secondary to HAART has been reported to
cause rhabdomyolysis. Concomitant use of gemfibrozil also
has been reported to cause rhabdomyolysis [6,7,8]

Postrenal acute failure may be either due to external or distal
obstruction. Intrinsic obstruction may also lead to postrenal
ARF. Outflow obstruction, retroperitoneal fibrosis and
crystalluria may contribute to post renal ARF. Indinavir,
sulfadiazine and acyclovir have been implicated in
crystalluria [9,10,11]

CHRONIC RENAL INSUFFICIENCY

Chronic renal damage by HIV leads to diverse histo-
pathology. Large number of pathologic findings has been
reported in HIV infected patients. Of the various causes of
chronic renal insufficiency, the three variants that have
received most attention include: Focal segmental
glomerulosclerosis, often referred as Classic HIV associated
nephropathy; Immune complex renal disease; and
Microangiopathic renal disease [41]. The first lesion to be

described, focal segmental glomerulosclerosis [1] also

remains the most frequently seen in HIV infected kidney.

Focal glomerulosclerosis is the classical manifestation of

HIV associated nephropathy. Such a lesion is predominantly
seen in young African American men. There appears to be a
positive correlation between FGS and intravenous drug use.
Low socioeconomic status has also been reported to be
associated with this variant. If left untreated, the course of
focal segmental glomerulosclerosis is rapidly progressive

[43].

Immune complex renal disease is also a common syndrome
in HIV infected patients and presents itself as
glomerulonephritis. Reports from Europe suggest that there
is higher prevalence of HIV associated glomerulonephritis as
compared to HIV associated FGS. In Hispanic population
and American population of European descent, immune
mediated nephritis is thought to be commoner than FGS.
Such a distribution points towards genetic basis of renal
syndromes in HIV infected patients [13,14,15,16,41].

Microangiopathies associated with HIIV infection have been
increasingly reported in medical literature. These may
present as hemolytic uremic syndrome or thrombotic
thrombocytopenic purpura. This form of nephropathy is
commoner in Caucasians as compared to Hispanics or
African Americas. Also the prognosis of microangiopathies
in HIV infected patients is worse than that in a non-infected
person.

The following table offers an overview of HIV related renal
diseases.



Renal Diseases in HIV Infection

3 of 6

Figure 1

Table 1

PATHOGENESIS

Renal involvement in HIV infected patient is not clearly
understood. While the basis of acute renal failure is better
understood and is by and large similar to non-HIV infected
patients; the pathogenesis of chronic nephropathies (FGS,
Immune complex disease and microangiopathies) remains
somewhat obscure. However with recent research and
observations, a clearer picture is emerging. It is helpful to
highlight several important observations and consolidate
various evidence. Viral activity and replication have been
demonstrated in the renal tissue. Tubular cells, glomerular
epithelia, endothelial and mesangial cells have been shown
to demonstrate viral activity and/or replication. Increasingly,
direct cellular injury by the virus is being recognized as the
basis of HIVAN [17,18,19,20,21]. Cellular entry by HIV is not

clearly understood. Mesangial cell membranes have been
shown to have CD4 coreceptors CXCR5 and CCR5. This
partly explains mesangial cell infection [21]. These

coreceptors are thought to facilitate cellular entry. How
endothelial and epithelial cells are infected, needs to be
further explored. While FGS variant is predominantly seen
in African Americans, immune complex renal disease is
commoner in Europeans [13,14,15,16]. Such an ethnic

distribution also suggests genetic basis. Genetic factors
influencing renal disease pattern has also been studied in
animal models. Increased level of cellular death by apoptosis
has been observed in HIV infected renal cells [22,23,24,41].

Continued presence and replication of HIV in the glomerular

epithelial cells, despite undetectable viral load, points
towards the role of kidney as reservoir of HIV [19,40]. All

these observations allow us to come up with a composite
picture of pathogenesis of HIV associated nephropathy.

Hence, direct HIV infection of renal cells with subsequent
proliferation and cellular apoptosis, alongwith activation of
cell-mediated immunity, in genetically predisposed patient
may be considered as the basis of HIVAN.

MANAGEMENT

The pharmacologic armamentarium for the treatment of HIV
associated renal diseases includes ACE inhibitors,
antiretroviral therapy and corticosteroids. Discontinuing the
offending agents may be prudent in some instances.
However, before stopping these potentially nephrotoxic
agents, one must weigh the risks, alternatives and benefits. It
may not always be possible to discontinue certain medicines,
even if they are strongly thought to be contributing to
nephropathy.

Experience with angiotensin converting enzyme inhibitors
(ACE inhibitors) has been promising. They have been shown
to reduce proteinuria and delay end stage renal disease
(ESRD). The mechanism of action of ACE inhibitors in
altering the disease course is similar to its action in non-HIV
patients with diabetes. ACE inhibitors have been shown to
improve renal function and delay progression of renal
failure. Preventive role of ACE inhibitors has also been
reported in mice models. Many practitioners have started
incorporating ACE inhibitors alongwith antiretroviral
treatment, in the patients who are at an increased risk of
developing nephropathies [28,29,30].

There is some evidence that suggests the beneficial role of
corticosteroids in HIV associated renal disease. While
improvement of renal function has been observed in some
studies, with the use of corticosteroids, their use has not been
associated with an improvement of overall mortality despite
improved renal survival. Concomitant use of steroids with
HAART has recently shown improve renal function and
decrease in morbidity. Therapy with corticosteroids is also
associated with increased opportunistic infections. Systemic
Mycobacterium avium intracellulare (MAC), invasive
aspergillosis, Toxoplasma encephalitis and sepsis have been
reported. In view of immunosuppression and reports of life
threatening opportunistic infections, caution should be
exercised in using steroids in HIV infected patients in an
attempt to avert or delay renal damage. [31,32,33,34].
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The importance of HAART in HIV associated renal disease
is increasingly being recognized. The incidence of HIVAN
appears to have declined ever since HAART was introduced.
Exceptional recovery of renal function has been reported and
discontinuation of maintenance hemodialysis has been
successfully achieved in some patients, after initiation of
HAART [36,38]. The role of HAART in preventing HIV

associated renal disease has been repeatedly and consistently
observed. Dramatic reversals of renal failure have been
reported. HAART remains the mainstay of treatment for
HIVAN. Concomitant use of ACE inhibitors and/or
corticosteroids should be driven by risks versus benefits and
scientific evidence. [35,36,37,38,39]

Renal transplant in patients successfully treated with highly
active antiretrovirals and with undetectable viral load is
promising. Large studies are not yet available, however
initial results in graft recipients reflect high percentage of
graft survival rates [41,42]

Optimum strategy for treatment of HIV associated renal
disease needs to be established. Some authors recommend a
semiannual screening for proteinuria in patients who are
thought to be at an increased risk of developing HIV
associated nephropathy. Such at risk patient population
includes young African American men and active IV drug

users [43].

SUMMARY

We have come a long way in understanding HIV infection
and the involvement of various organ systems. Over the
years, we have developed a better comprehension regarding
the mechanism of cellular entry of HIV. Renal involvement
by HIV is now understood to be ‘at least' a direct infection
by the virus. It is not entirely clear how the HIV enters the
glomerulus, but renal tissue is established to be a reservoir of
HIV [40]. HAART has shown enormous promise in halting

and reverting HIV associated nephropathies. Therefore,
HAART remains the mainstay of treatment for HIVAN. Of
the six million people who need treatment for HIV infection;
only a small fraction (about 40K) is receiving it. The
WHO/UNAIDS initiative of treating three million patients

by the year 2005 seems to be very promising [44,45]. Cellular
entry by HIV, impact of renal reservoir in terms of disease
course and progression, feasibility and success of renal
transplants remain major avenues that need to be better
understood.

References

1. Rao TK, Filippone EJ, Nicastri AD, Landesman SH,
Frank E, Chen CK, et al. Associated focal and segmental
glomerulosclerosis in the acquired immunodeficiency
syndrome.N Engl J Med. 1984;310:669-73.
2. Pardo V, Aldana M, Colton RM, Fischl MA, Jaffe D,
Moskowitz L, et al. Glomerular lesions in the acquired
immunodeficiency syndrome. Ann Intern Med.
1984;101:429-34.
3. Seney FD, Jr, Burns DK, Silva FG: Acquired
immunodeficiency syndrome and the kidney. Am J Kidney
Dis 16: 1-13, 1990
4. Bourgoignie JJ, Meneses R, Ortiz C, et al: The clinical
spectrum of renal disease associated with human
immunodeficiency virus. Am J Kidney Dis 12: 131-137,
1987
5. Rao TK. Acute renal failure syndromes in human
immunodeficiency virus infection. Semin Nephrol.
1998;18:378-95.
6. Hare CB, Vu MP, Grunfeld C, Lampiris HW.
Simvastatin-nelfinavir interaction implicated in
rhabdomyolysis and death. Clin Infect Dis. 2002;35:111-2.
7. Cheng CH, Miller C, Lowe C, Pearson VE.
Rhabdomyolysis due to probable interaction between
simvastatin and ritonavir. Am J Health Syst Pharm.
2002;59:728-30.
8. Castro JG, Gutierrez L. Rhabdomyolysis with acute renal
failure probably related to the interaction of atorvastatin and
delavirdine [Letter].Am J Med. 2002;112:505-505.
9. Kopp JB, Falloon J, Filie A, et al: Indinavir-associated
interstitial nephritis and urothelial inflammation: Clinical
and cytologic findings. Clin Infect Dis 34: 1122-1128, 2002
10. Olyaei AJ, deMattos AM, Bennett WM: Renal toxicity
of protease inhibitors. Curr Opin Nephrol Hypertens 9:
473-476, 2000
11. Reiter WJ, Schon-Pernerstorfer H, Dorfinger K, et al:
Frequency of urolithiasis in individuals seropositive for
human immunodeficiency virus treated with indinavir is
higher than previously assumed. J Urol 161: 1082-1084,
1999
12. Rao TKS. Human immunodeficiency virus infection and
renal failure. Infect Dis Clin North Am 15:833-850, 2001
13. Martins D, Tareen N, Norris KC. The epidemiology of
end-stage renal disease among African Americans.Am J
Med Sci. 2002 Feb;323(2):65-71.
14. Kopp JB, Winkler C.HIV-associated nephropathy in
African Americans. Kidney Int Suppl. 2003 Feb;(83):S43-9.
15. Beaufils H, Jouanneau C, Katlama C, et al: HIV-
associated IgA nephropathy A post mortem study. Nephrol
Dial Transplant 10: 35-38, 1995
16. Berns JS: Hemolytic uremic syndrome and thrombotic
thrombocytopenic purpura associated with HIV infection, in
Renal and Urologic Aspects of HIV Infection, edited by
Kimmel PL, Berns JS, Stein JH, New York, Churchill
Livingstone, 1995, pp 111-134
17. Kimmel PL, Ferreira-Centeno A, Farkas-Szallasi T, et al:
Viral DNA in microdissected renal biopsy tissue from HIV
infected patients with nephrotic syndrome. Kidney Int 43:
1347-1352, 1993
18. Cohen AH, Sun NCJ, Shapsak P, Imagawa DT:
Demonstration of HIV in renal epithelium in HIV-associated
nephropathy. Mod Pathol 2: 125-128, 1989
19. Bruggeman LA, Ross MD, Tanji N, et al: Renal
epithelium is a previously unrecognized site of HIV-1
infection. J Am Soc Nephrol 11: 2079-2087, 2000
20. Klotman PE: HIV-associated nephropathy. Kidney Int
56: 1161-1176, 1999



Renal Diseases in HIV Infection

5 of 6

21. Conaldi PG, Botelli A, Wade-Evans A, et al: HIV
persistent infection and cytokine induction in mesangial
cells: a potent mechanism for HIV associated
glomerulosclerosis. AIDS 14:2045-2047,2000.
22. Bodi I, Abraham AA, Kimmel PL: Apoptosis in human
immunodeficiency virus-associated nephropathy. Am J
Kidney Dis 26: 286-291, 1995
23. Singhal PC, Sharma P, Loona R, et al: Enhanced
proliferation, apoptosis, and matrix accumulation by
mesangial cells derived from HIV-1 transgenic mice. J
Investig Med 46: 297-302, 1998
24. Conaldi PG, Biancone L, Botelli A, et al: HIV-1 kills
renal tubular epithelial cells in vitro by triggering an
apoptotic pathway involving caspase activation and Fas
upregulation. J Clin Invest 102: 2041-2049, 1998
25. Kimmel PL, Mishkin GJ, Umana WO. Captopril and
renal survival in patients with human immunodeficiency
virus nephropathy. Am J Kidney Dis. 1996; 28:202-8
26. Bird JE, Durham SK, Giancarli MR, Gitlitz PH, Pandya
DG, Dambach DM, et al. Captopril prevents nephropathy in
HIV-transgenic mice. J Am Soc Nephrol. 1998; 9:1441-7
27. Burns GC, Paul SK, Toth IR, Sivak SL. Effect of
angiotensin-converting enzyme inhibition in HIV-associated
nephropathy. J Am Soc Nephrol. 1997; 8:1140-6
28. Kimmel PL, Bosch JP, Vassalotti JA. Treatment of
human immunodeficiency virus (HIV)-associated
nephropathy. Semin Nephrol. 1998; 18:446-58
29. Smith MC, Austen JL, Carey JT, Emancipator SN,
Herbener T, Gripshover B, et al. Prednisone improves renal
function and proteinuria in human immunodeficiency virus-
associated nephropathy. Am J Med. 1996; 101:41-8.
30. Eustace JA, Nuermberger E, Choi M, Scheel PJ Jr,
Moore R, Briggs WA. Cohort study of the treatment of
severe HIV-associated nephropathy with corticosteroids.
Kidney Int. 2000; 58:1253-60.
31. Smith MC, Pawar R, Carey JT, et al. Effect of
corticosteroids therapy on human immunodeficiency virus-
associated nephropathy. American Journal of Medicine.

1994; 97; 145-151.
32. Lucas GM, Eustace JA, Sozio S, Mentari EK, Appiah
KA, Moore RD. Highly active antiretroviral therapy and the
incidence of HIV-1-associated nephropathy: a 12-year
cohort study.AIDS. 2004 Feb 20; 18(3): 541-6.
33. Ahuja TS, Borucki M, Grady J. Highly active
antiretroviral therapy improves survival of HIV-infected
hemodialysis patients.Am J Kidney Dis. 2000;36:574-80.
34. Chemlal K, Nochy D, Kenouch S, Joly V, Carbon C.
Dramatic improvement of renal dysfunction in a human
immunodeficiency virus-infected woman treated with highly
active antiretroviral therapy. Clin Infect Dis. 2000 Sep;
31(3): 805-6.
35. Kirchner JT. Resolution of renal failure after initiation of
HAART: 3 cases and a discussion of the literature. AIDS
Read. 2002; 12:103-5
36. Cosgrove CJ, Abu-Alfa AK, Perazella MA. Observations
on HIV-associated renal disease in the era of highly active
antiretroviral therapy. Am J Med Sci. 2002; 323:102-6
37. Winston JA, Bruggeman LA, Ross MD, Jacobson J,
Ross L, D'Agati VD, et al. Nephropathy and establishment
of a renal reservoir of HIV type 1 during primary infection.
N Engl J Med. 2001; 344:1979-84.
38. Weiner NJ, Goodman JW, Kimmel PL. The HIV-
associated renal diseases: Current insight into pathogenesis
and treatment.Kidney Int. 2003;63:1618-31
39. Murphy B, Carlson L, Rohal S, Keller M, Lu A, Kumar
MSA, et al. Renal transplantation in HIV-infected recipients:
twenty-three cases in the HAART era [Abstract]. J Am Soc
Nephrol. 2002;13:11-A.
40. Olatinwo T, Hewitt RG, Venut RC. Human
Immunodeficiency Virus-Associated Nephropathy: A
Primary Care Perspective. Arch Intern Med.2004; 164:
333-336.
41. The world health report 2004- Changing History.
Geneva: World Health Organization; 2003.
42. WHO/UNAIDS. Treating 3 million by 2005: Making it
happen. The WHO Strategy. Geneva: World Health
Organization, 2003.



Renal Diseases in HIV Infection

6 of 6

Author Information

Deepak Asudani, M.D.
Department of Internal Medicine, New York Medical College, Metropolitan Hospital Center

Ruchita S. Patel, M.D.
Resident Phsyician, Department of Internal Medicine, New York Medical College, Metropolitan Hospital Center

John Corser, M.D.
Chief, Division of HIV Medicine, New York Medical College, Metropolitan Hospital Center


