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HIV infection and its devastating consequences have placed
an enormous strain on health care resources, those living with/
without HIV, their families and friends. In addition to the broad,
multi-dimensional impact of this infection, when considering
kidney disease, HIV has unleashed a new burden of both acute and
chronic kidney disease (CKD).

Epidemo@/y af HIV Wg%r/twn
Statistical data from UNAIDS in December 2006' reveal the
following (Fig. 1):

« The number of people living with HIV worldwide is estimated
to be 39.5 million in 2006, 2.6 million more than in 2004
(Fig. 1). This includes the estimated 4.3 million newly infected
adultsand children. Young people (15 - 24 years of age) accounted
for 40% of the new infections in 2006. Two-thirds (63%) of all
adults and children with HIV worldwide live in sub-Saharan
Africa (24.7 million), with the epicentre in Mozambique,
Swaziland and South Africa.

o Insub-Saharan Africa 13.3 million women over the age of 15 are
infected with HIV. In this region, women are more likely than
men to be infected with HIV and they are more likely to be the
ones caring for people infected with HIV.
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Fig. 1. Adults and children estimated to be living with HIV in 2006:
39.5 million (34.1 - 47.1) (http://www.unaids.org/en/HIV_data/
epi2006/) (accessed 11 March 2007).

o Of all the known deaths worldwide due to AIDS in 2006, 72%
occurred in sub-Saharan Africa (2.1 of a total of 2.7 million).

o Onein 3 adults in Swaziland was living with HIV in 2005 (33%),
the most intense epidemic in the world.

o South Africa, in terms of sheer numbers, has one of the world’s
largest HIV epidemics. Prevalence rates for HIV infection in
women attending public antenatal clinics were more than one-
third higher (35%) than it had been in 1999. Data collected from
antenatal clinics suggest that the epidemic has not yet reached
a plateau. In 2005 there were 5.5 million HIV-infected people
in South Africa and 240 000 of those were children. In the age
group 15 - 24 years, young women are 4 times more likely to be
HIV infected than men.

« South African mortality data are now revealing the devastating
impact of the epidemic. Total death rates from all causes in
South Africa increased by 79% from 1997 to 2004. Death rates
from natural causes for women aged 25 - 34 years have increased
five-fold from 1997 to 2004. For males 30 - 44 years of age, death
rates have more than doubled in the same time period.

HIV%M%WWW

There is a wide spectrum of renal disease that occurs in the course
of HIV infection. This includes:

o acute renal failure
o electrolyte and acid-base disturbances

« intrinsic renal disease unrelated to HIV itself (diabetes mellitus
and hypertension)

o HIV-associated glomerulonephropathies, which may present
with either acute or chronic renal failure (Table I)*

o Side-effects related to treatment of HIV, including those due to:
. antiretroviral therapy (tenofovir, in-dinavir)

o drugs used to treat infectious com-plications of HIV
(sulphamethoxazole, acyclovir)

o long-term metabolic side-effects of antiretroviral therapy
(particularly the protease inhibitors).
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Table I. Spectrum of glomerular disease with HIV

Glomerular pattern

Subtypes

HIV- focal glomerulosclerosis
(FGS) (‘classic' HIVAN)

HIV- immune complex disease (ICD)
(this group often have hepatitis B
or C coinfection)

Various glomerulonephropathies
(this is a heterogenous group with
different aetiologies)

(TTP))/HUS (thrombotic microangiopathy)

Co-morbid disease

HIV-thrombotic thrombocytopenic purpura

Some have described a mixed variant of
HIV-FGS in combination with a prolif-
erative glomerulonephritis

Mesangial proliferative
Membranoproliferative (type I and III)
Lupus-like

Exudative-proliferative

Crescentic IgA

Membranous

Minimal change
Immunotactoid
Amyloidosis

Diabetic nephropathy
Hypertensive nephrosclerosis
Auto-immune disease (e.g. lupus
nephritis)

With regard to HIV-associated glome-
rulonephropathies, biopsy studies reveal
varying frequencies of histological patterns.*
HIV-associated nephropathy (HIVAN) is
most common, with other lesions accounting
for one-quarter to one-third of the total. A
biopsy study at Chris Hani Baragwanath
Hospital in Soweto showed that HIVAN was
present in 27% (Fig. 2).?

The above data are based on patients with
symptomatic renal disease, who are often at
more advanced stages of their illness. Two
studies were recently conducted in Kenyan
and Ugandan outpatient HIV clinics.*’

Membranous, 13%,

IgAN, 5%
e HIVAN, 27%

Fig. 2. HIV-positive patients biopsied
between 2003 and 2004. HIVICK: immune
complex deposition disease; Other GNs: other
glomerulonephritides; HIVAN: collapsing glo-
merulopathy; IgAN: IgA nephropathy; PIGN:
post-infectious glomerulonephritis; Other:
other (non-glomerulonephritic) renal disease;
MP: mesangial proliferative glomerulonephri-
tis.?

Renal histology
in HIV infection
is variable and
the importance of
renal biopsy must
be emphasised.

pg372-376.indd 373

In Kenya, 25% of patients had creatinine
clearance (Cr Cl) < 90 ml/min, 2% had Cr
Cl < 60 ml/min and 8% had proteinuria of
> 1 g/day.’ The Ugandan study showed a
Cr Clof <80 ml/min in 48.5% of patients and
20% had proteinuria > 100 mg/dl.” A study
was conducted in Durban on HIV-positive
patients screened for proteinuria, including
microalbuminuria. This is one of a handful
of studies that have evaluated the prevalence
and significance of microalbuminuria as
a marker of early renal disease in HIV.
Han et al.® screened 615 patients; 30 renal
biopsies were performed, 7 for persistent
microalbuminuria, 23 for overt proteinuria.
Histology showed HIVAN in 21/30 (72.4%);
HIVAN + membranous glomerulonephritis
(GN) 4/30 (13.8%); membranoproliferative
GN 2/30 (6.9%); interstitial nephritis
2/30 (6.9%). The prevalence of HIVAN in
patients with persistent microalbuminuria
was 85.7%.

CKD and HIV

With improved
survival after
the introduction
of antiretroviral
therapy, HIVAN
became the most
rapidly increasing
cause of ESRD in
the USA by 1990.

Renal histology in HIV infection is variable
and the importance of renal biopsy must
be emphasised. There is evidence (from
numerous small studies and case reports)
that pharmacological interventions for
HIV focal glomerulosclerosis (FGS)/HIVAN
delay the progression or prevent the onset of
renal disease.” In resource-limited settings,
such as our own, renal biopsy is often not
possible, precluding many patients from
diagnosis and appropriate treatment. For
these reasons, it is an attractive option to
develop non-invasive ways of diagnosing
HIVAN at a primary care level. Thus far,
no studies have defined non-invasive
criteria. Certain groups have investigated
sonographic criteria as predictors of
HIVAN." More recently, it was shown that
the degree of proteinuria (> 3 g/24 h or a
protein:creatinine ratio > 3) in combination
with CD4 count was not predictive of
HIVAN." This is open for further research
as accurate, non-invasive criteria for the
diagnosis of HIVAN in resource-limited
settings would be extremely valuable.

Table II. Mechanisms of glomerular injury induced by HIV-1 infection

o Circulating immune complexes involving:
« viral antigens and host antiviral antibodies
« endogenous antigens modified by viral injury and host auto-antibodies
o In situ immune-mediated mechanisms involving viral antigens bound to glomerular

structures

» Expression of viral proteins or pathogenic proinflammatory factors in tissue

inducing the following reactions:

« cell death through necrosis/apoptosis/cellular dysfunction
» increased matrix synthesis and/or decreased matrix degradation
« release of cytokines, chemokines, adhesion molecules, growth factors

« Direct cytopathogenic effect on glomerular cells with undefined mechanisms

» Tubulointerstitial injuries due to direct cytopathogenic effects, and secondary media-
tors released in response to glomerular inflammation

o Haemodynamic disturbance, multiorgan failure
o Complicating rhabdomyolysis, hepatorenal syndrome
» Nephrotoxicity of antiviral therapy (occasional)
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CKD and HIV

The stark reality
at present in
South Africa is
that most people
with ESRD and HIV
die.

Pathogenescs
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Various mechanisms for the development
of glomerular disease in HIV infection have
been proposed (Table II)."

HIV-associated

nephropathy

In the 1980s HIVAN was an uncommon
cause of end-stage renal disease (ESRD)
in the USA.” With improved survival after
the introduction of antiretroviral therapy,
HIVAN became the most rapidly increasing
cause of ESRD in the USA by 1990."
There is a marked racial predilection for
the development of HIVAN, as over 90%
of patients are black, with a male predo-
minance.” Statistics in the USA estimate
the incidence of HIVAN to be 3.5 - 12%." If
this were to be extrapolated to sub-Saharan
Africa, between 0.9 and 3.1 million people
would be predicted to have HIVAN. This
presents a potentially unprecedented burden
of CKD. At present, HIV-positive patients
with end-stage renal failure (ESRF) are rarely
offered chronic dialysis or transplantation
in the public health sector of South Africa.
This poses daunting logistical, financial and
ethical issues for clinical nephrologists.

Histopathology of HIVAN
(Fig. 3)

HIVAN is characterised by a specific
constellation of pathological findings that
involve glomerular, tubular and interstitial
compartments of the kidney:"

o focal glomerulosclerosis with prominent
collapse of the glomerular tuft

o tubular dilatation, flattening of tubular
epithelial cells, microcysts

o lymphocytic infiltrates of interstitium
with patchy oedema and/or interstitial
fibrosis

o endothelial tubuloreticular inclusions
(on electron microscopy), thought to be
related to increased interferon levels, are
characteristic but not pathognomic of
HIVAN

®

« increased mesangial matrix, hyperplasia of
mesangial cells may be seen but whether
this is part of the spectrum of HIVAN is
debatable.

Fig. 3. Typical histopathological findings of
HIVAN. Periodic acid-Schiff staining
demonstrates focal segmental glomerulosclero-
sis (arrowhead) with collapse of the glomerular
tuft (arrow), tubular microcystic disease(*),
interstitial lymphocytic infiltration and inter-
stitial fibrosis. Magnification x 200."

P/m/maw{ojm
treatment ?f HIVAN

There have been no prospective randomised
controlled studies with any form of therapy
for HIVAN to date. Therapies used in the
treatment of HIVAN include those directed
at the kidney damage from HIV infection,
which have included corticosteroids,
cyclosporine and antiretroviral therapy. The
other focus of treatment involves agents
for the treatment of proteinuria such as
angiotensin-converting enzyme inhibitors
(ACE-I), dyslipidaemias (if nephrotic), and
co-morbid disease (hypertension). Renal
replacement therapy (RRT) options for
patients who have reached ESRD include
haemo- or peritoneal dialysis and renal
transplantation.

Corticosteroids

In various studies, patients with HIVAN
treated with prednisone experienced
an improvement in renal function and
reduction of proteinuria but complications
such as relapse after steroid withdrawal,
opportunistic infections, psychosis and
gastrointestinal bleeding were relatively
common.” Because these studies have no
long-term follow-up, are small in size and
not randomised, no clear conclusions can be
made regarding their use in HIVAN. Most
clinicians would not treat biopsy-proven
HIVAN with corticosteroids since the
availability of antiretroviral therapy.

Angiotensin-converting enzyme
inhibitors (ACE-I)

Small studies have shown benefit with ACE-
I such as captopril and fosinopril."*'* The

beneficial effects of ACE-I may be related
to improved renal haemodynamics, reduced
proteinuria or cytokine modulation.” The
effects of angiotensin-2 receptor blockers
(ARBs) in the treatment of HIVAN are
unknown, just as the effects of ACE-I or
ARBs in the treatment of HIV-associated
renal disease other than HIVAN are
unknown.

Cyclosporine

The effectiveness of cyclosporine in inducing
remission of proteinuria was reported in
children with HIVAN." There are no studies
evaluating the role of cyclosporine in adults
with HIVAN.

Highly active antiretroviral therapy

Antiretroviral therapy appears to be a
logical choice in the management of HIV-
associated renal disease. There appears to be
a more beneficial effect of triple combination
over zidovudine monotherapy.” Regimens
containing protease inhibitors have been
shown to be associated with significant
slowing of the decline in creatinine clearance.
Whether this effect is superior to the effect
of other classes of antiretroviral therapy is
unknown."”

Screening for renal
disease tn HIV

The extent of the HIV epidemic, its associated
burden of CKD in sub-Saharan Africa,
coupled with the cost of RRT in a resource-
limited setting, make this a very difficult
problem. The stark reality at present in South
Africa is that most people with ESRD and
HIV die. Some have limited access to dialysis
(mostly in the private sector), and this group
of patients are not offered cadaveric kidney
transplantation. Currently, most clinicians
deal with advanced stages of CKD in HIV,
and prevention or early detection of renal
disease in this population is neglected.
This is partly because patients present
late, but also because there has been very
little research globally and in sub-Saharan
Africa on the impact of interventions (e.g.
antiretrovirals, ACE-I) on the progression
of CKD in this population. To address
this, we require local research and a firm
commitment at national level as the platform
from which a clear strategy for management
from primary to tertiary levels of health care
can be implemented. Primary health care
practitioners need a working system in place
for referral of patients with abnormalities on
screening. Referral centres require resources
for appropriate investigation and treatment
of patients with confirmed CKD.

Currently, there are no guidelines in South
Africa for screening of HIV-infected
individuals for CKD. Urinary screening
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s Race

Comorbidities

Qualitative assessment for risk of kidney disease

Family history of kidney disease

CD4+ lymphocyte count

HIV-1 RNA level

History of use of nephrotoxic medications

o Diabetes mellitus
o Hypertension
o Hepatitis C coinfection

l

Screening studies at initial HIV documentation
e Urine analysis (for proteinuria)
¢ Serum creatinine (estimate creatinine
clearance or glomerular filtration rate using
appropriate formula)

Abnormal values

e Grade > 1" proteinuria by dipstick
¢ Creatinine clearance or glomerular
filtration rate < 60 m1 /min per 1.73m’

N

| No abnormal values

/

P

¢ Evaluate proteinuria further with
spot urine protein/creatinine ratio

e Perform renal ultrasound

o Consider referral to a
nephrologist for further

Groups without risk factors
for kidney disease should be
followed clinically and
reassessed based on the
occurrence of signs and
symptoms or as clinical
events dictate

evaluation and potential biopsy

Groups at risk for
development of chronic
kidney disease” should be
rescreened annually

Fig. 4. Suggested screening algorithm for HIV-related renal diseases.* Groups at risk for CKD
include individuals of African American race; individuals with diabetes, hypertension, or hepa-
titis C virus coinfection; individuals with CD4+ cell counts < 200 cells/mm’; and individuals

with HIV RNA levels > 4 000 copies/ml.”’

of new or ‘at risk’ patients for the presence
of renal disease in antiretroviral clinics in
South Africa is unfortunately not considered
standard ofcare. Thecareofpatientswith CKD
and HIV unfortunately remains in the hands
of a few interested clinicians, which is not
sustainable. The Infectious Diseases Society
of America (IDSA) published guidelines to
this effect in 2005.” Their recommendation
is that all individuals be assessed for kidney
disease at the time of diagnosis of HIV
infection with a screening urinalysis for
proteinuria and a calculated estimate of
renal function. This allows for, detection
of renal disease and dose adjustment of
antiretrovirals and other commonly used
drugs in HIV infection, such as acyclovir,
trimethoprim-sulphamethoxazole, and anti-
TB medication. A screening algorithm has
been suggested by the IDSA and is depicted
in Fig. 4. The IDSA criteria for those at ‘high
risk’ for development of proteinuric renal
disease are: African Americans, CD4 counts
< 200 cells/mm’, HIV RNA levels > 4 000
copies/ml, patients with diabetes mellitus,
hypertension or hepatitis C co-infection
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(although chronic hepatitis C infection is
not very common in South Africa). Most
patients in South African antiretroviral
clinics would fulfil these criteria based on
WHO staging and CD4 count. Ideally, the
programme for prevention of CKD in HIV
would work best if coupled to an early
screening programme for HIV testing,
where the shift is on diagnosing HIV in
early stages of infection, when most are still
asymptomatic. At present, the screening
algorithm could be utilised as a template for
clinicians. We would however suggest that,
as a matter of urgency, a working committee
be established for drawing up national
guidelines for the screening, detection
and management of CKD in HIV-infected
individuals in South Africa.

Conclusion

Thereisa critical role for local research, in the
form of prospective, randomised, controlled
trials on the impact of early diagnosis and
treatment of HIVAN and its effect on
outcome. It is proposed that a working group

CKD and HIV

for the establishment of guidelines for the
screening, early detection and management
of renal disease in HIV-infected individuals
in South Africa is established.

References

1. UNAIDS.AIDSEpidemicUpdateDecember2006:
Global Summary of the AIDS Epidemic. 2006.
http://data.unaids.org/pub/Epireport/2006/04
- Sub_Saharan_Africa_2006_eng.pdf

2. Sreepada Rao TK. Human immunodeficiency
virus infection and renal failure. Infect Dis Clin
North Am 2001; 15 (3): 833-850.

3. DiBelgiojoso GB, Ferrario F, Landriani L. Virus-
related glomerular diseases: Histological and
clinical aspects. ] Nephrol 2002; 15: 469-479.

4. Weiner NJ, Goodman JW, Kimmel PL. The HIV-
associated renal diseases: Current insight into
pathogenesis and treatment. Kidney Int 2003;
63:1618-1631.

5. Gerntholtz TE, Goetsch SJ, Katz I. HIV-related
nephropathy: A South African perspective.
Kidney Int 2006; 69: 1885-1891.

6. Muloma E. Renal disease in an antiretroviral
naive HIV-infected population in western Kenya.
Paper presented at the Third International AIDS
Society Conference on HIV Pathogenesis and
Treatment, Rio de Janeiro, 24-27 July 2005.

7. Pepper L. Prevalence of renal disease in
patients attending the HIV/AIDS clinic at
Mbarara University Teaching Hospital. Paper
presented at the Third International AIDS
Society Conference on HIV Pathogenesis and
Treatment. Rio de Janeiro, 24-27 July 2005.

8. Han T, Naicker S, Ramdial PK, Assounga AGH.
A cross-sectional study of HIV-seropositive
patients with varying degrees of proteinuria in
South Africa. Kidney Int 2006; 69(12): 2243-
2250.

9. Eustace JA, Neuremberger E, Choi M, et al.
Cohort study of the treatment of severe HIV-
associated nephropathy with corticosteroids.
Kidney Int 2000; 58: 1253-1260.

Atta MG, Longenecker JC, Fine DM. Sonography
as a predictor of HIVAN. J Ultrasound Med
2004; 23: 603-610.

11. Atta MG, Choi M]J, Longenecker JC, et al.
Nephrotic range proteinuria and CD4 count
as non-invasive indicators of HIV-associated
nephropathy. Am ] Med 2005; 118: 1288.e21-
1288.e26.

Lai AS, Lai KN. Viral nephropathy. Nat Clin
Prac Nephrol 2006; 2(5): 254-262.

Ross MJ, Klotman PE. Recent progress in HIV-
associated nephropathy. ] Am Soc Nephrol 2002;
13(12): 2997-3004.

Cohen AH, Nast CC. HIV-associated nephro-
pathy: A unique combined glomerular, tubular
and interstitial lesion. Mod Pathol 1988; 1: 87-
97.

Kimmel PL, Mishkin GJ, Umana WO. Captopril
and renal survival in patients with human
immunodeficiency virus nephropathy. Am ]
Kidney Dis 1996; 28: 202-208.

Burns GC, Subir PK, Toth IR, Sivak SL. Effect
of angiotensin-converting enzyme inhibition in
HIV-associated nephropathy. ] Am Soc Nephrol
1997; 8(7): 1140-1146.

Ingulli E, Tejani A, Fikrig S. Nephrotic syndrome
associated with acquired immunodeficiency
syndrome in children. J Pediatr 1991; 119(5):
710-716.

10.

12.

13.

14.

15.

16.

17.

August 2007 Vol.25 No.8 CME I

8/16/07 2:15:13 PM ‘



CKD and HIV

18. Winston JA, Bruggeman LA, Ross MD, D’Agati
V, Ross L. Nephropathy and establishment of a
renal reservoir of HIV type 1 during primary
infection. N Engl ] Med 2001; 344(26): 1979-
1984.

19. Szczech LA, Edwards LJ, Sanders LL, et al.
Protease inhibitors are associated with a
slowed progression of HIV-related renal
diseases. Clin Nephrol 2002; 57: 336-341.

20. Gupta SK, Eustace JA, Winston JA, et al.
Guidelines for the management of chronic
kidney disease in HIV-infected patients:
Recommendations of the HIV Medicine
Association of the Infectious Diseases Society
of America. Clin Infect Dis 2005; 40: 1559-
1585.

ce00 0
»+*® Aesthetic Medicine |©
« Congress South Africa N

o

Aesthetic Medicine Congress South Africa
5 - 6 October 2007 The Estate Centre, Gallagher Estate, Gauteng

____—‘

The second Aesthetic Medicine Congress of South Africa will be held at The Estate Centre, Gallagher Estate.
The purpose of the congress is to disseminate to a South African Medical professional audience the latest
teachings on aesthetic and anti-ageing treatment modalities. The primary focus being on global guiding
principles for the treatment of your patient. The congress will cover a range of topics in the field of Aesthetic
Medicine and feature comprehensive and leading edge information through a dynamic scientific program
and high quality speakers.

The scientific program will cover the following important topics:
Botox and Fillers: 2007 Update, advance techniques and live workshops with top international speakers;
Peelings: From superficial to deep peeling indications and complications;

Mesotherapy: Scientific approaches, research and literature reviews;

Lasers and Lights: Recently launched technology;

Anti-ageing Medicine: How to postpone skin as well as body ageing;

= NEW ion on geing
= Sclerotherapy: \Workshops and presentations;
= Aesthetic practice manag and marketing;

Non-surgical Lipolysis: Latest updates and devices;
Medico-legal aspects in South Africa;
Skin Rej tion, Skin i C logy and Acne Management.
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International and local professionals, who are experts in their fields of Aesthetic Medicine, will present up to date
information. They include: Dr Hervé Raspaldo, Dr Cedric Kron, Debra Robson Lawrence, Prof Max Lafontan, Dr Sohail
Mansoor, Dr Mike Perring, Oded Rose, Dr Anders Strand, Darren Thomas, Dr Marlene Wasserman, Prof Ronald W Pero,
Mr Chris J Inglefield (BSc, MBBS, FRCS(Plast)), Dr lise du Plessis, Ingrid du Plessis, Brink Eksteen, Dr Des Fernandes, Dr
Nardus le Grange, Dr Geraldine Mitton, Brent Murphy, Dr Annemarie Potgieter, Dr Riekie Smit, Prof JR Snyman, Dr Bradley
Wagemaker, Dr Vivien Jandera.

The Congress will also include an exhibition featuring the latest in cutting edge products and technology.
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In association with: Aesthetic and Anti-aging Medicine Society of South Africa

For more information contact us at 012 543 9547 or vistit www.aestheticcongress.co.za
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