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Kidney Disease in HIV-Positive Children

Mignon I. McCulloch, MBBCh(Wits), DCH(SA), MRCP(Lon), DTM&H(Lon), MRCPCH(Lon),
FCP(Paed)SA,* and Patricio E. Ray, MD†

Summary: Before the era of highly active antiretroviral therapy, more than 40% of human
immunodeficiency virus (HIV)-infected children experienced renal complications. In sub-
Saharan Africa, approximately 2.1 million children are infected with HIV-1. In the absence of
antiretroviral therapy, young African children frequently died of AIDS-related complications
before renal diseases could be manifested or diagnosed. As antiretroviral therapy has become
more available, and their survival has increased, our experience in treating kidney disease in
HIV-infected children has improved. This article discusses relevant clinical and pathologic
findings related to kidney disease in HIV-infected children.
Semin Nephrol 28:585-594. © 2008 Published by Elsevier Inc.
Keywords: HIV-infected children, pediatric AIDS, childhood HIV-associated nephropathy,
immune complex renal diseases, HIV-HUS, South Africa
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t the end of 2007 there were 33.2 million
individuals infected with human immu-
nodeficiency virus (HIV)-1, of whom ap-

roximately 2.1 million were children younger
han 15 years of age.1 More than 85% of all
IV-infected children live in sub-Saharan Africa

Fig. 1). Considering new infections, unreported
ases, and the increased survival of children
eceiving appropriate antiretroviral therapy
ART), this number probably will increase. In
he absence of ART, approximately 40% of all
IV-infected children living in the United States
xperienced renal complications leading to
oor growth, accelerated progression of ac-
uired immune deficiency syndrome (AIDS),
nd/or premature death.2 In contrast, the pres-
nce of renal disease in HIV-infected African
hildren not treated with ART is overshadowed
y the high prevalence of diarrheal and respi-
atory diseases, including Pneumocystis ji-
oveci (previously known as Pneumocystis ca-
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inii) pneumonia.3-5 Without access to standard
herapy, African children younger than 2 years
f age frequently died from diarrhea-induced
ehydration or respiratory infections, even be-
ore renal diseases could be manifested or diag-
osed.4,5 As ART and other supportive treat-
ents have become more available, the survi-

al of African children has increased, and our
nowledge and experience in treating child-
ood HIV-associated renal diseases has im-
roved. This article discusses relevant clinical
nd pathologic renal findings in HIV-infected
hildren, and compares the experience in chil-
ren from South Africa and the United States.

IV-INFECTED CHILDREN IN
OUTH AFRICA AND THE UNITED STATES

n mid-2006 there were approximately 300,000
hildren in South Africa with HIV infection, and
ore than 21,000 were receiving ART.1,4,5 The
rovision of ART for children varies throughout
outh Africa. Coverage of children in urgent
eed of therapy is highest in the Northern and
estern Cape, approaching 60%. The Western

ape has an estimated 11,000 children; how-
ver, at the end of April 2008 there were only
,898 children receiving ART.4,5 Currently 40%
o 60% of all pediatric admissions to hospitals in
outh Africa may be HIV-related.4,5 The epide-

iology and pathogenesis of HIV-associated re-
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586 M.I. McCulloch and P.E. Ray
al diseases is not yet well documented among
frican children, but with the growing availabil-

ty of ART, this information has become more
mportant for appropriate management.

In contrast to African countries, the United
tates has a small percentage of the world’s
hildren living with HIV/AIDS. At the end of the
ear 2005, the World Health Organization esti-
ated that approximately 9,000 children youn-

er than 15 years of age were living with HIV/
IDS in North America (Fig. 1). However, it
hould be acknowledged that for each pediatric
IDS case reported, there might be as many as
unreported cases.1,6 African American chil-

ren represent approximately 65% of all HIV-
nfected children living with HIV/AIDS in the
nited States.6,7

ISTORY OF HIV-ASSOCIATED PEDIATRIC
ENAL DISEASES IN THE UNITED STATES

he first cases describing an HIV-associated ne-
hropathy (HIVAN) in African American chil-
ren were reported by Strauss et al8,9 from
iami, and confirmed almost simultaneously in

hildren from New York.10 These pediatric
tudies were published approximately 3 years
fter HIVAN was described in adult patients
rom New York and Miami.11,12 It should be

igure 1. World Health Organization assessment of the
ermission from UNAIDS.1
oted, however, that the focal segmental glo- a
erulosclerosis (FSGS) lesions described in the
rst adult cases of HIVAN were considered sim-

lar to the glomerular lesions seen in the setting
f heroin use.11,12 What were considered unique
eatures of HIVAN were the rapid progression
f the disease and the combination of FSGS
ith tubular microcystic changes.11,12 The diag-
osis of FSGS in young children with HIV infec-
ion provided key evidence to support the no-
ion that HIV-1 was capable of inducing renal
isease independent of drug use.8-10

During the early years of the AIDS epidemic,
merican children frequently died of nonrenal
IDS-related complications.2,7-10 Autopsy repo-
ts frequently described and attributed renal tubu-
ar-interstitial lesions to acute tubular necrosis.
ubsequently, with the recognition of the renal
istology of HIVAN, this renal disease was identi-
ed in perinatally infected children at 2 to 3 years
f age.2,7-10 Although the presence of renal disease
ontributed to poor quality of life and premature
eath, these children usually died before they
eveloped end-stage renal disease (ESRD).2,7-10,13

ince the widespread establishment of ART in
996, the clinical outcome of HIV-infected chil-
ren in the United States has improved dramati-
ally.7-10,14 HIVAN is diagnosed at an older age,
nd the pool of HIV-infected children surviving

er of children infected with HIV-1. Figure reprinted with
numb
nd requiring dialysis or transplantation has in-



c
a
r
l

C
A

C
r
t
s

U

U
i
t
r
n
c
i
n
s
a
S

A
A

A
m
r
r
a

a
d
c
t
c
H
o
o
E
p
b
s
fi
t
c
a

a
t
p
H
d
H
s
t
H
r
y
p
u
i
t
d
s
i
a
o
s

N

H
s
i
p
m
i
a
k
s
s
d
b
t
t
n
m
o
c
H
2
t

o
A
e
H

Kidney disease in children with HIV 587
reased considerably.7,14,15 It is anticipated that
s ART becomes available to more children in
esource-limited settings, a similar epidemio-
ogic and clinical pattern will be seen in Africa.

LINICAL FEATURES OF HIV-
SSOCIATED PEDIATRIC RENAL DISEASES

hildren with HIV disease may present with
enal manifestations, which can be exacerba-
ions of common renal conditions or may be
pecific to HIV-1 viral activity in the kidney.

rinary Tract Infections

rinary tract infections may be diagnosed with
ncreased frequency in children with HIV, but
his often reflects difficulties in collecting a rep-
esentative urine sample that is not contami-
ated in the face of diarrheal disease (the most
ommon presentation of HIV infection in many
nfants) or severe napkin dermatitis. Severe uri-
ary tract infections and pyelonephritis were
een in 23% of a group of 60 children with HIV
nd renal involvement studied in Johannesburg,
outh Africa.4

cute Renal Failure and HIV-
ssociated Hemolytic Uremic Syndrome

cute renal failure caused by dehydration re-
ains a problem, especially in infants, requiring

ehydration by oral, nasogastric, or intravenous
outes. Intravenous fluids may not be easily
vailable in some resource-poor areas.

HIV-infected children also can develop an
typical, fatal form of hemolytic uremic syn-
rome (HUS) defined by the presence of mi-
roangiopathic hemolytic anemia, thrombocy-
openia, and acute renal failure.2,13 Unlike the
lassic form of Shiga-toxin–induced HUS, HIV-
US is characterized by an insidious clinical
nset, preserved urine output, and the absence
f preceding diarrhea. Rapid progression to
SRD or death from infectious or bleeding com-
lications is common.2,13 The presence of throm-
otic microangiopathic (TMA) glomerular le-
ions is characterized by the accumulation of
brin and often is associated with microcystic
ubular changes (Fig. 2A). The pathogenesis of
hildhood HIV-HUS is not clearly understood. It

ppears that HIV-HUS is triggered by infectious w
gents that induce endothelial injury leading to
he development of renal TMA lesions.2,13 The
resence of proteinuria and high viral load in
IV-infected children are risk factors for the
evelopment of HIV-HUS.2,13 Alternatively, some
IV-infected children may develop renal TMA le-

ions without clinical symptoms of HUS,2,8 but
he prevalence of asymptomatic TMA lesions in
IV-infected children is unknown. In South Af-

ica, HIV-HUS typically is seen in children
ounger than 2 years of age, who usually
resent in critical condition, often too sick to
ndergo renal biopsy, but with the classic clin-

cal symptoms of HUS. These children are
reated with supportive therapy and peritoneal
ialysis, but often die from overwhelming sep-
is without the growth of any specific organ-
sm. Because of the high mortality rates associ-
ted with HIV-HUS, it is necessary to be aware
f this syndrome, and to make an early diagno-
is to prevent its fatal complications.2,13

ephropathy

IV-infected children can present with the clas-
ic clinical features of the nephrotic syndrome,
ncluding heavy proteinuria, edema, and hy-
oalbuminemia. Alternatively, the renal disease
ay be manifested clinically by persistent and

solated proteinuria. Thus, some programs are
ttempting to screen for proteinuria in children
nown to have HIV disease. There is a wide
pectrum of renal diseases that occur in the
etting of HIV infection. Although a clinical
iagnosis can be made in some cases, renal
iopsy studies show varying frequencies of his-
ologic patterns.16-18 Biopsy diagnosis can reveal
he typical histologic features of minimal change
ephrotic syndrome, mesangioproliferative glo-
erular lesions, and “lupus-like” renal lesi-

ns.2,8-16 Other patients show renal changes
onsistent with the diagnosis of HIVAN or
IV-immune complex disease (HIVICK) (Fig.
B-D).17,18 Thus, performing a renal biopsy is
he only way to establish a definitive diagnosis.

HIVAN is the most widely recognized cause
f heavy proteinuria in HIV-infected African
merican children,2,8-10 and black race is an
stablished risk factor for the development of
IVAN.7-12 In adults, HIVAN usually presents

ith the classic histologic findings of collapsing
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588 M.I. McCulloch and P.E. Ray
SGS and tubular microcystic changes.17,18 In
ontrast, HIV-infected children more freque-
tly show mesangial hyperplasia and/or clas-
ic FSGS in combination with the microcystic
ubular lesions.2,8-10 Children with mesangial
yperplasia show a slower rate of progression
f their renal disease when compared with chil-
ren with classic or collapsing FSGS.2,9 Al-
hough unproven, it has been argued that mes-
ngial hypercellularity may be an early sign of
SGS.9

Studies from the United States have shown
hat HIVAN is a common cause of chronic kid-
ey disease in HIV-infected adults.18-20 Early
tudies in children and adults suggested that
IVAN usually develops during the late stages
f HIV disease, in association with a high viral

igure 2. Representative photomicrographs of renal se
ight microscopy renal section from a child with HIV-HU
ell fragments and tubular microcysts. The black arrow
ragments and intramural thrombosis (hematoxylin-eosin
ith HIVAN. The black arrows show a shrunken glome

ilver stain, 200�). Figure 2B courtesy of Dr. William Ba
rom a child with HIVICK showing mesangial prominence
lomerular basement membrane (black arrow) (Jones
icroscopy from a glomerular capillary in a child with HI

igure 2C and D courtesy of Drs. Stewart Goetch and P
oad and a low CD4� cell count.2,8-10,19,20 A s
ecent study has found that reduction of the
IV viral load by ART may prevent progression
f proteinuria and improve the clinical out-
ome of HIV-infected children.14

Studies in HIV-infected patients from Africa
ave found a variety of renal diseases.5,20-22 One
tudy from South Africa examined 99 adult bi-
psy specimens and showed the presence of
lassic HIVAN and HIVICK in approximately
7% and 21%, respectively.21 These renal dis-
ases play an important role in the develop-
ent of chronic kidney disease. Renal biopsy

pecimens with HIVICK may show subepithe-
ial immune deposits inducing a “ball-in-cup”
lomerular basement membrane reaction.21

he renal histologic lesions found in 2 pediatric
enal biopsy studies from South Africa are

from children with HIV-HUS, HIVAN, and HIVICK. (A)
ing collapsed glomerular capillary loops with red blood
an arteriole with luminal narrowing owing to red cell

, 200�). (B) Light microscopy renal section from a child
nd microcystic tubular dilatation (Jones methenamine
d Dr. Peter Nourse. (C) Light microscopy renal section
glomerular tuft is lobulated with double contours of the
namine silver stain, 700�). (D) Transmission electron
The black arrows show subepithelial deposits (4.000�).
or Udai Kala.
ctions
S show
shows
stain

rulus a
tes an
. The

methe
VICK.
hown in Table 1.
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Kidney disease in children with HIV 589
ubulopathy

he presence of renal tubular disorders in
IV-infected African American children was

ecognized during the early years of the HIV
pidemic.2,9 A more recent study from Venezu-
la found that renal tubular disorders also are
ommon in HIV-infected Hispanic children.23

ypercalciuria was seen most frequently, with
potential for nephrocalcinosis, but crystallu-

ia, hyperchloremia, and metabolic acidosis
lso are seen. These metabolic complications
ay be in part responsible for the growth im-
airment frequently seen in HIV-infected chil-
ren.2,9 Tubular disorders may induce sodium,
otassium, and phosphate wasting states, which
lso mistakenly could be attributed to gastroin-
estinal diseases. Renal tubular disorders often
re identified when electrolyte abnormalities
o not improve after diarrhea or other gastro-

ntestinal complications have resolved. Treat-
ent can be clinically difficult because a large

ral intake of supplements is required. This
herapy can have side effects such as diarrhea,
n the case of phosphate, which could perpet-
ate an ongoing cycle of electrolyte losses. In
ddition, the renal concentration ability of HIV-
nfected children might be impaired, and the
nfusion of intravenous hypotonic or isotonic
olutions must be monitored closely to prevent
he development of acute dysnatremic disor-

Table 1. Renal Histologic Findings in Two Stud
Living in South Africa

Number of Pediatric Patients

HIVICK
FSGS/HIVAN
Mesangioproliferative glomerulonephritis
Minimal change disease
Severe interstitial nephritis
Infectious changes (including TB)
Acute tubular necrosis
Kaposi’s sarcoma
Bladder stones
Data from Kala et al5 and Nourse et al.22
ers causing severe neurologic complications b
r death.2,24 Finally, tubular disorders also could
e related to nephrotoxic effects of medica-
ions, such as antibiotics or the antiretroviral
gent tenofovir.25

hronic Kidney Disease

nsidious onset of renal failure is usually the norm
f HIV-infected children are not screened for the
resence of renal diseases. Early onset proteinuria

s a useful clinical clue indicating the presence of
enal disease. Symptoms such as polyuria, poly-
ipsia, fatigue, headache, seizures, and hyperten-
ion together with unexplained severe acidosis
an be suggestive of chronic kidney disease. How-
ver, many patients in resource-limited areas may
resent only with marked proteinuria, or even
ith oliguria and ESRD.

IAGNOSIS OF HIV-ASSOCIATED
ENAL DISEASE IN CHILDREN

linical features of HIV infection such oral can-
idiasis, failure to thrive, and lymphadenopa-
hy may be observed on physical examination
efore the diagnosis of HIV infection is estab-

ished. The interpretation of blood tests con-
rming HIV infection is age-dependent, especia-

ly in young children, and should be discussed
ith an infectious disease expert.
The initial renal evaluation should include

om HIV-Infected Children With Renal Disease

annesburg5:
60 Underwent
iopsy (86%)

Cape Town22:
14 of 14 Underwent

a Biopsy (100%)

50.8% 7%
11.5% 36%
2.2% 28.5%
2.2%

11.5% 7%
1.5% 21.5%
5.9%
2.2%
2.2%
ies Fr

Joh
52 of

a B
lood urea nitrogen, serum creatinine and elec-



t
t
v
c
l
H
d
o
i
o
d
fi
p
p
h
p
o
p
w
i
t
d
p
a
o
o
c
(
m
i

T
A

B
s
I
d
m
s
t
c
b
d
a
s
b
a

h
o

H
T
H
s
s
i
i
t
r
t
d
d
i
n

t
d
a
s
c
p

p
u
i
t
u
n
p
f
e
s
s
H
d
s

D

I
d
c
a
r
p
w
s
m
a
m

590 M.I. McCulloch and P.E. Ray
rolytes, and urine electrolytes to evaluate for
ubulopathies. The urinary sediment can pro-
ide important clues such as the presence of
lusters of renal epithelial cells forming cyst-
ike structures, which are seen in children with
IVAN and HIV-HUS.2,26 All HIV-infected chil-
ren should be screened for proteinuria at least
nce a year. Proteinuria is not always detected

n diluted urine samples during the early stages
f HIVAN or in the presence of tubular disor-
ers.2 Although hypertension is not a typical
nding in the early stages of HIVAN, the blood
ressure should be monitored regularly. The
resence of (1) hypertension, (2) macroscopic
ematuria, (3) microscopic hematuria without
roteinuria, (4) increased blood urea nitrogen
r serum creatinine values without significant
roteinuria, and (5) persistent proteinuria in
hite children, are all clinical features not typ-

cal of HIVAN, and should be a clear indication
o search for an alternative etiology of the renal
isease.2 Ultrasound examination should be
erformed to assess renal size and echogenicity
nd exclude obstruction or anatomic pathol-
gy, with renal biopsy to follow if indicated
wing to the presence of proteinuria. If clini-
ally indicated, infections such as tuberculosis
TB) should be excluded. Further investigations
ay be limited according to resource availabil-

ty in some settings.

REATMENT OF HIV-
SSOCIATED RENAL DISEASE IN CHILDREN

efore the introduction of ART, treatment con-
isted only of supportive symptomatic therapy.
n one study, children with HIV-related kidney
isease who were on corticosteroids for treat-
ent of lymphocytic interstitial pneumonitis

howed a variable response of the renal disease
o corticosteroids.2 The short-term effects of
orticosteroids may be well tolerated,2,9,27,28

ut their long-term risks in HIV-infected chil-
ren are unknown, especially in countries with
high prevalence of TB. Moreover, in the ab-

ence of appropriate ART, corticosteroids have
een unable to prevent the progression of HIV-
ssociated childhood renal diseases.2,9,10

Diuretics, angiotensin-converting enzyme in-
ibitors, and angiotensin-receptor blockers are

ther forms of supportive therapy available for b
IV-related kidney disease in children.2,9,27-29

hese agents should be used with caution in
IV-infected children with nephrotic syndrome,

evere hypoalbuminemia, tubular disorders cau-
ing salt wasting, and diarrhea or other gastro-
ntestinal problems.2,9 These clinical situations
nduce extracellular volume contraction and ac-
ivate the renin-angiotensin system. Blocking the
enin-angiotensin system under clinical condi-
ions in which the renal perfusion pressure is
ependent on high levels of angiotensin II will
ecrease the glomerular filtration rate, and can

nduce acute renal failure if these changes are
ot recognized in a timely manner.

The introduction of ART has revolutionized
he clinical management of HIV-associated renal
isease.14,27-30 The use of ART is associated with
marked improvement of HIVAN, resulting in

lower progression to ESRD,28,29 or even in re-
overy from dialysis-dependent renal failure30

rovided the kidney damage is not too severe.
In resource-limited countries with a high

revalence of HIV infection, chronic renal fail-
re often presents late in the course of the

llness. Onset of this condition often is undetec-
ed because renal disease screening, such as
rine testing and blood pressure monitoring, is
ot performed routinely. These children may
resent with nonspecific signs such as anemia,

ailure to thrive, poor appetite, and lack of
nergy. ESRD with fluid overload and hyperten-
ion are often the presenting signs. Renal ultra-
ound may show large kidneys consistent with
IVAN, or in the case of long-standing kidney
isease, already may show signs of fibrosis with
mall kidneys.

ialysis

n the early days of managing HIV-related renal
isease, dialysis was thought to be contraindi-
ated because of poor survival and concern
bout the infection rate on dialysis. With time,
enal replacement therapy was shown to be
ossible, especially in pediatric patients in
hom dialysis therapies have offered improved

urvival.7,9,14,31 A debate still remains as to which
odality, peritoneal or hemodialysis, is the most

ppropriate for children. Peritoneal dialysis
ay be associated with increased infections,
ut is more readily available than hemodialysis
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Kidney disease in children with HIV 591
n resource-poor countries, and may present
ess risk for health care professionals. Neverthe-
ess, the peritoneal fluid contains HIV-infected

ononuclear cells and should be handled with
ll the necessary precautions to prevent the
ransmission of HIV-1 to health care workers.2

n the United States, hemodialysis is the pre-
erred modality in perinatally infected children
ecause of the availability of resources and ex-
ertise for this treatment, as well as the added
urden of peritoneal dialysis for the family
embers who are often managing their own
IV disease as well as that of the child.7,14,31 It

s important to reduce the HIV viral load of
hildren undergoing dialysis as much a possi-
le, to improve their quality and length of life,
nd to make them eligible candidates for kidney
ransplant.

ransplantation

n the early years of the AIDS epidemic, HIV
nfection was considered an absolute contrain-
ication to kidney transplantation because the
ombination of transplantation plus immuno-
uppression appeared to shorten the AIDS-free
ime in HIV-infected patients, compared with
emophiliac control groups.32 Subsequently,

mprovements in HIV-related morbidity and
ortality with ART have prompted a re-evalua-

ion of renal transplantation in this popula-
ion.33 For example, studies in adherent adults
ave suggested that adult patients with HIV

nfection do better after transplantation than on
ialysis. The immunosuppressant drugs used
re similar to those used in non-HIV transplants.
enal transplantation in adults can be success-

ul, provided there is stable maintenance of
RT, the HIV viral load is undetectable for at

east 6 months, and the CD4 cell count is
reater than 200 cells/mm3.

In a group of HIV-positive patients receiving
olid-organ transplants in the 1980s, who were
nfected either preoperatively or postopera-
ively, the best survival results (70%) were in
act shown in the pediatric group.33 The selec-
ion of children for transplantation, and the
ssessment of their immune status, should take
nto consideration the age and weight of the
hild, as well as different parameters for CD4

ounts33,34: (1) younger than 1 year of age: aim a
o get to 1 year or 10 kg on dialysis, (2) 1 to 6
ears of age: CD4% greater than 25%, taking
nto account the absolute CD4 count, and (3)
lder than 6 years of age: CD4 count greater
han 200 cells/�L.

To date, very few pediatric nephrology units
orldwide have transplanted a significant num-
er of HIV-infected children, but this clinical
xperience is expected to increase as more
IV-infected children undergo this procedure.

n addition to the challenges faced by adult
ransplant recipients, additional problems spe-
ific to pediatric patients include the need for
ooperative providers and families to supervise
he double-compliance required for both ART
nd immunosuppressive regimens. This is par-
icularly concerning in adolescents, both in
erms of risk-taking behavior and poor compli-
nce associated with this age.31 Poor compli-
nce with ART can lead to increased HIV resis-
ance patterns and complicate management.
verall, renal transplantation in adults, and

eemingly in children, can be successful in HIV-
ositive patients provided the HIV disease is
nder control.

In children who are immunosuppressed both
y HIV as well as the use of immunosuppres-
ant medications, there remains concern that
verwhelming infections will occur, including
ypical nosocomial bacteria, viruses such as cy-
omegalovirus and Epstein-Barr virus, and atyp-
cal organisms. Tuberculosis remains a signifi-
ant problem in many parts of Africa, and the
revalence has escalated with the HIV epidemic.
B was an important cause of pediatric sys-
emic illness in 2 South African studies. Thirty-
hree percent of pediatric renal patients in a
ohannesburg study had or were currently be-
ng treated for pulmonary TB,5 and renal TB was
bserved in 2 of 14 (14%) pediatric patients in
Cape Town study.22 In a separate review from
ape Town, among 150 HIV-negative pediatric

enal transplants, the incidence of TB acquired
osttransplantation was 9.8%. This was com-
ared with 9.7% of liver transplant patients in
he same center, illustrating the high preva-
ence of TB in this community.35 Multidrug-
esistant TB and extensively drug-resistant TB
ave become a major concern. In addition,

nti-TB medications can induce liver enzymes
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592 M.I. McCulloch and P.E. Ray
hat affect the metabolism and serum levels of
ome immunosuppressant agents and other
rugs, complicating the clinical management of
ransplant recipients.36

In addition to the potential for infectious
omplications, the transplantation of HIV-in-
ected children also raises ethical concerns. The
carcity of organs for transplantation may force
rgans to be allocated to the best-possible-out-
ome recipient without concomitant risk fac-
ors. In Africa, HIV infection itself has resulted
n a reduction in the number of suitable donors,

ith resultant lower organ availability and in-
reased waiting times. Ideas have circulated
bout using HIV-positive donors for HIV-posi-
ive recipients, but significant controversy has
risen around this topic. In particular, there is
oncern about different HIV viral strains and
ssociated drug resistance.

Ethical aspects of living donor transplanta-
ion are also important, especially in children,
n whom pre-emptive transplantation may avoid
he physical and psychologic stress of dialysis
nd improve retarded growth. Judgment then
lso arises between the values of life in children
ersus adults. In these circumstances, commer-
ialism may be considered and should be pre-
ented according to the Ethical Council of the
ransplantation Society for both ethical and
edical reasons. The risk is very high, not only

or donors but for transplant recipients as well,
ecause there may be poor screening not only
or HIV-1 but also for other infectious agents.37

CREENING FOR RENAL
ISEASE IN HIV-INFECTED CHILDREN

any HIV-associated renal diseases are asymp-
omatic during their early stages, thus recom-
endations have been made that all individuals

e assessed for the presence of kidney disease
t the time of HIV diagnosis.29,38 This screening
s even more important in children, who may
ave a longer life expectancy if treated appro-
riately. Screening should include urinalysis
nd serum creatinine levels to estimate renal
unction.38,39

A South African study screened 615 HIV-in-
ected adults who were not receiving ART for
roteinuria, in an attempt to make an early

iagnosis of HIVAN.39 Renal biopsy was per- m
ormed in 30 patients with proteinuria or mi-
roalbuminuria, and 25 of 30 (83%) of these
enal biopsies revealed histologic features con-
istent with HIVAN. Microalbuminuria was
ound to be an early manifestation of HIVAN.
hese findings suggest that screening HIV-in-

ected patients for microalbuminuria might fa-
ilitate the early diagnosis of HIVAN.39,40 Given
he large number of HIV-infected people in Af-
ica, the early detection and treatment of
IVAN should become a major priority.

ONCLUSIONS

n children, initiation of ART with reduction of
iral load and restitution of the immune system
urrently provides the most promising treat-
ent to prevent the progression of childhood
IVAN to ESRD.7,14 Hopefully in the near fu-

ure, better education, prevention, and treat-
ent programs will lead to the eradication

f this fatal childhood disease. However, at
resent, HIV disease, including renal disease,
emains a major problem in sub-Saharan Africa,
here other health priorities may prevail,35 re-

ources are lacking, and, most importantly,
here is lack of ART availability.
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