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Responseof HIV-Associated ProteinuriatoAntiretroviral Therapy in HIV-1-Infected Children
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H1V-associated nephropathy hasbeen found in children with HI'V-1infection asalate manifestation
of this disease; it is associated with nephrotic syndrome with focal segmental glomerulosclerosis
and/or mesangial hyperplasia with microcystic tubular dilatation. Thisis quiterarein children and
no cases have been reported from India. Several mechanisms have been hypothesized for the HIV-
induced renal damage. Wereport on two HIV-infected children with HIV-associated proteinuria and

dramatic response to antiretroviral therapy.
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HIV-associated proteinuriahas been found in HIV-infected
adult patients; rapid progression to end-stage renal disease
isreported [1]. Inchildreninfected with HIV-1, renal diseaseis
quite uncommon and onset of proteinuriaor azotemiatypicaly
occurstwo to five years after onset of HIV infection[1]. Ina
study inthe USA, among 7,732 patientswith HIV-associated
nephropathy, only 60 were younger than 21 years of age[2].
Similarly, in Spain, only three patientsout of 395 HIV-infected
children had associated renal disease[3]. Till now, there have
been no reports of HIV-associated nephropathy in childrenin
India. We report on two children with HIV-associated
proteinuriafrom India and on their response to antiretroviral

therapy.

Casel

A six-year-old HIV-1-infected boy presented with five days
of fever and cough, with one episode of generalized tonic
clonic convulsion in the morning. He had been diagnosed to
be HIV-infected three years previously and was started on a
two-drug antiretroviral therapy (ART), consisting of
Zidovudine (AZT) and lamivudine (3TC); hisparentscontinued
thistreatment without regular follow-up by hisphysician. The
boy also had weight loss. Both parents were also HIV-1
infected, suggesting a vertical mode of transmission. His
milestonesand immunization were up to date. On examination,
the patient wastachypneic, with arespiratory rate of 60/min.,
had hypertension (BP = 150/90 mm of Hg) and had Grade 3
clubbing with bilateral otorrhoea and oral thrush. He was
severely wasted [weight = 12 kg (< 5" percentile) and height =
102 cm (< 5" percentile)] and had papular dermatitis. Systemic
examination revealed bilateral crepitations. Other systemic
examinations were normal. He was suspected to have
bronchopneumonia, meningitis, otitismediaand hypertension.
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Investigations showed a hemoglobin level of 9.5 gm/dL, a
white cell count of 9,200/mm?® (48% polymorphs, 49%
lymphocytes, 3% eosinophils), a platelet count of 247,000/
mm? and araised erythrocyte sedimentation rate (ESR) (110
mm at the end of 1 hour). CSF showed 10 cellsymm? with 4%
polymorphsand 6% lymphocytes, 48 mg% sugar and 188 mg/
dL proteins. The CSF cryptococcal latex antigen test was
negative. Chest X-rays showed severe bronchopneumonia
with hilar lymphadenopathy. The Mantoux test was negative.
Arterial blood gas revealed hypoxia without acidosis or
alkaosis. Urineexamination reveal ed 3+ albuminuriaon more
than three occasions, with a urine albumin/creatinineratio of
1.55. Other renal function testswere normal. Echocardiography
showed left ventricular dilatation, with hypertrophy and a
normal ejection fraction (60%). Ultrasound of the abdomen
showed internal echoes in the urinary bladder, with splenic
hilum nodes and normal kidney echotexture and size. Hewas
treated with intrevenous antibiotics for 14 days and with
nifedipine; the pneumonia did not respond, though blood
pressureresponded. In view of unresponsive pneumonia, with
generalized lymphadenopathy, he was started on anti-
tuberculous therapy, because it is the most endemic
opportunistic infection in HIV-infected individuals in our
country. His fever responded to this treatment. In view of
persistent proteinuria, the patient was started on enalapril;
albuminuria subsequently subsided. His CD, count was 450
cells/mm?, withaCD, percent of 20% and aCD,:CDj ratio of
0.42. In view of severe opportunistic infection in the form of
pneumonia, HIV-meningitis, cardiomyopathy, proteinuriawith
hypertension and failure to thrive, his antiretroviral regime
was changed to three drugs, consisting of zidovudine,
didanosine and efavirenz (a protease inhibitor was not used
dueto high costs). Onfollow up, he had aweight gain of 2 kg
in 20 days, with no albuminuriaand normal blood pressure.

Case?2

A two-year three-month-old girl presented with puffy eyes
and abdominal distension during the previous month, fever
for 15 days, cough for one week and vomiting for three days.
She had pneumonia at the age of six months. Her milestones
and immunization were appropriate for her age. She had no
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previous hospitalization or blood transfusions. The father had
tuberculosis 11 years before and had taken antituberculous
drugs for nine months. On examination, she had generalized
lymphadenopathy, with bilateral otorrhoea and papular
dermatitis. Her weight was 8.1 kg (5" — 10" percentile) and her
height was 84 cm (10" — 25" percentile). Her blood pressure
was normal. Systemic examination revealed
hepatosplenomegaly with ascites. Other examination findings
were normal. In view of the above clinical features, she was
suspected to have acquired immunodeficiency; her HIV-1
ELISA was positive with three different kits. Both parents
wereal so tested for HIV and were found to beinfected. Thus
she was diagnosed to have vertically-transmitted HIV
infection. Her urine albumin was 2+ on three occasions and
her urine albumin/creatinine ratio was 1.4. Her hemogram
showed 8.5 gm hemoglobin/dL, awhite cell count of 15,700/
mm?3 (24% polymaorphs, 74% lymphocytes) with an ESR of 65
mm at the end of one hour. Her serum albuminwas 3.2 gm/dL,
with elevated liver transaminases (SGOT = 39 1U/L, SGPT =80
IU/L) and normal cholesterol, BUN, serum creatinine and
electrolytes. Chest X-rays revealed miliary tuberculosis
(Mantoux test was negative), and ultrasound of the abdomen
showed hepatosplenomegaly with coarse echotexture of the
liver. HBsAg and Anti HCV were negative. Fine needle
aspiration of lymph nodes showed reactive hyperplasia. Thus,
she was diagnosed to have HIV infection with tuberculosis,
proteinuria, anemiaand liver dysfunction. Her CD, count was
977 cellssmm? with a CD, percent of 15.09% and aCD,:CD,
ratio of 0.2. In view of her clinical presentation and immune
suppression she was started on antitubercul ous therapy and
a three-drug antiretroviral therapy (ART) consisting of
zidovudine, lamivudine and nevirapine. She was given oral
amoxicillin for seven daysfor otitismedia. Fifteen daysafter
starting thistreatment, her ascitishad resolved, liver enzymes
werenormal, her weight had increased by 1 kg and proteinuria
had disappeared. On follow-up after two months, she had a
weight gain of 2 kg and she had no proteinuriaand achest X-
ray showed clearing of miliary shadows.

Discussion

HIV-associated nephropathy is typically a late
manifestation of AIDS [1]. Several mechanisms for
pathogenesis have been implicated. HIV-1 virusmay directly
affect the growth and differentiation of glomerular and tubular
epithdlia cells, increaserecruitment of infiltrating mononuclear
cells and cytokines, and up-regulate renal heparan sulphate
proteoglycans [1]. Other agents that can lead to associated
renal disease are opportunistic infections, nephrotoxic agents
and immunological abnormalities [4]. HIV-associated
nephropathy presents with heavy proteinuria and usually is
seen with other AlDS-related illnesses, such as
encephal opathy and cardiomyopathy [1]. Both of our patients
presented with massive proteinuria, though not in the

nephrotic range, and they had other organ dysfunctions in
the form of cardiomyopathy and hypertension in one patient
and failure to thrive in both. In addition, both also had
tuberculosis. Thus both patients had severe HIV disease.
Hypertension may be seenin patientswith long-standing HIV-
associated nephropathy [1]. A study from Washington found
that early stages of HIV-associated nephropathy (HIVAN) in
children are associated with enlarged echogenic kidneys,
proteinuria and urine microcysts. Also progression to end-
stagerenal diseaseisslow in children [5]. Both her patients
only had proteinuria, and ultrasound of the kidneys was
normal; probably HIVAN was at avery early stage. Several
studieshave found that HIVAN isseenwith low CD,+ counts
and increased viral loads [6,7]. Similarly both our patients
wereimmunologically affected and wereinimmune category
2. HIVAN has been treated with various treatment regimes,
including HAART [8], angiotensin-converting enzyme
inhibitors (ACE inhibitors) [9], and steroids [10], among
which HAART has been the most promising. In fact, it was
only in 1999 that the first response to HIV-associated
nephrotic syndrome in a child with triple dry ART was
reported [8]. Similarly, both her patientswere started on three-
drug ART, with resolution of proteinuriawithin afew weeks.
Though both her patients were immunosuppressed at the
onset and attained resolution only after starting ART, it
appears that there was either an immune reconstitution or a
decreaseinthe HIV-viral load itself. Immune reconstitution
syndrome following HAART in HIV-infected patients is
characterized by inflammatory worsening of organ functions,
despite improvement in HIV surrogate markers of HIV
infection. Jehleet al. described an HIV-infected patient with
miliary tuberculosis and urinary shedding of acid-fast bacilli
who devel oped acuterenal failure eight weeks after initiation
of antituberculosis therapy and six weeks after initiation of
HAART;, they concluded that immune reconstitution
syndrome was the cause of hisrenal disease [11]. Thus, the
responsein our patients may have been dueto adecreasein
HIV-viral load due to ART rather than to immune
reconstitution.

We conclude that HIV nephropathy is rare in children.
Proteinuriais one of the earliest signs of HIVAN, and early
triple-antiretroviral therapy prevents progression of HIVAN.
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