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Abstract

Background: Levamisole is a steroid sparing agent used in the treatment of steroid dependent and frequently relapsing nephrotic syndrome. It is used in
combination with low dose prednisolone or as monotherapy. Though generally being a safe medication levamisole is known to cause rare systemic side effects
like antineutrophil cytoplasmic antibody (ANCA) positive cutaneous vasculitis.

Methods: The clinical, biochemical and histopathological data of 3 cases of levamisole induced ANCA positive glomerulonephritis at our institution were
reviewed.

Results: We report 3 patients with nephrotic syndrome treated with levamisole who developed ANCA positive glomerulonephritis. All of them had normal
C3 and C4. None had severe forms with associated crescents or global glomerular involvement.

Conclusions: Levamisole induced glomerulonephritis is rare and a high index of clinical suspicion, early evaluation and aggressive management are
important in the management of these patients.

ABBREVIATIONS successfully in the treatment colonic and breast carcinoma

as well as rheumatoid arthritis [5-10].
ANCA: Anti Neutrophil Cytoplasmic Antibody; Hb:

Haemoglobin; ESR: Erythrocyte Sedimentation Rate The side effect profile of levamisole includes
agranulocytosis, hepatotoxicity, gastrointestinal
INTRODUCTION disturbances and various types of rashes including a

vasculitic purpura with a predilection for the ear lobe
[1,11-16]. This latter side effect has come into prominence
over the last two decades in cocaine abusers due to
levamisole being used as a contaminant to enhance its
euphoric properties [9, 10]. This cutaneous vasculitic
syndrome is characterized by a retiform purpura with
bullous formation, cutaneous necrosis, thrombosis of the
small vessels and antineutrophil cytoplasmic antibody
prednisolone, though success with monotherapy has  (ANCA) positivity. There may also be arthropathy and
also been reported [4]. Levamisole has also been used hepatosplenomegaly. End organ involvement in the form

Levamisole, an  anti-helminthic agent  with
immunomodulatory properties, has been used as a
steroid sparing agent in patients with steroid dependent
and frequently relapsing nephrotic syndrome [1,2]. It
is prescribed at a dose of 2-2.5 mg/kg on alternate days
for 12-24 months, though more prolonged use may be
required [3,4]. It is usually used in combination with
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of renal and pulmonary involvement, though rare, has also
been reported in cocaine abusers with levamisole induced
vasculitis [17-21].

We previously reported a possible case of levamisole
induced pauci-immune glomerulonephritis with crescents
in a patient with nephrotic syndrome who presented with
the typical necrotising cutaneous vasculitis with ear lobe
involvement [15]. Here we report three further cases
of ANCA positive glomerulonephritis due to levamisole
therapy in childhood steroid dependent nephrotic
syndrome as a case series.

CASE PRESENTATION
Case 01

An eight-year-old girl with steroid dependent,
frequently relapsing nephrotic syndrome since the age
of five years was commenced on levamisole (2.5 mg/kg
on alternate days) as a steroid sparing agent, which was
continued for three years. Her last relapse had occurred
eleven months prior to presentation and she was on
alternate day levamisole monotherapy when she presented
with bilateral knee joint arthralgia and a skin rash over the
lower limbs for one week duration.

Examination revealed pallor and a purpuric rash on
both lower limbs. Ear lobe lesions were not detected.
There was no clinical evidence of arthritis or oedema
detected. Blood pressure was 96/52 mmHg and the rest
of the system examination was normal. Her haemoglobin
(Hb) level was 9.8 g/dl with blood picture evidence of
hypochromic microcytic anaemia. White blood count
was 7.49x103/uL, platelets 775x10¢/pL. Erythrocyte
sedimentation rate (ESR) was 98mm in the 1°thour. Serum
creatinine remained normal during hospital stay (43
umol/1). Urinalysis revealed albumin 1+ with moderately
field full red cells.

Normal complement C3 and C4 levels were noted with
negative anti-nuclear antibodies (ANA) and anti-double
stranded DNA antibodies (dsDNA). Perinuclear and
cytoplasmic anti-neutrophil cytoplasm antibodies (pANCA
and cANCA) were positive. Renal histopathology revealed
focal segmental necrotizing glomerulonephritis in 3 out of
18 glomeruli present. Crescents were not present. Tubules
contained red cell casts and there was patchy tubular-
interstitial inflammation with interstitial edema. Chronic
changes such as glomerulosclerosis, tubular atrophy and
interstitial fibrosis were not present. Immunofluorescence
was negative for IgG, IgM, IgA and complement C3
(Figure A).

Figure A: Histopathological changes of case 1 to 3 represented by
figures A to C (Haematoxylene and eosin stain). A) Low power view
(X10) shows a focus of acute tubulo-interstitial inflammation and
the inset shows (X40) segmental necrotizing glomerular lesion in
Case 1. B: Histopathological changes of case 1 to 3 represented by
figures A to C (Haematoxylene and eosin stain). B) demonstrate
(X40) segmental necrotizing glomerular lesions in cases 2 and 3
respectively. Histopathological changes of case 1 to 3 represented by
figures A to C (Haematoxylene and eosin stain). A) Low power view
(X10) shows a focus of acute tubulo-interstitial inflammation and the
inset shows (X40) segmental necrotizing glomerular lesion in Case
1. C) demonstrate (X40) segmental necrotizing glomerular lesions in
cases 2 and 3 respectively.

Levamisole was omitted on admission. She was treated
withimmunosuppressive therapy consisting ofintravenous
methylprednisolone followed by oral prednisolone as well
as monthly pulses of intravenous cyclophosphamide as per
the unit policy for treatment of acute glomerulonephritis
complicated with necrotising lesions. At one-month
review urinalysis revealed trace albumin and red cells 20-
25/HPF. Urinalysis was completely normal at the second
month review.

Case 02

A 13 year old boy with steroid dependent nephrotic
syndrome since the age of five years, who was on
levamisole for six years, presented with arthralgia for a
duration of one month. He was off steroids for six months
with levamisole continued as a sole agent at a dose of 2.5
mg/kg on alternate days.

Clinical examination revealed pallor without significant
rashes or arthropathy. The rest of the system examination
was normal. His Hb was 8.9 g/dl with blood picture
evidence of hypochromic microcytic anaemia. White cell
countwas 10.62/ul and platelet count was 361 /ul. ESR was
88 mm in the 1st hour. Serum creatinine was 93pmol/l on
admission. Urinalysis revealed albumin 2+ with field full
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red cells. The urine protein: creatinine ratio was 192 mg/
mmol.

Normal complement C3 and C4 levels were noted. ANA,
pANCA and cANCA were positive.

Renal biopsy revealed segmental necrotizing
lesions characterized by endocapillary proliferation
and karyorrhexis in 5 out of 8 glomeruli examined.
Crescents were not present. Low grade acute tubulo-
interstitial inflammation was also observed involving
a few foci; features of chronicity were not present.
Immunofluorescence was negative for IgG, IgM, IgA and
complement C3 (Figure B).

Levamisole was omitted on admission. He also
received a regime of intravenous methyl prednisolone and
cyclophosphamide followed by oral prednisolone similar
to the patient in Case 1.

At one month review he was asymptomatic with
urinalysis revealing albumin trace and red cells 10-12 /HPF
and serum creatinine was normal at 43 pmol/l. Urinalysis
was completely normal at 2 months follow up.

Case 03

A nine years and six months old boy with steroid
dependent nephrotic syndrome since the age of four
years and eight months, was on levamisole since the age
of 6 years. He was evaluated for pallor while he was on
prednisolone 5mg on alternate days and levamisole 2.5
mg/kg on alternate days. Blood investigations revealed
Hb 8.3 g/dl with WBC 4.04/pl (N-11%, L-71%) and ESR 60
mm in the 1**hour.

One month later he presented with bilateral knee joint
and wrist joint pain. Clinical examination revealed pallor
and swollen, tender knee joints with normal wrist joints.
Obvious rashes were not identified. The rest of the system
examination was unremarkable. Investigations during this
presentation revealed a Hb of 9.6.g/dl, white cell count of
9.9 /ul, platelet count 436/ul and blood picture revealed
hypochromic microcytic anaemia. Serum creatinine was
54umol/l and ESR was 55mm in the 1st hour. Urine full
report revealed a trace of albumin with moderately field
full red cells. Complement C3 and C4 levels were normal
and ANA was negative. Both pANCA and cANCA were
positive.

Renal biopsy showed segmental necrotizing lesions
in three out of 18 glomeruli, one was globally sclerosed;
crescents were not present. Occasional red cell casts were
present. Patchy acute tubular-interstitial inflammation
of moderate degree was evident. Immunofluorescence

revealed IgG+3 mesangial deposits with C3 trace mesangial
deposits. I[gA and IgM were negative (Figure C).

Levamisole was omitted onadmission. Asin the previous
2 case reports, he was treated with a similar regimen to the
first two patients with complete normalisation of ESR and
urine within one month.

DISCUSSION

Childhood nephrotic syndrome is the commonest
glomerular disease in children which follows a relapsing
and remitting course. Levamisole has been used to reduce
relapse frequency in patients with frequent relapses
and mild steroid dependence. It was initially thought to
have a low side effect profile but with numerous cases of
cutaneous vasculitis being reported, levamisole fell out of
favour in North America and FDA approval was withdrawn.
It is still used in some units in the United Kingdom and is
widely used in Asia.

The exact mechanism by which levamisole produces an
ANCA associated vasculitis is not entirely clear. The role of
neutrophil extracellular traps (NETS) in the pathogenesis
of ANCA associated vasculitis has come to light over
the last decade [16]. NETS are thought to extrude both
myeloperoxidase (MPO) and serine proteinase 3(PR3),
which are usually contained in cytoplasmic granules
within neutrophils, to the cellular surface in activated
neutrophils. This in turn is thought to lead to ANCA
formation. Levamisole is known to promote neutrophil
mobility and chemotaxis, enhance dendritic cell maturation
and promote T cell proliferation. Through activation of
neutrophils, levamisole may thus induce circulating ANCAs
by cell surface exposure of MPO and PR3 [16]. Lood et al
showed that cocaine alone can induce ANCA formation and
the levamisole-cocaine association probably escalates this
effect [18].

McGrath et al, in their series of 30 patients with ANCA
positive vasculitis due to levamisole contaminated cocaine
found arthralgia in 83%, cutaneous manifestations in
61% and ear/nose/throat involvement in 44%. Renal
involvement was noted in 8 patients, of which only 2
had severe involvement [17]. Neel et al reviewed 17
patients over a period of eight years with pauci-immune
glomerulonephritis due to similar levamisole exposure
[19].

Of the three patients described in our series two were
on alternate day levamisole monotherapy while one was
on alternate day levamisole in combination with a small
dose (5mg) of prednisolone on alternate days. Our group
previously described a similar case of ANCA associated

J Clin Nephrol Res 12(1): 1125 (2025)

3/5



@SCiMedCentra]

Rangana D, et al. (2025)

cutaneous vasculitis and necrotizing glomerulonephritis
in a patient who was also on levamisole and a minor
dose of prednisolone. It is interesting that all the patients
with nephrotic syndrome thus described were either on
levamisole monotherapy or coupled with only a minor
dose of steroids. This is opposed to the majority of patients
on levamisole who are also on significantly high doses of
prednisolone. It could be postulated that steroids have a
protective effect, preventing the development of ANCAs
and thus vasculitis and glomerulonephritis.

All three patients in this series and the previously
reported case [15], did not have severe forms of necrotizing
lesions: none had global glomerular involvement or
crescents.

All three patients in this series were managed
with discontinuation of levamisole and aggressive
immunosuppressive therapy as they had evidence of
necrotizing glomerulonephritis. All made a complete
recovery with normalization of renal function as well as
clearing of urinary sediment during follow up. In the series
reported by McGrath et al. the two patients with significant
renal impairment developed chronic kidney disease,
though renal function improved. It would thus seem that
early withdrawal of levamisole along with aggressive
immunosuppression helps to preserve renal function and
avoid chronicity [17].

It would also seem that the dose of levamisole may
not have a bearing on the development of necrotising
glomerulonephritis. We have shown increased efficacy
with the use of daily levamisole, as opposed to alternate
day therapy, in the management of nephrotic syndrome
[22]. Therefore a significant number of patients with
nephrotic syndrome in our unit are on daily levamisole
therapy. This complication has, as yet, not been observed
in any of these patients. However, as levamisole levels
were not monitored, firm conclusions cannot be drawn in
this regard.

The presence of mesangial IgG and C3 on
immunofluorescence in Case 3 is also interesting as ANCA
associated vasculitis is usually pauci-immune with minimal
immune deposits. However this picture has been noted in
previous case series. One of them was an immune complex
glomerulonephritis and the other was a membranous
nephropathy associated with Levamisole [23,24].

Itis possible thatall three patientsin this serieswere due
to secondary ANCA glomerulonephritis, especially as case
2 and case 3 did not have evidence of cutaneous vasculitis.
However, we feel that the association with levamisole is
too strong especially as ANCA formation is known to occur

with levamisole and necrotising glomerulonephritis has
previously been shown to occur with this drug.

A high index of clinical suspicion, early evaluation
and aggressive management may have contributed to the
improved outcome in these patients. Children on long
term levamisole are usually monitored only with full
blood counts and urinalysis in our unit. In accordance with
the findings of this case series, follow up with periodic
assessment with ANCA may be beneficial as early detection
of these antibodies, may help to prevent the development
of this rare but serious complication.
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