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ABSTRACT

Levamisole has been used as an effective immunomodulator. Levamisole has been used for nephrotic
syndrome due to its immunostimulant, immunomodulating, and steroid-sparing effects. Common
adverse effects of levamisole are gastrointestinal symptoms (nausea, abdominal cramps), and
pyrexia. However, agranulocytosis or pancytopenia is also a rare but life-threatening complication of
levamisole. This is a case report of a 5-year-old girl who had steroid-dependent nephrotic syndrome
for which she was started on levamisole as per her weight, following which she had falling total
leukocyte count levels on every visit. Thus, this case report emphasizes identifying this rare side
effect and its management.
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INTRODUCTION

Since 1969, levamisole has been used asan anthelmintic
and effective immunomodulator.? Levamisole
has been used in steroid-sensitive nephrotic.®
Levamisole has been used for nephrotic syndrome
due to its immunostimulant, immunomodulating,
and steroid-sparing effects.* Agranulocytosis is a
rare but life-threatening complication of levamisole.
Agranulocytosis reduces circulating granulocytes with
an absolute neutrophil count (ANC) of less than 500/
pL.se

We present a case of a b-year-old girl who is diagnosed
with steroid-dependent nephrotic syndrome (SDNS).
She was started with levamisole which led to
agranulocytosis. This case report provides insight
into the rare condition caused by levamisole and its
management.

CASE REPORT

A b-year-old female child was diagnosed with
nephrotic syndrome three months back, for which she
was treated with a tablet of prednisolone (2 mg/kg/day
daily for six weeks and 1.5 mg/kg/day for the next six
weeks) and discharged after attaining remission. She
had one episode of relapse one month back while she
was on an alternate-day regime of Tab. Prednisolone,
for which she was again treated with Tab. Prednisolone
daily dosing till remission and discharged on an
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alternate-day regime of Tab. Prednisolone after 12
days. This time, she presented again to the emergency
department (ED) with generalized body swelling. She
was on Tab. Prednisolone 1.5mg/kg/day every alternate
day before this presentation. Her white blood cell count
(WBC) then was 20500 cells per microliter (neutrophil:
80%, lymphocyte: 20%) with an ANC of 16400 cells
per microliter. She was started with Tab. Levamisole
(2.5 mg/kg) every alternate day and discharged after
attaining remission and was advised for follow-up in 2
weeks but was missed to follow-up. After two months,
she was again admitted with a complaint of fever for
three days with no localizing sign. At the time of her
admission, her WBC was 8100 cells per microliter
(neutrophil: 2%, lymphocyte: 72%, monocyte: 28%),
and her ANC was 162 per microliter. She was started
ceftriaxone and levamisole, and prednisolone was
continued as per her weight-appropriate previous
dose. After three days of this admission, her WBC was
3200 cells per microliter (neutrophil: 35%, lymphocyte:
64%, eosinophil: 1%) with ANC 1120 cells per
microliter. At discharge, after six days of admission,
her WBC was 4400 cells per microliter (neutrophil:
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25%, Lymphocyte: 71%, Monocyte: 4%) with ANC cells
1100 cells per microliter. She was discharged with Tab.
Levamisole and Tab. Prednisolone.

After two months, the patient presented again with
complaints of fever (unrecorded) for five days,
loose stool (7-8 episodes per day) for two days, and
abdominal pain (periumbilical) for two days. Her
vitals at presentation were within normal values (i.e.,
temperature: 98.3° F, blood pressure: 100/70 mm of Hg,
pulse: 85 per min). She had no signs of dehydration.
Abdominal examination and other systemic
examinations revealed no abnormality in the patient.
During her presentation, she was on Tab. Levamisole
(2.5 mg/kg) every alternate day, Tab. Enalapril (0.5 mg/
kg/day) twice daily and Tab. Prednisolone (1.5mg/kg)
every alternate day. Her blood investigation showed
a WBC of 2900 cells per microliter (neutrophil: 8%,
lymphocyte: 74%, monocyte: 18%) with ANC 232 cells
per microliter, C-reactive protein: 47 mg/L, and normal
renal function test. Urine and stool microscopic
examination showed no sign of infection. Urine
culture showed no growth. Urine albumin was 2+.
The stool for hanging drop was negative. In view of
levamisole-induced granulocytopenia, her levamisole
was stopped, and she started on a stress dose of
hydrocortisone (100/m?%day). She was admitted to
the children's ward for seven days. At the time of
discharge, she was prescribed a previous dose of Tab.
Prednisolone and Tab. Mycophenolate Mofetil 25 mg/
kg/day.

At discharge, her WBC was 3600 cells per microliter
(neutrophil: 25%, lymphocyte: 73%, monocyte: 2%)
with ANC 900 cells per microliter. Initial follow-up
after a week her CBC was 5400 cells per microliter
(neutrophil: 28%, lymphocyte: 63%, monocyte: 8%,
eosinophil: 1%) with ANC 1512 cells per microliter.
After a month during her follow-up, her CBC was 6400
cells per microliter (neutrophil: 58%, lymphocyte: 38%,
monocyte: 2%, eosinophils: 2%) with ANC of 3712 cells
per microliter.

DISCUSSION

Nephrotic syndrome is characterized by the appearance
of proteinuria (>1 g/m?/day), hypoalbuminemia (<25
g/L), generalized edema, and normal glomerular
function.” Patients with at least two relapses during
treatment with alternate-day steroids or within 14
days after stopping steroid treatment are classified
as SDNS.® In a longitudinal study, South Asians had
a higher incidence of nephrotic syndrome, which
was 15.8/100,000, and an incidence rate ratio of
6.61 compared with Europeans.® A double-blinded
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randomized control trial in 99 children with SDNS and
frequent relapsing nephrotic syndrome (FRNS), where
treatment with either levamisole or placebo was given,
found there was a significantly longer time to the first
relapse in patients treated with levamisole compared
to the placebo group.™

Common adverse effects of levamisole are
gastrointestinal symptoms (nausea, abdominal
cramps), and pyrexia.® In a study of 1391 cases of
adverse effects of levamisole, 51 cases had leukopenia
or neutropenia.” Leukopenia related to the use of
levamisole was spontaneously reversible after
discontinuation of the treatment.’® This was seen in our
case too. Her WBC count and neutropenia were also
improved in one week, which were further enhanced
in the next week. In many cases, agranulocytosis
seems to occur within the first two months following
levamisole treatment; however, certain cases have
demonstrated that agranulocytosis might occur after
interruption or long-term treatment.®>® This was similar
in our case. She developed neutropenia within two
months of starting levamisole. This signifies that
a longer duration of treatment with levamisole is
required to develop agranulocytosis.

The exact mechanism underlying levamisole-induced
neutropenia remains incompletely understood.®
Levamisole is believed to create antigen-antibody
complexes that deposit on neutrophil surfaces, leading
to complement activation and cytolysis. Additionally,
it enhances T-cell activation, proliferation, neutrophil
mobility, adherence, and chemotaxis.® Furthermore,
levamisole acts as a hapten, promoting the production
of antibodies against granulocyte antigens, which
triggers an immune response resulting in leukocyte
destruction.?° Another hypothesis suggests
that levamisole may serve as a substrate for
myeloperoxidase, forming reactive metabolites that
could stimulate autoimmunity.”

Agranulocytosis or pancytopenia is a rare but life-
threatening complication of levamisole. So, its
awareness and early identification are crucial for a
better prognosis.

Acknowledgment: None

Consent: JNMA Case Report Consent Form was signed
by the patient, and the original article is attached to the
patient’s chart.

Conflict of Interest: The author declared no competing
interests.

ISSUE 276 AUuGuUusT 2024

Free Full Text Articles are Available at www.jnma.com.np



http://www.jnma.com.np

Anjum et al. Levamisole Induced Agranulocytosis in a Child with Steroid Dependent Nephrotic Syndrome: A Case Report

REFERENCES

1. Lewinsk? UH, Mav.ligit GM/ Hersh EM. C(?Ilula.r imrr'lune 7. Muhlig AK, Lee]Y, Kemper MJ, Kronbichler A, Yang JW, Lee
modulation after a single high dose of Levamisole in patients JM, et al. Levamisole in Children with Idiopathic Nephrotic
with carcinoma. Cancer. 1980,46(10):2185-94. [PubMed | Syndrome: Clinical Efficacy and Pathophysiological Aspects.
Full Text | DOI] ] Clin Med. 2019;8(6). [PubMed | Full Text | DOI]

2. Lozada F'. Silverman S, Cr;‘am D. Pe.mphigus Vulgal.'is. A 8. Ehrich JH, Brodehl J. Long versus standard prednisone
study of six cases treated with levamisole and prednisone. therapy for initial treatment of idiopathic nephrotic
Orfﬂ S}l_rg Oral Med Oral Pathol. 1982,54(2):161-5. [PubMed syndrome in children. Arbeitsgemeinschaft fiir Padiatrische
| Eull Text | DOI] Nephrologie. Eur ] Pediatr. 1993;152(4):357-61. [PubMed |

3. Levamisole for corticosteroid-dependent nephrotic Full Text | DOI]
syndrome in childhood. British Association for Paediatric 9. Banh TH, Hussain-Shamsy N, Patel V, Vasilevska-Ristovska
Nephrology. Lancet. 1991,337(8757):1555-7. [PubMed | Full J, Borges K, Sibbald C, et al. Ethnic Differences in Incidence
Text | DOI] and Outcomes of Childhood Nephrotic Syndrome. Clin |

4. Lee SJ, Hwan S], Yoo ES, Lee S]. Levamisole-Induced Am Soc Nephrol. 2016;11(10):1760-8. [PubMed | Full Text
Reversible Agranulocytosis in Children with Steroid | DOI]

Dependent Nephrotic Syndrome. ] Korean Pediatr Soc. 10. Gruppen MP, Bouts AH, Jansen-van der Weide MC, Merkus
1999;42(4):576-9. [Full Text] MP, Zurowska A, Maternik M, et al. A randomized clinical

5. Brunt TM, van den Berg ], Pennings E, Venhuis B. Adverse f[rial ir.ldicates tlllat levam‘isole irTc.reasels .the ti@e to relaps'e
effects of levamisole in cocaine users: a review and risk in children .Wlth steroid-sensitive idiopathic nephrotic
assessment. Arch Toxicol. 2017;91(6):2303-13. [PubMed | syndrome. Kidney Int. 2018;93(2):510-8. [PubMed | Full Text
Full Text | DOI] | DOI]

6. Thompson]S, Herbick JM, Klassen LW, Severson CD, Overlin

VL, Blaschke JW, et al. Studies on levamisole-induced
agranulocytosis. Blood. 1980;56(3):388-96. [PubMed | Full
Text | DOI]

/~©The Author(s) 2024

This work is licensed under a Creative Commons Attribution 4.0 International License. The images or other third party material in this article

are included in the article’s Creative Commons license, unless indicated otherwise in the credit line; if the material is not included under the

Creative Commons license, users will need to obtain permission from the license holder to reproduce the material. To view a copy of this
\_license, visit https://creativecommons.org/licenses/by/4.0/

547

JNMA | VOL 62 1 ISSUE 276 | AucusT 2024

Free Full Text Articles are Available at www.jnma.com.np



http://www.jnma.com.np
https://www.ncbi.nlm.nih.gov/pubmed/7427861.
https://acsjournals.onlinelibrary.wiley.com/doi/epdf/10.1002/1097-0142%2819801115%2946%3A10%3C2185%3A%3AAID-CNCR2820461015%3E3.0.CO%3B2-5
https://doi.org/10.1002/1097-0142(19801115)46:10%3C2185::aid-cncr2820461015%3E3.0.co;2-5
https://www.ncbi.nlm.nih.gov/pubmed/6956836
https://www.sciencedirect.com/science/article/abs/pii/0030422082902122?via%3Dihub
https://doi.org/10.1016/0030-4220(82)90212-2
https://www.ncbi.nlm.nih.gov/pubmed/1675705
https://linkinghub.elsevier.com/retrieve/pii/0140-6736(91)93257-A
https://linkinghub.elsevier.com/retrieve/pii/0140-6736(91)93257-A
https://doi.org/10.1016/0140-6736(91)93257-A
https://www.e-cep.org/upload/pdf/1999420415-20091132093632.PDF
https://www.ncbi.nlm.nih.gov/pubmed/28314885
https://link.springer.com/article/10.1007/s00204-017-1947-4
https://doi.org/10.1007/s00204-017-1947-4
https://pubmed.ncbi.nlm.nih.gov/6967746/
https://linkinghub.elsevier.com/retrieve/pii/S0006-4971(20)70530-6
https://linkinghub.elsevier.com/retrieve/pii/S0006-4971(20)70530-6
https://doi.org/10.1182/blood.V56.3.388.388
https://www.ncbi.nlm.nih.gov/pubmed/31208104
https://www.mdpi.com/resolver?pii=jcm8060860
https://doi.org/10.3390/jcm8060860
https://www.ncbi.nlm.nih.gov/pubmed/8482290
https://link.springer.com/article/10.1007/BF01956754
https://doi.org/10.1007/bf01956754
https://pubmed.ncbi.nlm.nih.gov/27445165/
https://journals.lww.com/cjasn/fulltext/2016/10000/ethnic_differences_in_incidence_and_outcomes_of.8.aspx
https://doi.org/10.2215/cjn.00380116
https://pubmed.ncbi.nlm.nih.gov/29054532/
https://linkinghub.elsevier.com/retrieve/pii/S0085-2538(17)30607-5
https://doi.org/10.1016/j.kint.2017.08.011
https://creativecommons.org/licenses/by/4.0/

	_oevq1oja2s3c
	_gjdgxs
	_xjad8mg2sdkn
	_30j0zll
	_qf4aw3yg6odv
	_1fob9te
	_kvhhq19v9uyz
	_tyjcwt
	_26in1rg
	_lnxbz9
	_35nkun2
	_GoBack
	_GoBack
	_GoBack

