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A rare case of combined immunodeficiency
with cytopenia whose symptoms were
controlled by cyclosporine
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Abstract

Combined Immunodeficiency (CID) is a group of inborn error of Immunity (IEI) that may present with both infectious and non-
infectious complications. Autoimmunity is an unusual presentation of CID and can be presented as cytopenia. The initial management
of cytopenia is corticosteroids and IVIG. The role of other cytotoxic and immunosuppressive drugs in management of cytopenia
is not fully understood. The objective of this clinical case report is to highlight the possibly beneficial role of cyclosporine in
controlling cytopenia in CID patients. A 26-month-old child with generalized ecchymosis was referred to Mofid Children’s Hospital in
Tehran, Iran. Physical examination revealed no substantial findings other than ecchymosis, and complete blood count (CBC) revealed
thrombocytopenia. Diagnosis of CID and cytopenia followed. The patient was treated by 5 times prednisolone and 4 times Rituximab.

Finally, his ecchymosis was controlled by Cellcept, which was then tempered and substituted by cyclosporine.

INTRODUCTION

Combined immunodeficiency (CID) is a heterogeneous
and genetic groups of diseases which effect the immune
system. It is known as a primary immunodeficiency
(PID). Classically, PID is categorized into two main
groups—adaptive and innate immune disorders [1].
The initial management of CID-associated cytopenia
is comprised of empirical management. Corticosteroids
(Corticosteroids (steroids; a type of anti-inflammatory
drug)), anti-D Anti-Rhesus (neutralizes any RhD pos-
itive antigens), intravenous immunoglobulin (IVIg),
and eventually splenectomy, have all been used to
treat cytopenia associated with immunodeficiency.
Corticosteroids are the first-line treatment used to
cure CID-associated cytopenia and to successfully
manage its initial symptoms. For intractable and chronic
cases—especially in immune thrombocytopenia (ITP),
splenectomy is sometimes indicated [2]. The benefits
and side effects of cytotoxic (cyclophosphamide) and
immunosuppressive drugs are not clear [2]. Cyclosporine
is an immunomodulatory drug. Cyclosporine is rarely
used to manage the cytopenia in CID patients. Usually,
CID patients respond to the aforementioned therapies.
We report a complicated CID case with cytopenia whose
symptoms were successfully controlled by cyclosporine.

CASE REPORT

A 2-year-and-2-month-old male child was referred to
Mofid Children’s Hospital due to recurrent pulmonary
infection and diarrhea. He is the third child of a con-
sanguineous parent. His younger sister was a suspected
CID case who was treated with IVIG. The vaccination
history was based on national instruction. The patient
was neurologically and developmentally normal. He was
hospitalized in another center multiple times before
being referred to this center. From 7 months, until 1 year
and 3 months old, he was observed and controlled for a
food allergy. He was rehospitalized 6 months later due
to fever, long-lasting oral aphthous, erosions, candida
infection and erythema around his mouth and anus.
Endoscopy was normal. Recurrent sinus infection, pneu-
monia within a year and >2 months of oral antibiotic use
with little effects lead to an immunodeficiency suspicion.
Immunological workup was performed, revealing low
levels of immunoglobulin G and immunoglobulin M.
Enzyme-linked immunoabsorbed assays were used to
analyze anti-tetanus and anti-diphtheria immunoglob-
ulin titers. Enzyme linked immunoabsorbed assays
were used to analyze anti-tetanus, and anti-diphtheria
immunoglobulin titer which both specific antibody con-
centrations were not above 0.1 needed to demonstrate
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Table 1. Hematologic changes and medicine prescribed for the patient

WBC (/L) RBC (/L) Hb (g/dl) HCT (%) MCV (f1) PLT (/L) Medication

8800 (L=63, N=29) 3.51*10"6 10.2 29.9 85.2 303000 methylprednisolone + 3*Platlate
6300 (L=62,N=62) 3.6*10"6 10 29 80.56 2000 Methylprednisolone

6100 (L=35,N=57) 4.14*10"6 11.7 34 83.8 8000 Rituximab

4000 (L=18,N=78) 4.2*10"6 12 36 85.71 1000 Rituximab

9000 (N=69.8,L=21.3) 4.01*10"6 11.4 343 85.54 26000 Cellcept

5900 (L=15,N=78) 3.84*10"6 10.9 331 85.5 23000 Cellcept

6900 (L=14, N=2380) 5%10"6 12.7 38.5 77 151000 Cyclosporine

RBC =red blood cell, Hb = hemoglobin, HCT = hematocrit, MCV = mean cell volume, PLT = platelet, L =lymphocyte percentage, N = neutrophil percentage.

protection. In addition, a lymphocyte transformation
test (LTT) was performed. Phytohemagglutinin, Bacillus
Calmette-Guérin and candida were all abnormal. His
CBC revealed a decrease in the number of white blood
cells (WBC=4600). Eventually, based on low levels of
immunoglobulins, the flow cytometry test revealing low
CD4 and CDS8 cell % count, recurrent infections and
abnormal LTT, he was considered to be a case of CID.
He was discharged with daily antibiotic prophylaxis
and vitamin supplements. A single dose of 10 mg of
IVIG was also considered monthly. At the age of 2 years
and 2 months, he was admitted because of generalized
ecchymosis. Physical examination revealed generalized
ecchymosis but was otherwise normal. His CBC with
differential showed lymphopenia and thrombocytopenia
(platelet count=19000). Bone marrow aspiration was
performed for him. There was no evidence of bone mar-
row failure in bone marrow aspiration. Cytomegalovirus
and Ebstein-Barr virus deoxyribonucleic acid was not
detected in plasma. Consequently, he was diagnosed
with ITP. In order to control his ITP, he received three
doses of methylprednisolone pulses and three platelet
infusions (Table 1). He received rituximab four times.
Platelet count did not respond to the aforementioned
drugs. As a result, mycophenolate mofetil, also known by
its brand name, ‘Cellcept’ was prescribed. Since throm-
bocytopenia was evident, Cellcept was administered. His
last platelet count was 47000 after receiving platelets
and Cellcept. His ecchymosis was controlled and relieved
by Cellcept, and only a 3%2-cm ecchymosis remained
on his waist. Cellcept was tapered and substituted by
cyclosporine. Liver function test, electrolytes and lipid
profile were normal. Computed tomography (CT) scan
of paranasal sinuses demonstrated mucosal thickening
of all paranasal sinuses and a small concha bullosa
with left adenoid hypertrophy. Ground glass opacity of
both upper lobes and interlobular septal thickening in a
spiral thorax CT scan suggested atypical lung infection.
His lung infection was properly controlled. The patient
was discharged with prednisolone 5 mg every 6 hours,
cyclosporine 13 mg daily, fluconazole 5 mg daily, folic
acid 1 g every other day, ferrous sulfate 30 mg, folic acid
and 10 mg IVIG every 30 days. One month after discharge,
he visited clinic again. His platelet had reached 155 000.
Thereafter, following frequent visits, his platelet levels

never dropped again. Thus, his ITP was successfully
controlled by cyclosporine.

DISCUSSION

Cytopenias evolve in ~50% of T-cell deficiencies (CID)
in older patients and in 10-30% of children under the
age of 18 [3]. The most common way to address CID
symptoms involves supportive care measures, aggressive
management of established infection, immunoglobulin
replacement, prophylactic antibiotic and anti-fungal and
immunosuppressive drugs, among which, corticosteroids
are most commonly used. Other drugs, such as rituximab
and IVIG have been used successfully [1, 4]. Nowadays,
monoclonal antibodies and cytokine inhibitors are used
more instead of immunosuppressive and immunomod-
ulating agents in order to control symptoms [5]. Steroids
are commonly used as first-line treatment of immunod-
eficiency cytopenia and are often effective. However, the
complete resolution of symptoms depends on successful
hematopoietic stem cell transplantation, bone marrow
transplant or gene therapy [1]. Corticosteroids control
autoimmune hemolytic anemia, while IVIG and dana-
zole are the first-line treatment for thrombocytopenia
[6, 7]. Corticosteroids and anti-D are prescribed to treat
thrombocytopenia in immunodeficient patients, though
the rate of relapse is high. Rituximab is an effective
and safe treatment of cytopenia associated with immun-
odeficiency. Although the initial response rate is 85%,
there are factors that can limit its usage and decrease
its efficacy, including high rate of relapse, repeated injec-
tions and severe skin infection that may occur in some
cases [2, 4]. Other therapeutic choices, that have only
been used in clinical trials, consist of thrombopoietin
receptors agonist, bortezomib, belimumab, tocilizumab,
epratuzumab and anti-APRIL antibody [4]. Splenectomy
is still an option widely accepted by physicians, especially
inintractable cases. The major side effect of splenectomy
is post-operative infection [8]. Bone marrow transplan-
tation may be a suitable solution for some cases. Allo-
genic bone marrow transplant has the highest rate of
success.

Cyclosporine is an immunomodulatory drug inhibiting
the immune system by affecting T-cells. It inhibits
synthesis of interleukin 2, interleukin 3, interleukin



4 and interferon gamma. By contrast, cyclosporine
spares the synthesis of granulocyte-macrophage colony-
stimulating factors in T-cells. Thus, cyclosporine
modulates the immune system by inhibiting T-cell
cytokine production [9]. The common side effects of
cyclosporine include headache, dizziness, hyperten-
sion, hyperlipidemia, neuropathy and nephropathy.
Cyclosporine has been used successfully in control-
ling thrombocytopenia in patients with the antibody
inhibitor of ADAMTS13. Cyclosporine also prolonged
transfusion-free survival of patients with non-severe
aplastic anemia, who are otherwise at a high risk of
progression to transfusion-dependent aplastic anemia
[10]. Despite several successful uses of cyclosporine
to control cytopenia in different diseases, it has rarely
been used to control cytopenia in CID cases. This case
presents managing of CID-associated cytopenia with
cyclosporine, whose symptoms of ITP did not respond
to empirical therapies. Larger and more extended
studies are needed to reveal the benefits and side
effects of cyclosporine in immunodeficient patients
with cytopenia.
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