ook doi: 10.21911/aai.2024.449
Asthma Allergy Immunol 2024;22:193-196

IMMUNOLOGY

ASTIM
ALERS
IMMUNOLOJ

CASE REPORT

Received: 06.10.2023 ¢ Accepted: 10.01.2024
Online Published: 06.02.2024

A Rare Case Report:
ICOS and WIPF1 Mutation Together in A Patient

Elif ARIK! ©,Ozlem KESKIN' ®, Mahmut CESUR" ©®, Ercan KUCUKOSMANOGLU'" ®, Ahmet BASTURK?

' Department of Pediatric Allergy and Immunology, Gaziantep University Faculty of Medicine, Gaziantep, Tiirkiye
2 Department of Pediatric Gastroenterology, Gaziantep University Faculty of Medicine, Gaziantep, Tiirkiye

Corresponding Author: Elif Arik DX  drelif_tepe86@hotmail.com

Our case report has been previously published on the preprint server. The doi number is: 10.21203/rs.3.rs-1395601/v1, the link of
the preprint version of the article is: https://lwww.researchgate.net/publication/359263797_A_rare_case_report_ICOS_and_WIPF1_
mutation_together_in_a_patient

ABSTRACT

The inducible T-cell costimulator (ICOS) deficiency was first described in 2003. Autosomal re-cessive inherited ICOS deficiency is
classified as combined immunodeficiency (CID) and has a wide clinical spectrum including hypogammaglobulinemia, recurrent
infections, enteropathies, autoimmunity, lymphoproliferation, and malignancy. WAS/WASL Interacting Protein Family Member 1
(WIPF1) mutation causes WIP deficiency, characterized by thrombocytopenia, immu-nodeficiency, and eczema. Here, we aimed to

present a patient with coexisting ICOS and WIP de-ficiency.
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INTRODUCTION

The inducible T-cell costimulator (ICOS) is a member
of the CD28/CTLA4 family that plays an important role
in the regulation of T-cell-mediated immune responses as
a secondary co-stimulatory signal transmitted as a result
of T-cell receptor stimulation (1,2). Unlike CD28, ICOS
is not constitutively expressed but is upregulated only in
activated T cells. Co-stimulation through ICOS improves
helper T cell functions important for differentiation and
proliferation of lymphocyte subsets such as THI, TH2,
TH17, follicular T cell (TFH), and regulatory T (Treg)
cells (3,4). Furthermore, ICOS mediates the interaction of
T and B cells resulting in the formation of germinal cent-
ers and thus differentiates B cells into memory and long
lasting plasma cells (3,5). Autosomal recessive inherited
ICOS deficiency is classified as combined immunodefi-

ciency (CID) and has a wide clinical spectrum including
hypogammaglobulinemia, recurrent infections, enteropa-
thies, autoimmunity, lymphoproliferation and malignan-
cy (6).

The Wiskott-Aldrich syndrome-2 (WAS2) is an auto-
somal recessive immunological disease characterized by
recurrent infections starting in infancy (7). It is character-
ized by thrombocytopenia and eczema with normal plate-
let volume. Laboratory studies show decreased CD8+ T
cells, variably increased immunoglobulin levels (especially
IgE), low B cells, abnormal function of T and NK cells,
and impaired T cell migration. Cellular abnormalities are
thought to result from defective F-actin polymerization
(7). In our article, we aimed to present an interesting, pre-
viously unidentified case in which ICOS and WIPFI muta-
tions, both of which are very rare, coexist.
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ICOS and WIPF1 Mutations Together in a Patient

CASE

A 12-year-old female patient presented to our clinic
with complaints of bloody diarrhea, weight loss, and swell-
ing in both knees that had started two weeks ago. In her
history, she started having convulsions at one month of
age and used antiepileptic drugs, stayed in the hospital
for 3 months due to peeling and bleeding of her skin at 6
months of age, started to have otitis at the age of 2 (20 at-
tacks per year), had arthritis attacks in her arms and legs at
the age of 6, and had frequent lung infections at the age of
8 (at least every month). It was learned that she started to
have diarrhea 7-8 times a day and thrombocytopenia caus-
ing intracranial bleeding at the age of 9 years. In her family
history, it was learned that her parents were cousins, her
aunt had bowel disease, her two uncles had leukemia, and
both her grandfathers had thrombocytopenia.

On physical examination, her height and weight were
below the 3rd percentile, she had diffuse crepitant rales in
her lungs, splenomegaly, arthritis in both knees and an-
kles, and clubbing. The patient was hospitalized and van-
comycin and meropenem treatment was started. In her
laboratory results, WBC: 3370 10/3/uL, ALC: 1610 (1073 /
uL), ANC: 1570 (1073 /uL), Hb: 9.6 g/dL, Plt: 77000 (10A3/
uL), MPV: 8 fl (9.2-12.2), CRP: 39.96 mg/L (0-5), and vi-
tamin B12: 36 ng/L (180-914) were present. IgG (190 mg/
dl) and Ig A (<60 mg/1) levels were low for her age (Table
1); Ig M (110 mg/dl), CD3 (75%), CD4 (39%), CD8 (30%),
CD19 (21%), and CD16/56 (7%) were in the age-appropri-
ate range; and switched memory B cell: 1.38% (3.6-24%)
and unswitched memory B cell: 0.65% (6.7-31.1%) were
low for her age (Table II).

Thorax CT showed diffuse cystic bronchiectasis and
peribronchial wall thickening. Duodenoscopy was compat-
ible with inflammatory bowel disease. 2 mg/kg methylpred-
nisolone and sulfasalazine were started for gastrointestinal
involvement. Intravenous immunoglobulin replacement
treatment and sulfamethoxazole-trimethoprim prophy-
laxis were started due to severe hypogammaglobulinemia.
In the immunodeficiency genetic panel studied with next-
generation clinical sequencing, homozygous mutations in
the WIPF1(c.310T>C) and ICOS (c.221_222delCA) genes
were detected. There was a novel homozygous deletion in
ICOS as ¢.221_222delCA, resulting in a frameshift muta-
tion that led to affected protein features at the extracellular
domain of ICOS (p.Thr74fs). A novel homozygous single
base exchange in WIPFI as ¢.310T>C resulted in an ami-

no acid sequence change (p.Phel04Leu). Both mutations
had not been previously identified but had been report-
ed to be pathogenic according to some genetic databases
(ICOS; Mutation Taster, WIPF1; Mutation Taster, SIFT,
PoolyPhen). Sanger sequencing confirmed segregation in
keeping with autosomal recessive inheritance: both par-
ents possessed one normal allele and one allele carrying
the mutation, while the affected child was homozygous for
both mutations. Two siblings were homozygous for ICOS
(c.221_222delCA) and WIPF1(c.310T>C). It was learned
that one of the siblings with the homozygous mutation was
asymptomatic, and the 8-year-old brother had occasional
joint pain. The patient presented again 5 months after she
was discharged with the complaint of diarrhea 10 times a
day. The patient, who seemed dehydrated and frail, was
hospitalized. However, the patient was discharged because
of the family’s request without waiting for her complaints
to fully subside. The necessary follow-up and treatment

Table I: Patient’s immunoglobulin levels.

Patient’s immunoglobulin levels Normal Range

Ig G mg/dl 190 639-1344
Ig M mg/dl 110 56-312
Ig A mg/dl <60 0-312
Ig EIU/mL 7.7

Ig: Immunoglobulin.

Table II: The patient’s lymphocyte subsets.

Lymphocyte Subsets % Normal Range
CD3*T cells 73.6 57.8-86.2
CD3* CD4* T cells 36.25 27.3-46.7
CD3* CD8* T cells 32.17 16.5-39.4
CD19*B cells 21.06 5.1-21.9
CD16* CD56*NK cells 2.03 1.8-2.6

T cell subsets % Normal Range
CD4*CD45RA* 44.69 13-68.2
CD4*CD45RO* 55.48 28.2-67.6
CD8*CD45RA* 60.3 28-86.2
CD8*CD45RO* 40 12-66

B cell subsets % Normal Range
UCSM B 1.38 3.6-24.2
CSM B 0.65 6.7-31.1

UCSM B: Unswitched memory B cells, CSM B: Switched memory
B cells.
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recommendations were made to the patient. Unfortunate-
ly, it was learned that the patient did not go to a hospital
for follow-up despite having recurrent diarrhea problems
and died.

DISCUSSION

ICOS deficiency was defined as common variable im-
munodeficiency (CVID); however, by defining patients
with opportunistic infections and expanding the clinical
phenotype, it was switched from CVID to CID (6). There
are 23 patients reported before our patient in the literature.
Most of these patients presented with hypogammaglobu-
linemia accompanied by recurrent infections and autoim-
munity (3,8,9). ICOS deficiency may affect the T and B cell
compartments. Therefore, patients often have cellular and
humoral immunodeficiencies that result in increased sus-
ceptibility to bacterial, viral, and opportunistic infections
such as Pneumocystis jirovecii (3,5). ICOS-deficient T cells
fail to express CXCR5, demonstrating the essential role of
ICOS in the differentiation of CXCR5+CD4+T cells, which
initiates germinal center formation and signals for matu-
ration, differentiation, and survival of B cells (3). There-
fore, patients with ICOS deficiency generally exhibited low
B cells with a low memory component, as in our patient.

Patients with ICOS deficiency have chronic diarrhea
due to enteropathy. Most of the patients with enteropa-
thy exhibited mild symptoms without growth retardation
(3,5). However, a male patient with severe enteropathy
who was dependent on total parenteral nutrition and re-
quired hematopoietic stem cell transplantation (HSCT) to
relieve the symptoms was reported (10). Our patient also
had chronic diarrhea and growth retardation. Findings in
ICOS deficiency may manifest as various disorders such
as autoimmunity, autoimmune cytopenia, inflammatory
bowel disease, interstitial pneumonia, psoriasis, rheuma-
toid arthritis, hepatitis, and granulomatous lesions (3,5).
These autoimmune manifestations include high IL-12 ex-
pression, which causes TH1 cell dominance, and decreased
CTLA4 expression and may be associated with impaired
IL-10 production. It was thought that Abatacept could be
used for the decreased CTLA4 expression (5), Abatacept
treatment in patient with ICOS deficiency has not been re-
ported in the literature.

Although the Kaplan-Meier 55-year survival rate of
ICOS deficiency is estimated to be 81% (CI 0.72-1.0),
mortality was higher in those with the enteropathy pheno-
type, but not statistically significant (5). Disease severity

varied in two patients who shared the same homozygous-
missense mutation, suggesting that this wide variety of
clinical presentations was the result of other modifying
factors (5). One female patient, was reported to be asymp-
tomatic although she had a homozygous mutation but in-
travenous immunoglobulin treatment was administered
to this patient (3).

In a study in which 15 ICOS deficiency patients were
followed up for 14 years, it was reported that 40% of the
patients used systemic steroids due to immune thrombo-
cytopenia and neutropenia, inflammatory bowel disease,
rheumatoid arthritis, and herpes keratitis, and two pa-
tients needed to use immunosuppressant agents such as
cyclosporine for neutropenia and methotrexate for rheu-
matoid arthritis in addition to this treatment (3). Corticos-
teroid was started for immune dysregulation findings and
sulfasalazine was started for inflammatory bowel disease
in our patient’s first hospitalization, and corticosteroid
treatment was discontinued when her symptoms were un-
der control.

The Wiskott-Aldrich syndrome (WAS) is an X-linked
primary immunodeficiency disease characterized by im-
munodeficiency, thrombocytopenia and eczema. The gene
responsible for X-linked WAS encodes the Wiskott-Al-
drich syndrome protein (WASP) (11). WASP is expressed
in hematopoietic cells and has many functions in the im-
mune system. WASP interacting protein (WIP) forms a
structural complex with WASP. The primary function
of WIP is to stabilize WASP and prevent its degradation
(12). The WIPFI mutation causes the autosomal reces-
sive Wiskott-Aldrich Syndrome Type2, characterized by
thrombocytopenia, immunodeficiency, and eczema. Mu-
tations in WIPFI are extremely rare and have so far been
reported in only the three kindreds of 6 patients (13). Sen-
thil et al. (14) reported the clinical features of the seventh
case of WAS?2 related to WIP deficiency and they extended
the phenotype of WIP to include transient, juvenile mye-
lomonocytic leukemia (JMML), which has previously been
described a rare presentation of WAS but never in WAS2.

In WIPFI deficiency, PI3K signaling, which is one of
the main signaling pathways regulating B cell homeosta-
sis, survival, differentiation, and class change recombina-
tion is reduced. Class shifting of B cells is also impaired
in ICOS deficiency, and we think that the combination of
two mutations played a role in the severe clinical course of
our patient.
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CONCLUSION

HSCT can be a life-saving and curative therapy for
patients with a severe disease course in both mutations.
However, our patient did not come for follow-up and died
before he had the chance to receive this curative treat-
ment. For regions where consanguineous marriages are
common, it should not be a surprise that both rare genetic
diseases are seen in the same patient.
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