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Case Report

Non-Hodgkin Lymphoma in a Child with
Schimke Immuno-Osseous Dysplasia
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Schimke immuno-osseous dysplasia is a rare autosomal reces-
sive multisystem disorder characterized by steroid-resistant
nephrotic syndrome, immunodeficiency, and spondyloepiphy-
seal dysplasia. Mutations in SWI/SNF2 related, matrix associ-
ated, actin dependent regulator of chromatin, subfamily a-like 1
(SMARCALYZ) gene are responsible for the disease.

The present report describes, for the first time, a Schimke
immuno-osseous dysplasia child with SMARCAL1 missense
mutation (R561H) and manifestations of intussusception sec-
ondary to Epstein-Barr virus-negative non-Hodgkin lym-
phoma, who expired due to septicemia following chemother-
apy. The report emphasizes the necessity of more limited im-
munosuppressive protocols in Schimke immuno-osseous dys-
plasia patients with lymphoproliferative disorders.
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Introduction

Schimke immuno-osseous dysplasia (SIOD) is a fatal syndrome
inherited as an autosomal recessive trait, and manifests with fa-
cial dysmorphism, growth failure, nephropathy, recurrent infec-
tions, hypothyroidism, episodic lymphopenia, and neurologic
symptoms." Biallelic loss of function mutations of SWI/SNF2- re-
lated, matrix associated, actin dependent regulator of chromatin,
subfamily a-like 1 (SMARCAL1) gene are the only known cause
of SIOD.? SWI/SNF2 related, matrix associated, actin dependent
regulator of chromatin, subfamily a-like 1 protein is homologous to
the SWI2/SNF2 family of ATP-dependent chromatin remodeling
proteins and has annealing helicase activity.® In this report, we
present an eight-year-old SIOD patient with a missense mutation
on a conserved motif of SNF2 domain of SMARCALL. The patient
manifested abdominal mass due to intussusception secondary to
Epstein-Barr Virus (EBV)-negative Non-Hodgkin B-cell lymphoma
(NHL), and expired due to septicemia following chemotherapy.
We did report the first case of SIOD with end stage renal disease
due to steroid resistant nephrotic syndrome from Iran,* Herein, we
report on a child with SIOD and intussusception that has not been
reported previously.

Case Description

The patient was the third child of consanguineous parents and
the product of a normal vaginal delivery at term. His postnatal
course did not show anything abnormal, except for a poor
growth rate. At the age of four years, he presented with
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abdominal protrusion. On physical examination
he had a peculiar face, short neck, dispropor-
tionate short stature and low growth indices as
well as extremity edema and hypertension.
Laboratory examinations demonstrated nephrotic
range proteinuria (2626 mg/day), hyperlipidemia
(TG=293 mg/dl, cholesterol=307 mg/dl), hypoal-
buminemia (Alb=2.2 mg/dl), T-cell deficiency
(CD4/CD8=0.36, normal range: 1.3-3.9) and hy-
pothyroidism. Bone survey revealed generalized
osteopenia, platyspondyl of cervical spines,
beaking of thoracolumbar vertebrae, epiphyseal
dysgenesis of femur and shallow acetabulum.
These signs and symptoms are characteristic of
SIOD. Therefore, molecular analysis of SMAR-
CAL1 gene in the patient and his family mem-
bers was performed. The analysis revealed ho-
mozygousity for the missense mutation
€.1682G>A (R561H) in the patient (panel A fig-
ure 1). The parents and one sibling were het-
erozygous for this mutation (panel B, C and D
figure 1).

At the age of eight years, he developed col-
icky abdominal pain and vomiting. Palpation of
the abdomen revealed a hard mass in right
upper abdomen. A barium enema showed
ileocolic intussusception (figure 2). Laparatomy
revealed a 2-cm intramural mass in the cecum.
Pathologic analysis of the resectioned mass
showed diffuse infiltration of medium sized
lymphocytic cells with conspicuous nucleoli
and high mitotic figures (figure 3). Immunohis-
tochemistry of the lymphoma cells was dif-
fusely reactive for leukocyte common antigen
(LCA) and CD20 (figure 4). Latent membrane
protein-1 (LMP-1) antigen of EBV was negative.
All other markers such as CD3, CD2, CD3, CD5,
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CD7, CD15, and CD30 were also negative.
These findings were indicative of NHL- B cell
type (stage Ill). The patient was treated with
chemotherapeutic agents including vincristine,
cyclophosphamide, adriamycine and intrathecal
methotrexate using half of their usual doses, be-
cause of the underlying immunodeficiency. Fol-
lowing chemotherapy, he developed febrile neu-
tropenia (WBC=2000, PMN=10%, Lymph=78%,
Eos=5%, Mono=4%, Baso=3%), and despite
supportive care and prophylactic antibiotics, ex-
pired due to enterobacter sepsis.

Figure 2: Barium enema showing ileocolic intussusception
in the patient with Schimke immuno-osseous dysplasia.

Figure 1: The sequences of SMARCALL related to Schimke immuno-osseous dysplasia (SIOD). Sequence (A), from the patient
of this report exhibiting characteristics of Schimke immuno-osseous dysplasia with a homozygote AA sequence (c.1682) leading
to the substitution of Arginine (CGC) at position 561 in the protein by histidine (CAC). Panels (B, C and D) show heterozygote
(G/A) pattern of the same section from the patient’'s parents and siblings.
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Figure 3: Sections from intestine show diffuse infiltration of
intermediate —sized cells in the mucosa.

Figure 4: The lymphoma cells are diffusely positive for
CD20.

Non-Hodgkin lymphoma is a heterogeneous
group of malignancies originating from B and T
lymphocytes, and has different etiologic, mor-
phologic, immuno-phenotypic, genetic, and
clinical features.® There are several risk factors
for NHL including congenital and acquired im-
munodeficiency states, infection with chronic
antigen stimulation, autoimmune disorders,
and environmental factors.®

According to the comprehensive database
from the Immunodeficiency Cancer Registry,
the most common tumors in primary immuno-
deficiencies are lymphomas.” Immunodefi-
ciencg/ is the strongest described risk factor for
NHL.” The incidence of NHL is increased 10-
100 or more in people with acquired or con-
genital immunodeficiency.®® Such an associa-
tion is not surprising, because the immune sys-
tem plays a critical role in the recognition and
destruction of malignant cells, and successful
elimination of these cells requires an intact im-
mune surveillance system. Therefore, excessive
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generation of malignant cells coupled with im-
munodeficiency may result in the increased
risk of cancer.™

Some immune defects are associated with
abnormalities in other organs. These syn-
dromic immunodeficiencies present more with
other symptoms rather than immune abnor-
malities.* The present patient with SIOD is an
example of a syndromic immunodeficiency that
presented with edema and poor growth; how-
ever, immunodeficiency was not the major
clinical problem.

The mechanism by which SMARCAL1 pro-
tein deficiency causes SIOD is still unknown. The
arginine residue at position 561 is located in a
conserved SNF2 motif (lla) that contributes to the
enzyme active site, and is in close proximity to
Walker B magnesium binding site. Therefore, we
suspect that the nonconservative substitution of
histidine for arginine affects function of the active
site and possibly DNA binding.™

Patients with SIOD have T cell deficiency,
which generally affects CD4" cells in the most
severe manner.'® Although our patient had epi-
sodic lymphopenia, low CD3, CD4, CD4/CD8
ratio, and low IgG level, he did not have promi-
nent symptoms of immunodeficiency such as
recurrent infections prior to presenting with large
B cell ymphoma at the age of eight.

The only reported case of SIOD with lym-
phoproliferative disorder in the literature is a
5-year-old Saudi Arabian boy who presented
fever of unknown origin and EBV-related non-
Hodgkin lymphoma.** In contrast, lymphoma
in our patient was EBV negative. The cause
of this difference is not clear; however, it
might be due to a milder immunodeficiency
state in our patient. It has been suggested
that milder, but measurable immunodefi-
ciency, is mostly unrelated to EBV infection.™
The other possibilities include unknown lym-
photrophic virus and dysregulation of B cell
proliferation with resultant malignant prolifera-
tion. Also, given the recent findings of a role
for SMARCAL1 in DNA repair and replica-
tion,'® SIOD patients may have an increased
cancer risk, although their short lifespan limits
the manifestation of such a risk.

The poor prognosis of NHL in immune defi-
ciency states is accompanied by increased risk
of complications such as sepsis following che-
motherapy. Although our patient did not have a
history of increased infection, he developed
severe septicemia and unfortunately died fol-
lowing chemotherapy. This is consistent with
increased rate of opportunistic infections in the
presence of immunosuppressive agents after
renal transplantation in SIOD patients."’



Conclusion

The signs and symptoms of the present case,
who expired of enterobacter sepsis following
chemotherapy, showed that he had SIOD with
intussusception secondary to EBV-negative
non-Hodgkin lymphoma. The patient's history
might be taken as evidence to recommend
supportive care and more limited immunosup-
pressive protocols in SIOD patients.
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