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Abstract
Schimke-Immuno-Osseous Dysplasia (SIOD) is a rare multisystem progressive disorder which has an autosomal recessive
inheritance pattern. This disorder can present with disproportionate short stature, spondyloepiphyseal dysplasia, progressive renal
disease, and signs and symptoms of impaired cellular immunity. In this report we present a case of SIOD, the second child of
consanguineous (3rd degree) Iranian parents. A five-year-old girl was referred for evaluation of growth retardation. The patient had
normal development but the growth rate was slower than normal. The case had the typical manifestation of SIOD which presented
first by growth failure (11.3 kg and 86 cm - below 5% percentile for weight and height). Molecular genetic testing indicated biallelic
pathogenic variants in SMARCAL1. The most important thing about the case was her parental consanguinity and having a sister
with nephrotic syndrome who died early in life. It is recommended that in the cases with poor growth and such a suspected family
history the diagnosis of SIOD should be kept in mind and further evaluations should be performed. In addition, proper short-interval
follow up is recommended for cases with diagnosis of SIOD in order to have a better evaluation and management of the disease
related complication.
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CASE REPORT
A five-year-old girl was referred to the endocrinology and metabolism
clinic of Imam Hussein Children’s Hospital, the referral hospital for
paediatric disease affiliated to Isfahan University of Medical Sciences
for evaluation of growth retardation. She was referred because of
growth retardation and short stature.
The patient was the second child of consanguineous parents born
by elective cesarean section at 38 weeks of gestation in 2009.
Prenatal ultrasonography diagnosed intrauterine growth restriction,
but no other abnormality or malformation was detected. Birth
weight, height and head circumference were 2200 gram (<5th
percentile), 46 cm (<5th percentile) and 34 cm (25th percentile),
respectively. Neonatal screening tests were normal. The patient
had normal development but growth rate was slower than normal.
In order to determine development and intelligence of the patient,
the "Stanford-Binnet" test was performed by a psychiatrist. The
results did not indicate mental and developmental retardation. She
had no history of any disease or hospital admissions. She received
all compulsory vaccines, according to the schedule of Iran national
vaccination program. She had no history of recurrent infection. Both
parents were healthy with no history of any certain disease. Elder
sister of the patient died at two years due to nephrotic syndrome.

[Table/Fig-1]: The physical findings of the patient.

Fig-1b]. Physical examination of thyroid was normal, and there was
no abnormality on the chest.
Levels of serum glucose, electrolytes, and thyroid function were
normal. Renal function test and complete blood count were
normal. A 24 hours urine analysis and stool exam was negative.
Serum immunoglobulin levels (i.e., IgA, IgM and IgG) were normal.
Considering the patient’s disproportionate growth and dermatologic
findings, genetic study was performed for the patient and her
parents. Molecular genetic testing indicated biallelic pathogenic
variants in SWI/SNF2-related, Matrix-associated, Actin-dependent
Regulator of Chromatin, subfamily A-Like 1 (SMARCAL1). Both
parents were heterogeneous for the SMARCAL1 variants.

The patient was clinically examined by a paediatric endocrinologist.
According to the age of the patient, her development was normal.
Weight and height of the patient were 11.3 kg (below 5% percentile)
and 86 cm (below 5% percentile, height SDS -5.7), respectively.
Other anthropometrics findings including sitting height/leg length
and upper segment/lower segment ratio were 0.8 and 0.83
respectively. She had short neck, short trunk, triangular face and a
broad nasal bridge [Table/Fig-1a].

Considering the result of genetic testing, the diagnosis of SIOD was
confirmed. Following diagnosis of SIOD, the patient was referred to
a paediatric nephrologist for evaluation. Serum creatinine and urea
level were normal. Creatinine clearance was normal and she had
no proteinuria. She had no anaemia, neutropenia, lymphopenia and
thrombocytopenia. Immunologic tests were normal. The patient
was referred to dentist, ophthalmologist, paediatric neurologist and
orthopedist for further evaluation. There were no findings during
their evaluations. The patient was recommended to refer to the
paediatric endocrinology clinic for periodic follow up.

Systolic and diastolic blood pressures of the patient were 105 and
65 mmHg, respectively. Puberty stage was Tanner stage 1. There
were hyperpigmented macules in the lower abdominal region [Table/

During the periodic follow up, at age of 6.5 years, results of renal
function test indicated proteinuria. The results of her biochemical
tests showed in [Table/Fig-2]. The patient was diagnosed with
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Test

Value

Reference

Units

2.4

3.7 - 5.5

gm/dL

Serum creatinine

0.7

0.12 - 1.06

mg/dL

Haemoglobin

11.2

11.5 - 15.5

gm/dL

White blood cells

6.4

5.0 - 14.5

×103/µL

Platelets

164

150 - 450

×103/µL

Calcium

8.3

8.8 - 10.1

mg/dL

Phosphorus

4.9

3.1 - 6.3

mg/dL

TSH

4.2

0.5 - 4.5

mIU/L

T4

8.6

6.4 - 13.3

µg/dL

Serum albumin

[Table/Fig-2]: The Results of biochemical tests during the periodic follow up at the
age of 6.5 years.

nephrotic syndrome in December 2016 and underwent treatment
with prednisolone10 mg daily. Renal creatinine clearance was 75
mL/min /1.73 m².
At age of 7.5 years, the patient was referred with severe proteinuria
and oedema. Then she was admitted to the hospital for treatment.
During the patient's stay at hospital, hypertension (180/110 mmHg)
and seizure developed. Serum albumin and haemoglobin were 2.6
mg/dL and 11 gm/dL, respectively. White blood cells were normal.
Prednisolone, albumin and labetalol were administrated. Renal
biopsy was performed and the result was Focal and Segmental
Glomerulosclerosis (FSGS). Magnetic Resonance Imaging (MRI) of
the brain showed hydrocephalus due to sylvius aqueduct stenosis.
There was no abnormality in the MRI. In order to control the blood
pressure, Spironolactone (12.5 mg/day) was prescribed at the time
of the discharge. Considering progressive proteinuria of the patient,
cyclosporine was also administrated. During the follow up period
(last follow up was in January 2018), the patient had no sign and
laboratory finding related to her immune deficiency.

DISCUSSION
Schimke-immuno-osseous dysplasia (SIOD) is a rare multisystem
progressive disorder which was first described by Schimke RN et
al., in 1971 [1]. SIOD is known as a very rare disorder. Prevalence of
this disease have been estimated as less than one per million [2]. It is
a pan-ethnic disorder and is not associated with geographic region,
ethnicity and gender [3]. The disorder has an autosomal recessive
inheritance pattern due to biallelic mutations in SMARCAL1 gene
[4]. The protein encoded by this gene is a member of the SWI/
SNF family of proteins; which are thought to regulate transcription
of certain genes by altering the chromatin structure around those
genes.
The main clinical manifestations of SIOD are disproportionate
short stature, spondyloepiphyseal dysplasia, dysmorphism,
hyperpigmented macules, and progressive renal disease commonly
presented by FSGS and signs and symptoms of impaired cellular
immunity [5]. SIOD could also manifest by autoimmune diseases,
neurological complications such as transient cerebral ischaemia,
chronic headache, cancer such as non-Hodgkin’s lymphoma or
osteosarcoma, dental malformations, bone marrow aplasia and
hypothyroidism [6-8]. It usually present with growth failure and other
mentioned disease diagnosed during its follow-up and management
period [9].
Base on clinical manifestations and age of disease onset, it is
classified in to severe early-onset/infantile and milder late-onset/
juvenile forms. The outcomes of the two forms are early death and
survival into adulthood for the mild and severe forms, respectively
[9]. In this report we present a case of SIOD from a consanguineous
Iranian family. Informed consent was received from the family.
The reported case could be categorized as a mild case of SIOD
probably with better survival because she had no thyroid dysfunction,
immunodeficiency, recurrent infection or bone marrow failure during
follow-up period [10].
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Boerkoel CF et al., reported two cases of SIOD (sisters) with
consanguineous parents [11]. SIOD in one of them manifested
with recurrent herpes labialis and steroid-resistant nephrotic
syndrome with hypertension. The second case was presented with
hypertension and nephrotic syndrome which progressed to endstage renal failure. Taha D et al., have reported a case of SIOD
from Saudi Arabia whose parents were first cousins. SIOD in this
patient represented with fever of unknown origin as a result of B-cell
lymphoma. In family history of the patients, he had a brother who died
at three years of age and had poor growth rate and features like this
one [12]. Recently, Bakr A et al., reported a case on late onset SIOD
which manifested with short stature, spondyloepiphyseal dysplasia,
FSGS and cellular immune deficiency with parental consanguinity
[13]. In the present case, the patient had a sister who died at 2 years
of age due to nephrotic syndrome. It could be suggested that the
sister had early onset and severe form of SIOD.
A recent study demonstrated that the chance of being affected,
asymptomatic carrier and unaffected in siblings of an affected
patient is 25%, 50% and 25%, respectively [5]. In addition, some
studies indicated that genotype of patients could not predict the
severity and outcome of the disease even among families. It is
suggested that factors such as oligogenic inheritance, environment
and epigenetics could modify the manifestations and outcome of
SIOD [14,15].
In the present case, the patient had normal development. Previous
studies also indicated that almost all of the SIOD cases had normal
development. Reported developmental delays mainly occur in SIOD
cases with early recurrent cerebral ischemic events or as a result of
chronic illness. The first manifestation of currently reported case of
SIOD likewise most of the previously reported cases has been poor
growth [9].
Reported mean age of growth failure in SIOD patients is 2 years
ranging from 0-13 years [14]. Evidences indicated that the poor
growth is not the consequence of renal dysfunction in SIOD patients.
The difference between patients with SIOD from those with nonSIOD Chronic Kidney Disease (CKD) is that the leg length reduction
is more significant than trunk length reduction. In SIOD patients with
CKD, the sitting height/leg-length ratio is less than 0.83 [13,16]. In
our reported case the ratio was 0.8.
In the present case, nephrotic syndrome developed 1.5 years after
SIOD diagnosis with the FSGS which considered the most common
renal pathology in SIOD. Evidences indicated that SIOD related
nephropathy mainly develops within five years after its diagnosis
and before 12 years of age.
The index patient had hyperpigmented macules on lower
abdominal region. Accordingly, most of the patients with SIOD have
hyperpigmented macules more commonly on the trunk and less
frequently on the face, neck and extremities [9]. Although most of
the early onset and severe form of the SIOD usually die at a younger
age and those with milder form survive to adulthood, there are
also documents which show severity and age of onset could not
definitely predict the survival of SIOD [10,17].
The most common causes of death in SIOD in order of frequency
are infection, cerebrovascular events, congestive heart failure,
pulmonary hypertension and renal failure. There are evidences which
demonstrate that the time of renal failure development could predict
the disease prognosis as well [5,18]. Other causes of death are
organ transplant complication, complications of lymphoproliferative
disease, gastrointestinal haemorrhage, bone marrow aplasia and
acute restrictive lung disease.
SMARCAL1 deficiency is the cause of SIOD which is characterized
by T cell immunodeficiency. Lev A et al., reported that in SIOD
patients the thymus function were reduced remarkably and that
was correlated with clinical phenotype of these SIOD patients.
Thymus dysfunction in a SIOD patient with no clinical signs of
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immunodeficiency can be considered as a predictor for future
immune system dysfunction. Therefore, this can predispose the
patient to various infections [19].

CONCLUSION
The patient had the typical manifestation of SIOD which presented
first by growth failure and the renal dysfunction. The most important
thing about the case were her parental consanguinity and having
a sister with nephrotic syndrome who died early in life. It is
recommended that in such cases with poor growth and a suspected
family history, one should consider the evaluations regarding SIOD.
In addition proper short-interval follow up is recommended for
cases with diagnosis of SIOD in order to better evaluation and
management of the disease related complication.
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