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Abstract

Introduction. Schimke immuno-osseous dysplasia (SIOD) is an autosomal recessive, ultrarare disorder characterized by mul-
tisystem involvement accompanied by spondyloepiphyseal dysplasia of the skeleton, steroid-resistant proteinuric nephropathy
leading to progressive loss of renal function, impaired immunity, and vascular damage caused by atherosclerosis. SIOD is caused
by biallelic pathogenic variations in the SMARCAL1 gene.

The clinical manifestations of SIOD are very diverse: from a rapidly progressive disease in which children die in the first years of
life, to milder forms in which they survive to adulthood. The correlation between genotype and phenotype is extremely weak, so
it is impossible to predict either the clinical course or the outcome of the disease. For this reason, patients with this pathology can
be seen by various specialists.

Case report. The publication presents a clinical case of a 4-year-old boy with immunological deficiency, developmental disorders,
and skeletal anomalies, indicating in favor of SIOD.

Whole exome sequencing in the SMARCAL1 gene revealed mutation variants ¢.2542G>T (p.Glu848Ter); c.1682G>T (p.Arg
g561Leu) in a heterozygous state.

Based on the results of the genetic study, and also taking into account that the disease is multisystemic, the child was examined
by a nephrologist, orthopedist, endocrinologist and geneticist.

Conclusions of the nephrologist: glomerulopathy in Schimke syndrome: isolated proteinuria. Left calicectasis. Chronic kidney
disease (CKD), stage 2. Glomerular filtration rate (Schwartz test) — 69.01 ml/min/1.73 m?.

Endocrinologist’s conclusion: syndromic short stature. Protein-energy malnutrition grade 2.

A telemedicine consultation was conducted with the Federal State Budgetary Institution National Medical Research Center for
Pediatric Hematology and Oncology named after D. Rogacheyv, based on the results of which replacement therapy with intravenous
or subcutaneous immunoglobulins was recommended, as well as hospitalization in the immunology department of this federal center.
Conclusion. This description is the first case of diagnostics of an ultrarare disease (1:1-3,000,000 live births) in Krasnodar region
by regional specialists. In this patient, the course of the disease is characterized by a non-severe, non-progressive renal dysfunc-
tion, which gives reason to assume a milder form of the disease. Conducting replacement therapy with immunoglobulins makes it
possible to improve the prognosis in this patient.
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Pesiome

Beenenne. mmynokocthas auciiasust Hlumke (MK npeacrasiser coGoil ayTOCOMHO-PELECCUBHOE, KpaiiHe penkoe
3aboJIeBaHue, XapaKTePU3yIoIIeecs MyJIETHCHCTEMHBIM TTOPAsKEHIEM, COPOBOKAAIONMMCS CIIOHANI0ANHGU3aPHOI AUCTIIa3neil
CKeJIeTa, CTEPOMIPE3NCTEHTHON TIPOTENHYPIYECKOM HedporaTrel, TPUBOASIIEN K IPOrpeccupyIolieil norepe GyHKINN MOYEK,
HapyIlIeHHeM UMMYHUTETa, & TAKKE TIOPAKEHIEM COCY/IOB, BbI3BaHHBIM aTepockiepo3oM. MIK/IIII Bei3biBaeTcsi GHAILIETbHBIMIE
natoreHHbIMU BapuarsiMu B reie SMARCALI.

Krunmnyeckue nposisienust UK/ ouenb pasHooOpasHbL: 0T OBICTPO IIPOrPECCUPYIONIETO 3a00I€BAHNST, TPU KOTOPOM JI€TU YMITH
PAIOT B MepBbIe TOJbI KU3HH, 10 OoJiee Jierkux (HopM, TIPU KOTOPHIX OHU J0KMBAIOT JI0 3PEJIOro Bo3pacta. Koppessiius Mesk1y
reHOTUIIOM U (DeHOTUTIOM KpaiiHe cabast, MoATOMY HEBO3MOJKHO MPEJICKA3aTh HU KINHUYECKOE TeUeHUe, HU HCXO/] 3a00JIeBaHUSL.
[To »T0i IpUYMHE TTAIEHTHI C IAHHOI TTATOIOTHEN MOTYT TIONACTb HA IPUEM K Pa3JIMYHBIM Y3KUM CITEIIHATICTAM.

Onucanue KIMHUYIECKOTO ciyyasi. B mybiinkanny pecTaBieH KIMHIYeCKUiT CIydail 4-JIeTHET0 MaJIbUMKa C IMMYHOJIOTHYECKIM
neunnTOM, HApyIIeHeM Pa3BUTHS, a TAKKE CKeJIETHBIMI AaHOMAJIUSIMU, CBUIETENBCTBYIONIMY B 063y VIK/III.

[Tpu monHoaK30MHOM cekBeHnpoBannu B reie SMARCAL1 o6Hapyskensl BapuanTbl MyTanuil ¢.2542G>T (p.Glu848Ter);
¢.1682G>T (p.Argd61Leu) B reTepO3UTOTHOM COCTOSTHUU.

[To pesyJssraTaM MOJYYeHHOTO TEHETHYECKOT0 UCCIIeIOBAHMUS, a TaKKe YYUTHIBAsA, YTO 3a00JIeBaHUE HOCUT MYJIBTUCUCTEMHBII
xapakrep, pe6eHOK ObLI 0CMOTPeH HePOJIOTOM, OPTOTIEIOM, IHIOKPUHOIOTOM U F€HETHKOM.

3aksiouerre Bpada-Hedposiora: riroMepysonatust npu cunzapome [Inmke: n3osmpoBanHas TpoTenHypHs. Kaankoakrasus ciesa.
Xponuueckast 6osesnb nouex (XBII), cragust 2. Ckopoctb kiay6oukoBoii (ussrpain (rpoba HIsapia) — 69,01 mu/mun/1,73 M2
3akJIioueHne Bpava-oHI0KPUHOJIOTa: CHHAPOMAJIbHAS HU3KOPOCJIOCTh. BeslkoBo-aHepreTHueckast HeJIOCTATOYHOCTD 2-I1 CTeTleH .
[Iposenena renemenuiunckas kKoncyasramus ¢ OTBY HMUWIL ITOM um. /1. Porayesa, 110 pesyJ/ibraTy KOTOPOIl ObLIO PEKOMEHH
JIOBAHO MIPOBEJICHIE 3aMECTUTEIbHOI TePAiy BHY TPUBEHHBIMY WU MOAKOKHBIME UMMYHOTTIO0YJIMHAMM, & TAKKe TOCIIUTAIINO
3a1usl B OT/leJIeHe NMMYHOJIOTHY JAHHOTO (he/lepabHOTO IIEHTPA.

3akmouenue. /lanHoe omnucaHue SIBJSETCS TIEPBBIM CIyYaeM IMArHOCTHKHM KPAEBBIMH CIEIMATHCTAMHU KpaifHe pPeIKoro
sabosesanust (1:1-3000000 skuBopoxaeHHbIX) B KpacHomapckoMm kpae. Y JaHHOTO MalueHTa TedeHue 3a00JeBaHms XapaKTea
pUBYeTCsI He TSAXKEJNBIM, He MPOTPECCUPYIONMM HApyLIIeHHEeM MOYeuHON (hYHKIMHU, YTO JaeT MOBOJ MPEANON0KUTL Goliee Jery
Kyto dopmy 3aboseBanust. [IpoBeieHie 3aMeCcTUTETBHOI TEPAIIMN UMMYHOTTIOOYIMHAMIE /Ia€T BO3MOKHOCTD YJIYYIIUTD TPOTHO3
y IAaHHOTO TaIUEeHTA.

KmoueBble cioBa: ummyHokocTHas auciiasus Hlnmke, mmmyrnopedunnt, Hedponartus, aucniasus ckeyaera, red SMARCAL1

Kondmkr unrepecos:
ABTODBI IEKIAPUPYIOT OTCYTCTBHUE SIBHBIX U MIOTEHIIUATBHBIX KOH(IIMKTOB UHTEPECOB, CBSI3AHHBIX C ITYOJIMKAIIEl HACTOSIIElN CTAThH.

s murupoBanus: Vnpuna 9.C., Beitnep /[I.A., Jlamesuy I1./[. UmmyHOROCTHAs muctimasus [Invke Ha cThIKe CHeNMagbHOCTEN.
Kimanyeckuii ciryyail anarHocTuku 3a60JeBaHNsT BpayaMy — aJlJIeproJIoraMu-MMMYHOJIOTaMU. ALLepzoniozus u umMmynoniozus 6 neoup
ampuu. 2025; 23 (1): 50—57. https://doi.org/10.53529,/2500-1175-2025-1-50-57

INTRODUCTION recessive extremely rare multisystem disease with
Schimke immune-osseous dysplasia (SIOD), first  a prevalence of 1:1-3000000 live births [1, 2]. Tt is
described by Schimke et al. in 1971, is an autosomal ~ characterized by multisystemic lesions accompanied
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by spondyloepiphyseal skeletal dysplasia, steroidre-
sistant proteinuric nephropathy causing progressive
loss of renal function and immune dysfunction [1,
3, 4], as well as vascular damage caused by athero-
sclerosis [5]. SIOD is caused by biallelic pathogenic
variations in the SMARCAL1 gene, which encodes a
protein belonging to the SWI/SNF family of proteins
involved in chromatin remodeling and regulation of
transcription of certain genes [6].

SIOD diagnosis is usually first suspected in a
child with nephrotic proteinuria and disproportion-
ate growth retardation. Most children develop ter-
minal renal disease before the age of 10 years. The
most common histologic findings on renal biopsy are
focal segmental glomerulosclerosis or minimal change
disease (7). There is no effective therapy for this re-
nal disease, so patients with terminal renal failure are
treated with renal replacement therapy. Some authors
suggest kidney transplantation with an abbreviated
immunosuppression protocol because of the risk of
infection in the post-transplantation period [8].

This disease belongs to congenital immunity er-
rors, a group of combined immunodeficiencies with
various syndromal manifestations. Along with cel-
lular immunity disorders, a number of patients also
have humoral immunity disorders with disturbances
in the number of different classes of immunoglobu-
lins and the level of memory B-cells. Infections as-
sociated with both T-cell deficiency (low number of
CD4+ (cluster of differentiation) T cells and /or with
altered function) and humoral deficiency are usually
the most frequent complication of the disease and the
main cause of mortality [9].

Skeletal dysplasia is manifested by fetal delay,
short stature, femoral head anomalies, flat ovoid ver-
tebrae, and hypoplastic pelvis [10]. Other frequent
clinical manifestations include hyperpigmented spots
mainly on the trunk, low nose bridge, convex nasal
tip, short trunk and neck, lumbar lordosis, protrud-
ing abdomen, unusual hair, and malocclusion of teeth,
Hypothyroidism, anemia, hypertension, recurrent
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infections, arteriopathy, episodic cerebral ischemia,
bone marrow failure and corneal opacities [5].

Thus, the clinical manifestations of SIOD are very
diverse: from rapidly progressive disease, in which
children die in the first years of life, to milder forms
in which they survive to adulthood. The correlation
between genotype and phenotype is extremely weak,
so neither the clinical course nor the outcome of the
disease can be predicted [10]. For this reason, pa-
tients with this pathology may be seen by different
subspecialists.

The objective of this study is to describe a clinical
case of diagnosis of the extremely rare disease SIOD
by specialists of the Children's Regional Clinical
Hospital (CRCH) in Krasnodar, Russia.

CLINICAL CASE

The boy's parents have given consent for infor-
mation about the child to be used for research and
publications.

Patient K. (4 years 1 month old) was referred by
his local pediatrician to see an allergologist-immunol-
ogist at the Children's Diagnostic Center in Krasno-
dar with complaints of low weight and height gain,
leukopenia, lymphopenia in the general blood count
(GBC), frequent acute respiratory infections (ARI)
during the cold season.

Past medical history data. Child from an unrelat-
ed marriage, from the 2nd pregnancy (1st pregnancy
in 2014 froze). Delivery of the 1st premature at 28
weeks 6 days of gestation. Birth weight 650 g, height
33 cm, Apgar score 6-7 points. He was discharged
at 2 months of life with the diagnosis: “Congenital
pneumonia on the background of respiratory distress
syndrome (RDS), severe course. Bronchopulmonary
dysplasia, new form, moderate severity. Cerebral
ischemia of the 2nd degree, oppression syndrome.
Prematurity 28 weeks 6 days. Small fetal size for ges-
tational age (3rd degree intrauterine hypotrophy).
Hydronephrotic transformation of the right kidney.
Cholestasis syndrome”.
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Table 1. Immunoglobulin levels in the patient with SIOD (author’s table)
Tabnuua 1. Mokasarenu nMmMyHornodynuHoB y naumenta ¢ UKAL (Tabnmua aBTopa)

Parameters Boy K.
Immunoglobulin A, g/L 1,18
Immunoglobulin M, g/L 1,08
Immunoglobulin G, g/L 14,26
Alpha fetoprotein, IlU/mL 2,29

Up to 3 years old he was observed at the Chil-
dren's Diagnostic Center of CRCH by a pediatri-
cian, nephrologist, neurologist, ophthalmologist,
endocrinologist, orthopedist. Since the age of
2 years, he had complaints about periodic onset of
chalazion on his eyes, received symptomatic ther-
apy and surgical treatment. At the age of 3 he was
consulted by immunologist and hematologist of
CRCH, immunologic examination was performed,
moderate absolute lymphopenia, moderate decrease
in absolute concentration of all subpopulations of
T-lymphocytes was revealed, the following diag-
nosis was made: "Recurrent chalazion. Secondary
dysfunction of the immune system. Leukopenia,
secondary lymphopenia". At the age of 3, he had an
acute community-acquired right-sided pneumonia,
without complications.

At the age of 3 years and 6 months, the child's
mother visited an endocrinologist with complaints of
low growth rate and poor weight gain. A diagnosis
was made: "Chronic nutritional deficiency of the 2nd
degree. Growth retardation. Subclinical hypothy-
roidism. Cryptorchidism". L-thyroxine replacement
therapy was prescribed.

At the age of 4, he was consulted by an immu-
nologist again. Parents complained about frequent
ARI in the cold season, antibiotic therapy twice a

Normal value

0,48-3,45
0,4-1,8
5-183
0-5,8

year with duration of 5-7 days, changes in blood
tests (leukopenia, lymphopenia), poor weight gain
and growth.

On examination, weight 10 kg, height 90 cm. Pre-
ventive vaccinations in full, according to the national
calendar.

The following results were obtained in the CBC:
leukopenia (4,78%10°/L), lymphopenia (1,38x10°/L),
thrombocytopenia (88x107/L).

The results of the child's immunologic examina-
tion are presented in Table 1 and Table 2.

Hand radiography in direct projection was per-
formed: bone age corresponds to 2 years (Sadofieva
classification was used).

The patient was diagnosed with “unspecified pri-
mary immunodeficiency”.

A telemedicine consultation (TMC) was held
with the Dmitry Rogachev National Medical Re-
search Center for Pediatric Hematology, Oncology
and Immunology (FSBI NMRC CGOI named after
D. Rogachev). Recommended: full-exome sequencing
of deoxyribonucleic acid (DNA).

The child was consulted by a geneticist of the med-
ical and genetic consultation, additional examination
was carried out: karyotype 46 XY, normal, male; sex
chromatin — 0%, normal, male; blood phenylala-
nine 1.35 mg/dL (normal); blood thyroid hormone

Table 2. Main immunological parameters of the patient with SIOD (author’s table)
Tabnunua 2. OCHOBHbIE MMMYHOJIOFMYeckue nokasarenu naumeHta c UKALL (Ta6nvua asTopa)

Parameters Boy K.
CD3*, % 33,2
CD3, x10%n 0,46
CD4*, % 18,1
CD8", % 10,3
CD3*/CD4",x10%/n 0,25
CD3*/CD8*,x10%n 0,14
CD19*, % 43,3
CD19%, x10%/n 0,6
TREC, x10%/leukocytes TREC, 127
KREC, x10%/leukocytes KREC, 3174

Normal value
62-69
1,8-3
30-40
25-35
1-1,8
0,8-1,5
21-28
0,7-13
470-4100
780-7700

CD — cluster of differentiation; TREC — T-receptor excision circle; KREC — kappadele recombination excision circle.
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2.5 uME/mL (normal); thin layer chromatography
of blood amino acids (normal).

Molecular genetic study result: full-exome se-
quencing: variants ¢.2542G>T (p.Glu848Ter);
c.1682G>T (p.Arg561Leu) were detected in the
SMARCALI1 gene in heterozygous state. Validation
of the identified variants was performed by Sanger
direct automated sequencing (trio). Both variants are
of parental origin and are in transposition.

Thus, based on the presence of immune dysfunc-
tion, emerging nephropathy, delayed and impaired
bone growth, as well as the data of molecular genetic
methods of research, the child was diagnosed with
“primary immune deficiency (immune-osseous dys-
plasia Schimke) D84.8”.

Based on the results of the genetic study obtained,
given that the disease is multisystemic in nature, the
child was examined by a nephrologist, orthopedist,
endocrinologist and geneticist.

Nephrologist's conclusion: glomerulopathy in
Schimke's syndrome: isolated proteinuria. Calicoec-
tasia on the left. Chronic kidney disease (CKD),
stage 2.

Results of biochemical blood analysis: urea
7.7 mmol/l; creatinine 73 pmol /1.

Results of the general urinalysis: protein in urine —
0.68 g/L.

Results of estimation of glomerular filtration
rate (GFR): Schwartz test 69.01 ml/min/1,73 m?
Schwartz-Lyon test 46.08 ml/min/1,73 m?.

Endocrinologist's conclusion: syndromal stunting.
Protein-energy deficiency of the 2nd degree.

A repeated TMC with FSBINMRC CGOI named
after D. Rogachev was conducted, which resulted in
the following recommendation: replacement therapy
with intravenous (IVIG) or subcutaneous immuno-
globulin (SCIG), as well as hospitalization in the De-
partment of Immunology of this federal center.

DISCUSSION
We present a clinical case of a 4-year-old boy with
immunologic deficits, developmental disorders, and
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skeletal anomalies suggestive of SIOD. The exact
etiology of SIOD is unclear, but mutations in the
SMARCALI1 gene have been found in about 50-60%
of patients with SIOD [11], which explains the ge-
netic heterogeneity of the disease. Nevertheless, dif-
ferences in the SMARCALI1 structure have been de-
scribed as an explanation for different disease severity
in patients with the same mutation [12].

SIOD shows phenotypic heterogeneity [13],
and disease severity ranges from mild to severe.
Patients with STOD with severe phenotype usually
die before the age of five years and are character-
ized by bone dysplasia, specific facial dysmorphism
and T-cell deficiency caused by repeated infection
and chromosome fragility [14]. On the other hand,
compared to patients with severe SIOD, patients
with the mild form have a slower progression of
symptoms. Some may present without infections or
sometimes clinically asymptomatic, with proteinu-
ria undetectable in early childhood. Patients with
mild SIOD usually live to 15 years of age, while
some patients may live to 36 years of age [15]. Bo-
erkoel [6] reported heterozygous mutations cor-
responding to a mild course of the disease. The
clinical phenotype found in our patient is exact-
ly as described by Boerkoel [6]: a patient of short
stature, with kidney disease and lymphocytopenia
without recurrent infections.

In the boy in our study, according to the immuno-
gram data, there are changes in the T-cell population,
while no changes were found in humoral immunity
(level of CD19+ B-cells, serum immunoglobulins,
KREC concentration). Meanwhile, according to the
authors' data, SIOD is accompanied by both isolated
T-cell deficiency [16, 17] and combined B- and T-cell
deficiency [18].

CONSTRAINTS

Constraints of our case report included limited
access to the patient's medical history prior to the
patient's admission to our facility, which prevented
us from obtaining a detailed history of the patient's
condition.
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CONCLUSION is characterized by not severe, not progressive

This description is the first case of diagnosis  impairment of renal function, which suggests a

by regional specialists of an extremely rare dis- milder form of the disease. Immunoglobulin re-
ease (1:1-3000000 live births) in the Krasnodar  placement therapy can improve the prognosis of
region. In this patient, the course of the disease  this patient.
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