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Ny 7 :\{e3 gl Schwachman Diamond Syndrome is an extremely rare genetic condition with autosomal recessive
inheritance characterized by multisystem involvement with considerable phenotypic variation . Its
epidemiology is not well studied in Asia. Only 65cases have been reported from Asia most of them from Japan . Life span is
usually 35 years but those with haematological complications have reduced life expectancy . We report to you a case of 14
month old boy with complaints of chronic diarrhoea and not gaining weight with previous history of multiple admissions for
pneumonia, diarrhoea transfusions for severe anaemia since last 7- 8 months. Baseline investigations were suggestive of
bicytopenia initially and later progressed to pancytopenia and hence bone marrow examination was done which was
suggestive of bone marrow failure together with features of malabsorption lead to suspicion of Schwachman Diamond
syndrome and hence genetic study was done which showed DNAJC2]1 gene mutation which is a rare mutation causing
Schwachman Diamond Syndrome which has not been reported before to the best of our knowledge.
Our case highlights that for diagnosis of such a rare genetic disorder requires a high index of suspicion as the cost for
investigation is high and hence to come to a diagnosis on such a presentation due to its multisystem involvement is very crucial
for early intervention and cure and reports a rare mutation of Schwachman Diamond Syndrome.
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Introduction:

Schwachman Diamond Syndrome is a rare genetic disorder
with autosomal recessive inheritance caused by mutations in
SBDS gene, SDS gene, EFL1, DNAJC21, SRP54gene causing
bone marrow failure with multisystem involvement in
children(1). This mutant gene protein product is involved in
ribosomal biogenesis hence defective protein cause failure of
pancreatic acinar development, fatty replacement of
pancreatic tissue, dysfunctional haematopoeitic stem cell,
accelerated apoptosis of marrow progenitors, defective
marrow microenvironment. Only 85 cases have been reported
from Asia most of them from Japan with only a few cases
reported from India. Clinical features include hamaetological
manifestations of anaemia, infections , thrombocytopenia,
gastrointestinal features of malabsorption, chronic diarrhea,
pancreatic exocrine insufficiency, hepatomegaly and raised
liver enzymes ,skeletal abnormalities ,cardiac features and
others like growth hormone deficiency, hypogonadism and
hypothyroidism(3). We present a 14 month old boy with clinical
features and bone marrow failure type 3 a variant of
Schwachman Diamond Syndrome.

Case details:

A 14 month old male child b/o non-consanguinous marriage,
2nd by order presented with c/o diarrhoea on and off since last
6 months, not gaining weight. No h/o fever, dysentry, allergy.
Past H/o repeated admissions for lower respiratory tract
infections and diarrhoea and h/o receiving transfusion once 1
month back for severe anaemia. Multiple haemograms done
during previous admissions s/o pancytopenia (low platelete --
- >low Hb -- >low WBC-), blood indices were normal. No H/O
similar complaints in family. No significant antenatal,
intranatal, post natal history. On examination poorly built,
Pallor +, signs of vitamin D deficiency, no abdominal
distension, no hepato-splenomegaly, no lymphadenopathy.
Anthropometry suggestive of Severe Acute Malnutrition.

Systemic examination was normal.

Investigations:

Baseline Laboratory results revealed Hemoglobin- 5.1gm%,
Platelete-20000/mm®, WBC-7400 (neutrophils 66%,
lymphocyte 28%), PBS s/o normocytic normochromic with
anisopoikilocytosis with acanthocytes and few target cells,
LFT and RFT, LDH within normal limits, Stool routine and
cultures were negative. CRP and blood cultures were
negative.

Initially patient presented as a case of chronic diarrhoea with
failure to thrive with anaemia and thrombocytopenia and h/o
repeated infections and transfusion in past. We ruled out
chronic infections like tuberculosis and HIV and
malabsorption workup was done. Then patient started
developing bleeding symptoms along with pancytopenia
along with diarrhoea.

Differential diagnosis for Chronic diarrhoea with failure to
thrive with pancytopenia considered were malabsorption
leading to vitaminBl2 and folic acid deficiency,
Immunodeficiency syndromes, Bone marrow failure
syndrome(CAMT,SDS), Celiac disease.

Vitamin B12 and Folic acid levels were normal.
Immunoglobulin levels were normal. Stool for reducing
substance was trace. Stool for fat globules, calprotectin,
cryptosporidium and clostridium toxin was negative. Celiac
disease workup was negative. X-rays done to r/o skeletal
abnormalities were normal. Serum amylase levels were
normal.

I need the last oxford comma): Thus we ruled out
megaloblastic anaemia, chronic infections, malabsorption,
immunodeficiency disorders, and bone marrow biopsy was
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done which was suggestive of hypoplastic hypofunctioning
marrow. Since immunodeficiency and malabsorption
syndromes were ruled out, we decided to go ahead with
genetic study (clinical exome study) which was s/o bone
marrow failure syndrome type 3 which is a variant of
Schwachman Diamond Syndrome in which DNAJC21gene
located on exon8 is pathogenic.

Management and follow up:

After acute infection was treated the child is currently on
lactose free monosacharide diet and supplements and
haemogram monitoring is done every 15 days. Since
haematopoietic stem cell transplantation is the only definitive
treatment for bone marrow failure in Scwachman Diamond
syndrome, parents were counselled for the same and sibling's
HLA typing was sent and was found to be a match and now our
patient has been planned for bone marrow transplant.

DISCUSSION:

Schwachman Diamond Syndrome, first identified in 1964, is a
rare genetic condition with multisystem involvement.
Mutations in SBDS gene, SDS gene, EFL1, DNAJC21,
SRP54.Autosomal recessive inheritance is seen. SBDS gene
on long arm of chromosome?7 is the most frequently mutated
gene(1).This gene codes for a ribosomal protein of 250 aminio
acids involved in cellular RNA metabolism or ribosome
assembly or function for cellular process of TRANSLATION
and is found in all tissues. At present it is unclear how
disruption of basic cellular process of translation leads to the
tissue and oragan specic manifestation seen in SDS such as
failure of pancreatic acinar development, fatty replacement of
pancreatic tissue, dysfunctional haematopoeitic stem cell,
accelerated apoptosis of marrow progenitors, defective
marrow microenvironment. Various clinical features are
haematological like anaemia, thrombocytopenia, bone
marrow failure, infections due to neutropenia, low
immunoglobulin levels, and increased risk of developing
myelodysplastic syndrome, leaukemia (AML)(4) '(5),
gastrointestinal features like chronic diarrhoea, steatorrhea,
pancreatic insufficiency(6), skeletal manifestations like
abnormal development of growth plate, metaphyseal
dysostosis. Cardiac features like myocardial necrosis and
fibrosis on hpe, depressed ventricular contractility and
diastolic dysfunctions. Other features like insulin dependent
diabetes, growth hormone deficiency, hypogonadotropic
hypogonadism, hypothyroidism(3) have been reported in
some patients.

As the disease presents as multisystem involvement there is
usually a diagnostic delay and it requires a high index of
suspicion for diagnosis. Recommended workup (3) - a)
DAIGNOSTIC like Marrow function- complete blood count,
peripheral blood smear examination, bone marrow aspirate
and biopsy, Exocrine pancreatic function—- trypsinogen,
amylase, Genetic testing — microarray, clinical exome study
for SBDS mutation analysis (7)(approximately 90% of patients
meeting clinical diagnostic criteria for SDS have mutations in
SBDS gene(8)) only very few other mutations have been
reported such as SDS gene, EFL1, DNAJC21. b) SUPPORTIVE
like liver function tests, immune workup - Iga, IgG, IgM,
radiologic workup, haematologic, endocrinology, genetic,
gastroenterology consultation.

A multidisciplinary approach is required for treatment and
follow up of this patients with a paediatrician, haematologist,
gastroenterologist, endocrinologist, nutritionist etc. Only
definitive therapy for marrow failure, myelodysplastic
syndrome or leukaemia in Schwachman Diamond syndrome
is haematopoietic stem cell transplantation. But the success of
this procedure depends on the extent of other systemic
involvement like pancreatic insufficiency, cardiac
involvement, endocrine involvement etc. some of which has no

definite therapy. Supportive measures like haemogram
monitoring and transfusions, Pancreatic Enzymes, G-CSF
and dietary modification(3) are needed in most of the cases.

Figure 4: bone marrow biopsy
report

Figure 5: clinical exome study
report

CONCLUSION:

Schwachman Diamond Syndrome is a rare genetic disorder
which requires a high index of suspicion for diagnosis, due to
its multisystem involvement, to avoid diagnostic delays and as
the cost for investigation is high, to come to a diagnosis on
such a presentation, is very crucial for early intervention and
cure. DNAJC21 gene mutation is a rare cause of Schwachman
Diamond syndrome as seen in our case.
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