CASE REPORTS

previously been reported in association with type Il
aldosterone synthase deficiency [8] in a consanguineous
family of Middle Eastern European origin [8,9]. In
addition, a compound heterozygous patient (T1851 and a
T498A substitution) has been also reported [6].
Interestingly, Macedonian nonconsanguinous immigrants
in Australia were found to have the same genetic
alteration [6]. A compound heterozygote showed a
clinical phenotype of type Il deficiency, with both
detectable serum aldosterone and elevated 18-
hydroxycorticosterone, but invitro no residual
aldosterone synthase activity [7].

In summary, the hormonal analysis classified the
infant as ASD2. The penile hypoplasia can not, at this
time be linked to any known cause. A coincidental
occurrence cannot be excluded.
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Farber disease caused by acid ceramidase deficiency is characterised by a triad of painful
and swollen joints, subcutaneous nodules, and laryngeal involvement. A one year old female
with overlapping features of the classical and type 5 variants is reported. Sialuria and
elevated plasma chitotriosidase were unusual findings. A novel mutation of the ASAH 1 gene
was detected from DNA extracted from the umbilical stump.
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arber disease (FD) (OMIM 228000) is a rare
autosomal recessive disorder caused by acid
ceramidase deficiency. This enzyme catalyzes
the terminal step in glycosphingolipid
metabolism, where ceramide is degraded to sphingosine
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and fatty acid. Less than 100 cases have been reported
worldwide [1]. Present case had several unique
biochemical findings and a novel mutation, and
confirmation of diagnosis was done after death from
preserved umbilical cord DNA.
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A female infant born of an inbred consanguineous union
presented at one year of age with developmental delay and
loss of developmental skills. The antenatal period and
labor was uncomplicated. Birth weight was 2.75 kg. Poor
feeding and weak cry were noted in the first week of life.
Social smile was attained at 3 months, by 4 months, she
was grasping and visually tracking objects and turning her
head towards sounds. At 6 months, the child was lethargic
and feeding poorly with no neck control. At 8 months, the
social smile was lost and at 9 months, there was loss of roll
over, stranger anxiety, visual tracking, and response to
sound. There was no history of seizures, involuntary
movements, abnormal limb posturing, hyperacusis,
abnormal increasing in head size or abdominal distention.
Due to hypotonia and joint stiffness at 9 months of age,
electromyogram at another hospital had shown a
myopathic pattern. Nerve conduction, thyroid hormone
levels and creatinine phosphokinase were normal. MRI
revealed severe generalized cerebral atrophy, dilatation of
the supratentorial ventricular system, widened basal
cisterns and atrophic corpus callosum. BERA showed
right sided severe sensorineural hearing loss and left sided
mild hearing loss. On examination at one year of age, the
weight, height and head circumference were all below the
5th percentile. Flexion contractures of the elbow, hip,
knee, metacarpophalangeal and interphalageal joints were
present. There were multiple, firm, subcutaneous nodules
measuring 0.5to 1 cm in diameter over the knee joints and
metacarpophalangeal and interphalangeal joints of the
feet. The voice was weak and hoarse. Bilateral cherry red
spot were detected. The child was irritable, not responding
to commands and vocalization was absent. There was
generalized hypertonia, power was 3/5, deep tendon
reflexes were hypoactive, plantar response was flexor,
menace reflex was absent and there was no response to
sound. Coarse facies, hepatosplenomegaly and hernias
were absent. Farber disease was suspected but the family
declined to pursue investigations due to financial
constraints and there was no follow-up.

Eight months later, the child was admitted with a
febrile respiratory illness and succumbed to aspiration
pneumonia. Radiographs did not reveal dysostosis
multiplex. Leukocyte lysosomal enzyme activities for
GM, and GM,, gangliosidosis and Niemann-Pick disease
were normal and normal activity of hexosaminidase and
arylsulfatase A in plasma ruled out I-cell disease. Acid
ceramidase activity could not be measured due to lack of
facility. The plasma chitotriosidase was raised (427.48
nmol/hr/ml, normal of 45.8 £ 17.14). Urinary total and
free sialic acid were elevated (4.4 and 2.8, normal of 1.01
+0.46 and 0.55 + 0.24 mmol/gm creatnine, respectively).
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As the family did not consent for an autopsy, the nodules
could not be examined by histopathology. Fortunately,
the umbilical cord had been preserved. DNA was
extracted from the umbilical cord for ASAH 1 gene
sequencing. The proband was homozygous for a novel
IVS6 + 4 A> G mutation. Two polymorphisms were also
detected: IVS1-3C>Tand IVS1-50 G >A. The parents
were heterozygous for all the three changes. A
heterozygote fetus was diagnosed by prenatal diagnosis
in a subsequent pregnancy.

DiscussioN

The spectrum of manifestations in FD range from the
most severe presenting as hydrops fetalis, neonatal onset
(type 4), early infantile onset variant (classic or type 1),
and progressive neurological form (type 1) to the milder
phenotypes (type 2 and 3) [1]. Four cases of FD have
been reported from India in the past 20 years [2, 3].
Seventeen ASAH 1 mutations have been reported to date
worldwide [4]. Of these, 12 were missense mutations,
two were intronic splice site mutations leading to exon
skipping, and one each was a small insertion and deletion.
This includes one other mutation reported in an Indian
patient apart from the present [3]. All these are private
mutations. It is a custom in many regions of the world
including India to preserve the umbilical cord [5,6]. DNA
has been extracted from umbilical cords preserved for up
to 44 years for forensic investigations [5].

Our patient had overlapping features of type 1 (joint
manifestations, evidence of myopathy and absence of
significant hepatosplenomegaly and seizures) and type 5
(progressive neurologic disease and milder joint
abnormalities and subcutaneous nodules) [1]. Normal
hexosaminidase activity ruled out the type 6 variant.
Unusual findings in our patient were the presence of
sialuria and elevated plasma chitotriosidase.
Sphingolipid is sequentially degraded within lysosomes
to GM; ganglioside. Enzymatic degradation of GM,
ganglioside (a sialoglycoconjugate) by sialidase leads to
formation of lactosylceramide and releases sialic acid.
Lactosylceramide is metabolized through an intermediate
step to ceramide. [7] Thus elevation of total and free
sialic acid in our patient was secondary to accumulation
of precursor (GM; ganglioside) as a result of a
downstream block in the metabolic pathway. Sialuria has
also been reported before [8], along with accumulation of
sulfatide and GM, ganglioside [9].

Elevation of plasma chitotriosidase has not been
reported earlier in FD. Chitotriosidase is a chitinase
expressed by activated macrophages [10,11]. More than
1000 fold elevations are observed in Gaucher disease.
Chitotriosidase acivity is also increased in several other
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lysosomal diseases as well as in diseases like glycogen
storage disease type IV, Alagille disease, arteriosclerosis,
B-thalassemia major, sarcoidosis and malaria [10,11].
Our case adds to the spectrum of lysosomal storage
disorders with increased chitotriosidase activity.
However, it is also possible that the nearly 10 fold
elevation in our patient could be secondary to intercurrent
infection as the enzyme level is high in bacterial and
fungal infections due to inflammatory cytokines that
augment production [11].

In conclusion, though manifestations of FD are
unique, diagnosis can be delayed if symptoms are
misinterpreted. Without the availability of acid
ceramidase activity testing in India, tissue biopsy is
diagnostic. However, availability of genotyping in India
may replace the need for invasive histopathological
diagnosis. DNA banking is an urgency in circumstances
where mortality in genetic disease like FD is early and
unpredictable. This report serves to raise awareness
amongst physicians for the need to preserve DNA in cases
of suspected fatal genetic diseases.

Acknowledgments: The authors thank Dr Sanjay Oak, Director
of Medical Education & Health for granting permission to
publish this paper and Dr Chitra Prasad, Associate Professor of
Genetics, Metabolism and Pediatrics, London, Ontario for her
inputs.

Contributors: SA drafted the paper and performed literature
search, MM diagnosed and investigated the case and revised the
paper, KL provided intellectual inputs, MB performed the
molecular analysis.

Funding: None; Competing interests: None stated.

REFERENCES

1. Moser HW, Linke T, Fensom AH, Levade T, Sandhoff K.

Acid ceramidase deficiency: Farber lipogranulomatosis. In:
Scriver CR, Beaudet AL, Sly WS, Valle D (Eds) The
Metabolic and Molecular Bases of Inherited Diseases, 8th
Edn, New York, Mc-Graw Hill. 2001;3573-88.

2. Mondal RK, Nandi M, Datta S, Hira M. Disseminated
lipogranulomatosis. Indian Pediatr. 2009;46:175-7.

3. Rama Devi AR, Gopikrishna M, Ratheesh R, Savithri G,
Swarnalata G, Bashyam M. Farber lipogranulomatosis:
clinical and molecular genetic analysis reveals a novel
mutation in an Indian family. J Hum Genet. 2006;51;811-4.

4. Human gene mutation database. Available from http://
www.hgmd.cf.ac.uk/ac/gene.php?gene=ASAHL.
Accessed on April 24, 2011.

5. Minakata K, Nozawa H, Suzuki KW, Suzuki O. Paternity
diagnosis by umbilical cords preserved for periods ranging
from 9 months to 44 years. Int J Legal Med. 2002;116: 314-
5.

6. Kabra M, Arora S, Maria A, Aggarwal R. Preserved
umbilical cord facilitates antenatal diagnosis of spinal
muscular atrophy. Indian Pediatr. 2003;40:415-8.

7. Sandhoff K, Kolter T, Harzer K. Sphingolipid activator
proteins In: Scriver CR, Beaudet AL, Sly WS, Valle D, eds.
The Metabolic and Molecular Bases of Inherited Diseases,
8th Edn, New York: Mc-Graw Hill; 2001:3371-88.

8. Fujiwaki T, Hamanaka S, Koga M, Ishihara T, Nishikomori
R, Kinoshita E, et al. A case of Farber disease. Pediatr Int.
1992;34:72-9.

9. Fujiwaki T. Tissue accumulation of sulfatide and GM,
ganglioside in a patient with variant Farber disease. Clin
Chim Acta. 1995;234:23-36.

10. Michelakakis H, Dimitriou E, Labadaridis 1. The
expanding spectrum of disorders with elevated plasma
chitotriosidase activity: An update. J Inherit Metab Dis.
2004;27:705-6.

11. Lee P, Waalen J, Crain K, Smargon A, Beutler E. Human
chitotriosidase polymorphisms G354R and A442V
associated with reduced enzyme activity. Blood Cells Mol
Dis. 2007;39:353-60.

Pediatric Scrub Typhus in South Sikkim
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We present five cases of paediatric Scrub typhus from Community Health Centre, Namchi,
South Sikkim emphasize timely diagnosis of scrub typhus for appropriate management.
Response to doxycycline was good, with fever subsiding within 48-72 hrs of starting the
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crub typhus is endemic in regions of eastern
Asia and the South Western Pacific (Korea to
Australia) and from Japan to India and Pakistan
[1-6]. Scrub typhus is prevalent in many parts of
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India but specific data are not available [7]. There have
been outbreaks in areas located in the Sub-Himalayan
belt, from Jammu to Nagaland. There were reports of
Scrub typhus outbreaks in Himachal Pradesh, Sikkim and

VOLUME 49—APRIL 16, 2012



