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Dear Sir,

Biotinidase deficiency is an autosomal recessively inherited 
neurocutaneous disorder with a wide spectrum of clinical 
manifestations due to defects in biotin metabolism. It can 
be classified as profound  (<10% of normal) or partial 
deficiency  (10 to 30% of normal).[1] Biotin is essential for 
energy metabolism in various enzymes including pyruvate 
carboxylase, acetyl‑CoA carboxylase, propionyl‑CoA 
carboxylase, and 3‑methylcrotonyl CoA‑carboxylase enzymes. 
Clinical manifestations vary based on the deficiency degree 
and age of onset. Patients with profound deficiency show 
developmental delay, seizures, ataxia, and more. Late onset 
cases have progressive optic atrophy and spastic paraparesis. 
Associated symptoms include diaper rash, alopecia, 
and eczema. Respiratory issues can occur in early onset 
patients.[1] These constellations of symptoms can mimic 
neuromyelitis optic spectrum disorder (NMOSD), predisposing 
to misdiagnosis. Herein, we report a rare case of adolescent 

onset biotinidase deficiency presenting as longitudinally 
extensive transverse myelitis  (LETM) with optic neuritis 
mimicking NMOSD.

A 9‑year‑old boy, developmentally age‑appropriate, 
presented with subacute onset bladder symptoms manifesting 
as urinary frequency and urgency of 2  months duration, 
followed 15  days later by sequential weakness of both 
lower limbs (right then left), and subsequent buckling and 
falls. This was followed 10  days later by bilateral upper 
limb weakness. Additionally, he had numbness up to the 
mid‑truncal level. Thereafter, he developed subacute 
onset bilateral painless loss of vision. There was relentless 
progression of symptoms from onset, with accumulating 
deficits till the time of presentation, in the form of complete 
paraparesis, painful urinary retention, and visual perception 
of light. On examination, he had fluctuating blood pressures. 
Visual acuity at admission was perception of light, and disc 
pallor was noted on fundoscopy. Motor system examination 

Longitudinally Extensive Transverse Myelitis with Optic Neuritis 
Related to Profound Biotinidase Deficiency: NMOSD Mimic!

Figure 1: (a) T2 FLAIR sagittal brain image showing hyperintensity involving the body and crus of the fornix and dorsal midbrain. (b) T2 axial brain showing 
signal changes in the periaqueductal grey matter, mammillary bodies. (c, d) T2 spine sagittal image showing diffuse long segmental hyperintensity in 
the spinal cord extending from cervico‑medullay junction to conus level involving dorsal and lateral columns. (e) T2 axial image showing hyperintensity 
in the spinal cord involving dorsal and lateral columns. (f) T2 FLAIR axial image of optic nerve cuts showing left optic nerve hyperintensity
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showed spastic quadriparesis  (medical research council 
power scores in upper limb: 1/5, elbow: 2/5, wrist: 1/5 
and 0/5 across all joints of lower limbs). There was global 
hyperreflexia, extensor plantar response, and pan‑sensory 
loss up to the level of C3. The modified Rankin score (mRS) 
was 5 at admission. The clinical possibility of longitudinally 
extensive holocord syndrome with bilateral optic neuritis and 
dysautonomia was considered, secondary to a demyelination, 
infective, nutritional, or metabolic etiology.

On investigations, his complete hemogram, renal and liver 
function tests, vitamin B12, homocysteine, folate, antinuclear 
antibody profile  (ANA) and antinuclear cytoplasmic 
antibody  (ANCA) panel, thyroid function tests, serum 
ammonia, and lactate were normal. Primary demyelination 
work‑up for anti‑aquaporin‑4  (NMO) IgG antibodies 
and anti‑myelin oligodendrocyte glycoprotein  (MOG) 
antibodies were negative. Spine and brain MRI revealed 
LETM with holocord involvement from cervico‑medullary 
junction till the conus with hyperintensities involving 
bilateral optic nerve. Signal changes were additionally 
seen in the bilateral mammillary bodies, periaqueductal 
grey, dorsal midbrain, fornix, tectal plate, and left optic 
nerve [Figure 1]. Cerebrospinal fluid (CSF) analysis showed 
15 cells/mm3 (lymphocyte predominant), normal glucose, 
protein levels (53 mg/dL), and elevated lactate (80 mg/dL). 
Infective workups for tuberculosis, herpes simplex virus, 
brucella, neurosyphilis, and fungal etiologies were negative. 
Oligoclonal bands were detected in CSF. Screening for 
inborn error of metabolism by Tandem mass spectroscopy 
showed mild elevation in propionylcarnitine  (C3) and 
methylmalonylcarnitine/3‑OH‑hexanoylcarnitine (C5‑DC/
C6OH) levels. Visual evoked potentials and lower limb 
somatosensory evoked potentials were absent, whereas 
brainstem auditory evoked response was normal. Serum 
biotinidase levels were 0.52 nmol/min/ml (normal range: 
>5 nmol/min/ml).

Mutation analysis of whole exome sequencing showed 
compound heterozygous variants in the BTD gene. One of 
the variants had mutation in 3’ splice site region at intron 
3  (chr3:g. 15635423G>A; Depth: 140x) affecting the 
invariant AG acceptor splice site of exon 3(c. 51‑1 G > A; 
ENST00000672112.1). The other was a heterozygous 
6 base pair deletion in exon 4 of the BTD gene  (chr3:g. 
15635477_15635483delinsTCC; Depth: 187x) resulting 
in a frameshift and premature truncation of the protein 36 
amino acids downstream to codon 35 (p.Cys35PhefsTer36; 
ENST00000672112.1). This gene was classified as 
pathogenic based on the guidelines of the American 
College of Medical Genetics and Genomics  (ACMG). 
Subsequently, the variants were identified as novel based on 
mutation databases (ClinVar; https://www.ncbi.nlm.nih.gov/ 
clinvar/?term = BTD) and literature curation.

Patient was treated outside with parenteral course of 
methylprednisolone at a dose of 1 gm/day for 5 days and Ta

bl
e 

1:
 C

on
td

...

St
ud

y
Ag

e/
Se

x
Cl

in
ic

al
 

pr
es

en
ta

tio
n

Br
ai

n 
M

RI
Sp

in
e 

M
RI

Ot
he

r r
el

ev
an

t 
in

ve
st

ig
at

io
ns

Tr
ea

tm
en

t 
Va

ria
nt

 d
et

ai
ls

M
ut

at
io

n 
ty

pe
/

in
he

rit
an

ce
Pr

og
no

si
s

Sa
nt

ar
o 

et
 a

l. 
20

20
[1

0]

13
 y

r/F
Si

m
ul

ta
ne

ou
s 

pa
ra

pa
re

si
s a

nd
 

B
L 

Lo
v

M
R

I b
ra

in
 –

 o
pt

ic
 

ne
rv

e 
hy

pe
rin

te
ns

ity
.

C
3‑

C
7 

LE
TM

N
eg

at
iv

e 
fo

r N
M

O
/

M
O

G
 w

ith
 n

or
m

al
 

C
SF

 la
ct

at
e

Pr
of

ou
nd

 b
io

tin
id

as
e 

en
zy

m
e 

ac
tiv

ity
 

de
fic

ie
nc

y

IV
M

P 
bu

t p
at

ie
nt

 
w

or
se

ne
d.

T.
 B

io
tin

 1
00

 m
g/

da
y

B
TD

: c
. 

13
30

G
>C

 (p
.

A
44

4H
) 

M
is

se
ns

e/
H

om
Im

pr
ov

em
en

t i
n 

th
e 

pa
re

si
s a

nd
 v

is
io

n 
w

ith
ou

t a
ny

 re
la

ps
es

K
as

in
at

ha
n 

et
 a

l. 
20

19
[5

]

4 
yr

/M
R

ap
id

ly
 

pr
og

re
ss

iv
e 

qu
ad

rip
ar

es
is

 w
ith

 
pa

in
le

ss
 B

L 
Lo

V,
 

at
ax

ia
, a

nd
 sl

ur
re

d 
sp

ee
ch

O
pt

ic
 n

er
ve

 
H

yp
er

in
te

ns
iti

es
D

or
sa

l p
on

s t
o 

th
or

ac
ic

 le
ve

l 
LE

TM
.

N
eg

at
iv

e 
fo

r N
M

O
/

M
O

G
. B

io
tin

id
as

e 
en

zy
m

e 
as

sa
y 

sh
ow

ed
 

se
ve

re
ly

 im
pa

ire
d 

en
zy

m
e 

ac
tiv

ity
 (0

.6
4 

nm
ol

/m
l/m

in
)

Pu
ls

e 
st

er
oi

ds
, 

se
ve

n 
cy

cl
es

 o
f 

pl
as

m
ap

he
re

si
s, 

an
d 

In
j.R

itu
xi

m
ab

 –
 n

o 
re

sp
on

se
or

al
 b

io
tin

 
su

pp
le

m
en

ta
tio

n

B
TD

: c
. 9

8_
10

4 
de

l 
G

C
G

G
C

TG
in

sT
C

C
 

D
el

et
io

n/
H

om
Pa

tie
nt

’s
 

28
‑m

on
th

‑o
ld

 
si

st
er

 h
ad

 b
re

at
hi

ng
 

di
ffi

cu
lty

 w
ith

 a
ta

xi
a.

 
Sh

ow
ed

 b
io

tin
id

as
e 

de
fic

ie
nc

y.
 B

ot
h 

w
er

e 
im

pr
ov

ed
 

af
te

r o
ra

l b
io

tin
 

su
pp

le
m

en
ta

tio
n

A
C

=A
nt

er
io

r c
om

m
is

su
re

, B
L 

bi
la

te
ra

l, 
D

B
S=

dr
ie

d 
bl

oo
d 

sp
ot

, H
om

=h
om

oz
yg

ou
s, 

LE
TM

=l
on

gi
tu

di
na

lly
 e

xt
en

si
ve

 tr
an

sv
er

se
 m

ye
lit

is
, L

L=
lo

w
er

 li
m

b,
 L

oV
=l

os
s o

f v
is

io
n,

 M
O

G
=m

ye
lin

 o
lig

od
en

dr
oc

yt
e,

 
N

A
=N

ot
 a

va
ila

bl
e,

 N
M

O
=n

eu
ro

m
ye

lit
is

 o
pt

ic
a,

 O
N

=o
pt

ic
 n

eu
rit

is
, P

A
G

=p
er

ia
qu

ed
uc

ta
l g

re
y,

 U
L=

up
pe

r l
im

b,
 U

RT
I=

up
pe

r r
es

pi
ra

to
ry

 tr
ac

t i
nf

ec
tio

n,
 S

N
H

L=
Se

ns
or

in
eu

ra
l h

ea
rin

g 
lo

ss
, I

V
M

P=
In

tra
ve

no
us

 
m

et
hy

lp
re

dn
is

ol
on

e

https://www.ncbi.nlm.nih.gov/
clinvar/?term�=�BTD
https://www.ncbi.nlm.nih.gov/
clinvar/?term�=�BTD


Letters to the Editor

 Annals of Indian Academy of Neurology  ¦  Volume 26  ¦  Issue 5  ¦  September-October 2023798

intravenous immunoglobulin  (IVIg) at 0.4  mg/kg/day 
for 5  days. At our institution, prior to the availability of 
biotinidase test results, he was treated with small volume 
plasmapheresis for 10  days. Other therapies comprised 
antihypertensives, hydroxocobalamin injection, folinic acid, 
and high dose of biotin (200 mg/day). At 6 months and 1 year 
follow‑up, patient was able to walk with support and his 
mRS improved to 3. Visual assessment showed improvement 
from the perception of light to 20/200. His blood pressure 
was normalized in last follow‑up, and antihypertensives 
were stopped.

Discussion

The incidence of biotinidase deficiency ranges from 1:40,000 
to 60,000 worldwide.[1] Biotin, formed from biocytin by the 
action of biotinidase, is a cofactor of multiple carboxylase 
enzymes (gluconeogenesis pathway), fatty acid synthesis, and 
organic acid metabolism. Previous studies have highlighted 
on the challenges to diagnose this entity. All patients had 
received rescue therapy in the lines of management for 
demyelination disorders, and some had received higher 
forms of immunomodulation including rituximab prior 
to diagnosis.[2‑5] Previous studies have highlighted on 
key pointers including cutaneous manifestations, hearing 
impairment, elevated CSF lactate levels, acylcarnitine 
levels, and radiologic features of fornix and mamillary body 
involvement  [Table  1].[2‑10] It is important to be aware of 
the differential, which is particularly relevant in the Indian 
context where there is no universal national screening 
program for diagnosing biotinidase deficiency in the neonatal 
stage. Our case illustrates the importance of having a high 
index of suspicion for biotinidase deficiency in a pediatric 
patient presenting with LETM and optic neuritis, with a 
progressive course, negative serology for demyelinating 
disorders, high CSF lactate levels, and characteristic MRI 
findings of hyperintensity involving the fornix, mamillary 
bodies, and dorsal midbrain. To the best of our knowledge, 
this is the second case report of biotinidase deficiency 
mimicking NMOSD from India. Unlike the previous case, 
our patient had characteristic MRI findings considered to be 
hallmark for the disease.[5] In addition, the variant identified in 
our patient has not been previously described in the literature. 
It is important to be aware regarding this differential in cases 
with otherwise unexplained optico‑myelopathy.
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