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Abstract

Objective

Biotinidase deficiency is one of the rare congenital metabolic disorders with
autosomal recessive inheritance. If this disorder is diagnosed in newborn
period, could be prevented well from mental and physical developmental
delay and most of clinical manifestations.

Materials & Methods

The patients were diagnosed as biotinidase deficiency in Neurology
Department of Mofid Children’s Hospital in Tehran, Iran, between 2009 and
2012 were included in this study. This study was conducted to define the
age, gender, past medical history, developmental status, general appearance,
clinical manifestations, neuroimaging findings, and response to treatment in
16 patients with biotinidase deficiency in this department.

Results

In clinical presentation, cutaneous lesions were not found in 37% of the
patients and 43% patients had not alopecia. 75% patients had abnormal
neuroimaging that in 56% of them, generalized brain atrophy and myelination
delay were found. Results of the present study showed the efficacy of biotin in
early diagnosed patients with seizure and dermatological manifestations. The
seizure and skin manifestations were improved after biotin therapy.
Conclusion

According to the results of this study, we suggest that early assessment and
diagnosis have an important role in the prevention of disease progression and
clinical signs.

Keywords: Biotinidase deficiency; Neurometabolic disorder;
Developmental delay; Early diagnosis

Introduction

Biotin is a very important vitamin that found in some foods. It plays an important
role as cofactor for pyruvate, propionyl-CoA, beta-methylcrotonyl-CoA and
two isoenzymes of acetyl-CoA carboxylasein-gluconeogenesis, amino acid
catabolism, and fatty acid synthesis (1).

Biotinidase deficiency is a rare and treatable inherited neurometabolic disorder (2)
with an estimated incidence of 1:61, 067 population. This disorder in its severe
form is much rarer with incidence of 1:137401 (3). Clinical findings of this disorder
include neurological (seizure, ataxia, hypotonia, neurodevelopmental delay),
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dermatological (eczematous skin rash, seborrheic
dermatitis), immunological, ophthalmological,
respiratory problems (hyperventilation, apnea and
laryngeal stridor), and alopecia (1,4).

Laboratory findings include abnormal organic acids in
the urine, metabolic acidosis and elevated lactate and
pyruvate levels in blood. Diagnosis can be confirmed
by measuring blood biotinidase activity (5,6).
Neuroradiological findings include encephalopathy
and cerebral atrophy, cerebral edema and bilateral
compensatory ventriculomegaly (4). Neurological,
cutaneous and neuroimaging finding scan improve or
become normal after biotin treatment in biotinidase
deficiency (4,7). Some of these symptoms can be
cured but some of the mremain such as hearing loss,
ophthalmic defects and mental retardation (8,9).

Materials &Methods

Patients were diagnosed as biotinidase deficient
according to clinical manifestations, developmental
milestones, dermatological symptoms, seizures and
neuroimaging findings. Diagnosis was confirmed
in all the patients based on assessment of biotinidase
activity at metabolic disorders reference laboratory in
Germany. The results of biotin therapy were assessed
in all the patients. The mean dosage of biotin was 5-20
mg/day.

patient’s data were evaluated and categorized as age,
gender, development status, general appearance,
clinical manifestations, and neuroimaging findings.
The data of this observational study were analyzed
using descriptive method and no statistical testing was
applied.

Results

Sixteen patients were included in this study. They were
7 males and 9 females and the age range was from 1.5
months to 52 months. all patients were offspring of
consanguineous marriage, so that in 13 patients, their
parents were first cousin and in 3 other patients, their
parents were second cousin. Five patients had a history of
neonatal hospitalization because of respiratory distress,
icter, seizure, or irritability.

13 patients had a history of seizure that most common
form of seizures was tonic and myoclonic seizures
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(37.5%). In past medical history, one patient had a
history of recurrent vomiting and another one had
anorexia; two other patients had a history of recurrent
respiratory and urinary infections; one of the patients
had a history of loss of consciousness attacks; one had
bilateral undescended testicles; and two cases had a
history of severe restlessness. In physical examination,
10 patients had cutaneous involvement; 3 had
erythematous lesions in pre-orifices (oral and anal), one
had cradle cap (Seborrheic dermatitis) lesions, and one
had erythematous, maculopapular and crusted lesions. 8
patients had alopecia and one of them had blond hair.
Weights of 3 patients were less than 5% percentile
and 3 other patients had microcephaly (less than 5%
percentile). Five patients had motor vision disorders (3
with strabismus and 2 with nystagmus). Hypertonicity
was found in 8 patients.

Three patients had abnormal visual evoked potential
(VEP) and 4 patients had abnormality in their auditory
brainstem response (ABR). In lab data, 8 patients had
increased levels of ammonia and lactate. Three cases
had high AST and ALT. CBC, VBG (except one patient
with acidosis), serum levels of calcium, phosphorus,
triglyceride, and cholesterol were normal. Abdominal
sonography showed hepatomegaly in one patient.
Electroencephalography (EEG) in 6 patients was
abnormal and had not special pattern. In neuroimaging
data, 12 patients had abnormal neuroimaging that in 9
patients, generalized brain atrophy and myelination delay
were found in brain imaging, CT scan showed multiple
calcification in 1 case. One patient had left hemiatrophy,
two showed dismyelination in white matter, and one had
abnormal signal changes in basal ganglia.

All of the cutaneous and hair symptoms were cured with
biotin therapy after 3 to 6 months. Seizure in all patients
was stopped (except one patient that in this patient,
seizure was decreased).

In 3 patients with vision and hearing disorders, their
symptoms decreased (Tablel).

Discussion

The results of this study demonstrated that biotin
therapy in patients with biotinidase deficiency
can reduce, prevent or improve neurological,
dermatological and other manifestations of biotinidase
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deficiency. Dermatological manifestations included
alopecia, loss of hair color, hypopigmentation, and
eczematous and erythematous perioral and perianal
papules. These findings are secondary to abnormal
fatty acid synthesis because of carboxylase deficiency.
Dermatological responded to
administration of biotin 3 to 6 months after initiation
of the treatment. The most frequent seizure types in
patients with biotinidase deficiency were tonic and

manifestations

myoclonic. Generalized tonic seizures were seen in
three patients and myoclonic seizures were seen in
three cases and all of them were resolved with biotin
therapy. It is important that seizures did not respond
to conventional therapies, but had rapid improvement
in response to biotin therapy. Cutaneous symptoms
and neurodevelopmental delay were also improved
after treatment with biotin.

These findings are similar to the results of studies by
Wolf and Grunewald et al. that reported biotin therapy in
biotinidase deficient infants with seizures (untreatable
form of seizures with antiepileptic drugs), cutaneous
manifestation, visual and auditory abnormalities,
neuroradiological findings such as encephalopathy,
and lab data such as elevated blood lactate and
pyruvate concentrations is important to reduce these
manifestations (1,10). If biotinidase deficient patients
do not treated by biotin at early stages or infancy,
irreversible neurological damage, dermatological
manifestations and other symptoms will progress (11).
Symptoms of biotinidase deficiency in this study are
similar to previous study that contained cutaneous
lesions, alopecia, neurodevelopmental delay, and
brain atrophy, but in our study, there were special
notices, such as all patients were the offspring of
consanguineous marriage. Cutaneous lesions were not
found in 6 patients and 7 patients did not have alopecia
and symptoms in their hair.

MRI in half of the patients was abnormal. Cutaneous
symptoms were cured with biotin therapy, and
neurological symptoms such as seizure, vision and
hearing impairments improved.

In conclusion, this study demonstrated that using
biotin as an early treatment in biotinidase deficiency
has a therapeutic effect in patients with this reversible
neurometabolic disorder. Our study showed that all
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patients were the offspring of consanguineous marriage.
Cutaneous lesions were not found in 37% of patients
and 43% patients did not have alopecia or any other
symptoms in their hair, so absence of these symptoms
do not reject the existence of biotinidase deficiency.

Acknowledgments

We thank Wagnester laboratory in Germany
for conducting laboratory tests for identifying
neurometabolic disorders. We thank Ms. Arezou
Kermani - Jalilvand for editing the manuscript. Also,
we are grateful to all parents of the patients for their
cooperation and permission to publish this study.

Author contributions

PK was responsible for study design and collection and
interpretation of clinical data and oversaw all stages
of revision and editing. NJ contributed in collection
of data and wrote the first draft of this manuscript.
Other coauthor was involved in data collection and
interpretation. All authors reviewed the draft of this
article and agreed to submit of the final version of the
manuscript.

Declaration of conflicting interests

None declared.

Funding

The authors received no financial support for the
research and publication of this article.

Ethical approval

Institutional ethical approval for the conduct of this
study was obtained from the Pediatric Neurology
Research Center of Shahid Beheshti University of
Medical Sciences, Tehran, Iran. All parents signed a
written consent for participation in the study.

49



Pediatric Case Series)

1an

der (An Irani

1SOr

A Reversible NeurometabolicDi

iency

dase Defici

ini

Biot

(o081

DA 2y} JO [J& JOU INq %) £ <JUIUIDAJOAUL) [RULIOUQE AJOIRIOPOUI QIRIGPOIN (%40 £>IUOUWIIA[OAUL) JRuLIOUqE AJpjitl DI ‘Aydeisojeydoousojodjo ‘D ‘Jenusjod payord

JENSIA ‘JA Xxopar uopudy doap [ (J L00UaIayunolId peay Y ‘A103sny jesipau jsed ‘[N LoSeaIoul “Oul LoseaIodp 0op Jeuriou ‘IN ‘o[eul ‘W o[ewdy  :SUONLIAIGQY

IN pagmusiq | IN IN IN paqImsiq IN IN IN paqImsiq ddA
JR:1ARLEY
UOISTgS \anban Aydone Ayd Aydoue -1ou ‘1D ur | Aefop uuon Kefop RNl vo Kefop sagueyd
[eanpqns paziferoudd ‘Ayd ureiq - Joyew )IYM Ul - - Aydony - Aydony
. urerg -ony UoNeOYIo[ed | -BUIRAIN | UOTRUIRAIA uoneuIRAN SurSewy
‘Aydone urerg | -oxme-muay Yo QI0A9S N Aysudyur-rodAy
PIIN PIIIN IN IN IN PI'IN - 9JeISPON IN IN IN IN IN IN PI'IN QJeISPOIA 5449
9qIN)SI, pagImsip 0qIN)SI, 9qIN)SI,
pagImsiq IN o1080g IN IN IN paqImsiq paqIsiq aav
IN out IN IN IN IN IN IN IN IN out IN IN IN out IN LSV
IN out IN IN IN IN IN IN IN IN out IN IN IN out IN L1V
IN IN IN IN IN IN IN IN IN IN IN IN IN IN IN aeAnIAg
IN IN IN IN IN IN IN IN IN IN IN IN IN IN IN IN Bruowrury
out IN IN “out IN IN “our ou IN “out IN ou “out IN out IN Aeloe]
OIUO[O0AUT
+ ooy, + - OIUO[0AN oo, om0 + - [ened Jue)SISY | OIUO[OOAN + + + - wiseds a[nueyuy AmzIdg
9p IN IN IN IN out IN IN out out out out out IN IN IN dLa
*09p - - - ‘out ‘our 09p - -out -out “out ‘our “our "09p “out 29p Ayoruog,
_ 10p10SIq
- - - - - - - - eruo)sAq - SNUOJI0AIA - - - - JUOUIOAOI
9p IN IN IN IN IN IN IN IN IN IN IN IN IN IN o3p Arpenstp
wsIqer; s snwide)sk| s wsIqe. UQWIAAOW A’
1qens IN SeyshN IN IN IN IN IN IN ISAN IN IN SeyshN IN 1qens IN i q
IN IN op IN IN IN IN 9p IN IN IN IN IN IN 9p IN OH
IN IN IN IN IN 9p 9p IN IN 9p IN IN IN IN IN IN wSoM
uIsnoo uIsnod | uIsnoo ursnoo ursnoo uIsnoo ursnod uIsnoo ursnoo uIsnoo ursnod ursnoo ursnoo o3eLLel Sno
: uIsnod puooas : : : : : : : uIsnod IS | UISNOO JSI] : : : : : :
IsI s s IsI] Ppuooas s IsI g pu0des s s IsI IsI IsI -oum3guesuo))
- - - - - - - - - - - - - - - - AeSowouesiQ
- eroadoy eadory | pron | eadory eroadory - eroadoy - - - eroadoyy | eroadory - - eroadory IeHq
SUOIS Tended Jended ewohto | tended | rended | rended Tended ysel 1oderp
- - ewoyhry | - i - - - . unjs
-o] Uy -O[noBIN -o[noB pasni) -O[noBJN | -o[noey | -onoelN | -onoely | Jendedomoepy
uonddJur B B B B 1an ssou ] Yorne D01 B R B uonoddJur
JUSLINOIY [exoreNIg Bupwop -SSONISY SSoUSSINSA BIXOIOUY JUOLINONY +opo ped HINd
uoIssaISoy - Keppg Kepp | uorssaiSoy Keppg - Keoq uoIssaISoy Keppg Keppg Keppq Kepq Keppq Keppg Keppg juowdofore
ssansIp 13101 ssou uonezife)
- . - - - - - - SSOUSSO)SaI - - - SSOUSSO)Sal -
K1oyendsoy INZ19§ -SSaNIsoY -1dsoy [ejeuoaN
4 d W d W W qd d 4 W W W W d d 4 x9S
4 §1 4 8 4! 01 v € S1 81 € € S 8 8t € (wuop) 93y
9I'ON ST'ON YI'ON | €T'ON (48U TI'oON 0T'ON 60N 80N L'ON 9'0N S'ON P'ON €'ON TON T'oON Xopuy/syusned

sose)) Aoudroge( aseprunolg ul Ade1oy ] unorg a10jog sonsLojoeIey)) ISLasI(] Pue sjudned | dqeL

Iran J Child Neurol. 2013 Autumn Vol 7 No 4

50



Biotinidase Deficiency: A Reversible NeurometabolicDisorder (An Iranian Pediatric Case Series)

WITHOUT CONTRAST
DHAMAD M MOFID
Fig 1. 4 month -Boy- case of biothinidase deficiency pre Fig2. Case of biothinidase deficiency-with severe brain
treatment atrophy
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