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INTRODUCTION

Ece Oge Enver?

ABSTRACT

Obijective: Biotinidase deficiency (BD) is a rare autosomal recessive metabolic disorder
leading to neurological, dermatological, and, potentially, respiratory complications. While
neurological and cutaneous manifestations of BD are well-documented, respiratory involve-
ment remains less explored.This study aimed to evaluate respiratory function in patients
diagnosed with BD, specifically assessing the presence of chronic respiratory symptoms and
their potential relationship with BD.

Methods: We conducted a retrospective study of |3 patients with confirmed BD who pre-
sented with respiratory complaints at our pediatric pulmonology clinic. Clinical evaluations,
pulmonary function tests (PFTs), and bronchodilator responsiveness were assessed. Statisti-
cal analyses were performed using SPSS 25.0.

Results: The median age of patients was 9 years (IQR: 9-13), with 61.5% being female. A
total of 77% had parental consanguinity. Three patients (23.1%) exhibited obstructive pat-
terns on PFTs, all of whom demonstrated significant bronchodilator responsiveness. These
patients were treated with long-acting beta-agonists and inhaled corticosteroids, resulting
in resolution of symptoms within three weeks. No significant correlation was observed be-
tween biotinidase enzyme activity and respiratory parameters.

Conclusion: The prevalence of reversible airway obstruction in BD patients closely aligns
with the general population prevalence of asthma, suggesting that these findings may be co-
incidental rather than causally related to BD. Standard asthma therapy effectively alleviated
symptoms, further supporting this interpretation. Future research with larger cohorts and
long-term follow-up is warranted to clarify the respiratory implications of BD.

in 60,000 newborns, with variations across different pop-
ulations.[! However, the true prevalence of respiratory

Biotinidase deficiency (BD) is a rare autosomal recessive
metabolic disorder characterized by the inability to recy-
cle biotin, an essential vitamin B complex.I'l This condi-
tion, if left untreated, can lead to a wide range of clinical
manifestations, including neurological, dermatological, and
respiratory symptoms.? While neurological and cutane-
ous symptoms are well-documented, respiratory compli-
cations in BD patients are less frequently discussed in the
literature, despite their potential severity and impact on
patient outcomes.??]

Respiratory problems associated with BD can manifest in
various forms, including hyperventilation, laryngeal stridor,
and apnea.! These symptoms can be particularly challeng-
ing to diagnose and manage, as they may be mistaken for
other respiratory conditions or overlooked in the pres-
ence of more prominent neurological or dermatological
manifestations.]

The incidence of BD is estimated to be approximately |

complications within this patient group remains unclear,
highlighting the need for further investigation and charac-
terization of these symptoms.

Early diagnosis and treatment with biotin supplementation
can prevent or reverse many of the clinical manifestations
of BD, including respiratory symptoms.l! However, the ef-
fectiveness of biotin treatment specifically for respiratory
complications and the long-term respiratory outcomes in
BD patients have not been extensively studied.

In general practice, cough stands out as the most com-
mon non-specific indicator of respiratory tract disorders.
It presents in various forms and can be attributed to a
wide array of causes. A chronic persistent cough is charac-
terized as an annoying, non-productive cough that typically
lasts for more than four weeks.”! It is associated with nor-
mal chest x-ray findings and spirometry results, and lacks
an evident or documented cause.[”!
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The aim of this study is to evaluate patients presenting
with chronic respiratory symptoms, specifically chronic
cough and dyspnea, who have been diagnosed with BD at
our center. Furthermore, we aim to determine whether
these symptoms are direct manifestations of the disease
or arise from independent comorbid conditions. Through
this investigation, our research seeks to enhance the un-
derstanding of respiratory involvement in BD and contrib-
ute to the optimization of clinical management strategies
for affected individuals.

MATERIALS AND METHODS

This retrospective study was conducted at our pediatric
pulmonology department, evaluating patients diagnosed
with BD who presented with respiratory complaints. The
study protocol was approved by the institutional ethics
committee (Protocol no:2025/010.99/12/3).

Patient Selection and Data Collection

We included all patients with confirmed BD who were
referred to our pediatric pulmonology outpatient clinic
with respiratory symptoms between February 2024 and
January 2025. The diagnosis of BD was based on enzy-
matic testing showing biotinidase activity <30% of mean
normal serum biotinidase activity.”! Patients’ medical re-
cords were reviewed to collect demographic data, clinical
presentation, and laboratory findings.

Clinical Evaluation

All patients underwent a comprehensive physical exam-
ination focusing on respiratory signs and symptoms. The
examination included assessment of respiratory rate, pres-
ence of dyspnea, wheezing, and other relevant findings.
Oxygen saturation was measured using pulse oximetry
(Masimo Radical-7, Masimo Corp., Irvine, CA, USA) with
the patient at rest and breathing room air.[®!

Pulmonary Function Testing

Pulmonary function tests (PFTs) were performed on all
patients who were able to cooperate (typically those over
5 years of age). We used a spirometer (MasterScreen PFT
System, CareFusion, Hoechberg, Germany) to measure
forced vital capacity (FVC), forced expiratory volume in
one second (FEVI), and the FEVI/FVC ratio.”! The best
of three technically acceptable maneuvers was recorded,
in accordance with American Thoracic Society/European
Respiratory Society (ATS/ERS) guidelines.!'

To assess bronchodilator responsiveness, we administered
400 pg of salbutamol via a metered-dose inhaler with a
spacer device. Spirometry was repeated |5 minutes after
bronchodilator administration. A positive bronchodilator
response was defined as an increase in FEV| of 212% and
2200 mL from baseline.['"]

Statistical Analysis

Statistical analysis was performed using SPSS version 25.0

(IBM Corp., Armonk, NY, USA). Descriptive statistics
were presented as means * standard deviations for con-
tinuous variables and percentages for categorical variables.
Paired t-tests were used to compare pre- and post-bron-
chodilator PFT results. A p-value <0.05 was considered
statistically significant.

RESULTS

A total of |3 patients with confirmed BD were enrolled
in the study. The median age (25th-75th percentile) was 9
years (9-13 years) with 8 (61.5%) individuals being female.
Two parent was diagnosed with BD, whereas three siblings
had BD. Approximately 77% of patients exhibited parental
consanguinity (Table I).

The Newborn Screening Program (NBS) identified 84.7%
of the total cases, while family screening accounted for
15.3%. None of these | | patients diagnosed with NBS had
active symptoms at the time of diagnosis. The remaining
2 patients had skin findings such as hair loss. Median bio-
tinidase enzyme activity was 1,43 U/L (25-75p), 1,12-2,24)
and median blood venous gas lactate 1,55 mmol/It (25-75p,
1,42-2,17) (Table I). There was no correlation between
the enzyme activity and blood venous gas lactate level.

The patients’ mean+std FVC was 83.3+12, FEVI was
88.7+12.4 and FEVI/FVC was 105.849.4. Upon evaluation
of their respiratory function, we found that three out of
the |13 patients (23.1%) exhibited obstructive patterns on
pulmonary function tests and two of these patients (66.6%)
were male. These patients underwent further assessment
to determine the reversibility of their airway obstruction.
Reversibility testing was performed using salbutamol. All
three patients with obstructive patterns demonstrated a
positive response to the bronchodilator challenge (>%12).

Long-acting beta-agonist and inhaled steroid therapy was
started in three children, and after one week of starting
treatment, there was a decrease in the frequency of night-
time cough. The cough completely disappeared within
week three of therapy. Children who responded to treat-
ment had higher eosinophil counts in their blood com-

Table I. Demographic data of the study group (n:13)
Age (years), median (25-75p) 9 (9-13)
Male, n (%) 5 (38.5)
Height (cm), (meanzstd) 141.4+11.9
Weight (kg), (meanzxstd) 34.3+9.8
Boddy Mass Index (BMI), (meanzstd) 16.8+2.6
Parental consanguinity, n (%) 10 (76.9)
Biotinidase enzyme activity, (U/L), 1.43 (1.12-2.24)
median (25-75p)

Blood venous gas lactate (mmol/lt), 1.55 (1.42-2.17)
median (25-75p)

Blood eosinophil count, n 210 (125-315)

U/L: Units per litre
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pared with children who were not given treatment, but
this difference was not statistically significant (p>0.05).

DISCUSSION

Our findings reveal some insights into the respiratory
manifestations of this rare metabolic disorder. In cohort
of 13 BD patients, lung function tests were consistent
with asthma in three patients (23.1%). This prevalence is
noteworthy as it closely aligns with the general population
prevalence of asthma, which ranges from 1% to 18% in
different countries.l'>'] Our results are more likely to be
related to concurrent asthma rather than a direct conse-
quence of BD. The slight variation in our findings may be
attributed to differences in study populations, small sam-
ple size, and regional factors.

The similarity between our observed rate of reversible
airway disease and the general prevalence of childhood
asthma suggests that these findings are likely coincidental
rather than causally related to BD. This interpretation is
further supported by the fact that the respiratory abnor-
malities responded to standard asthma treatments, includ-
ing bronchodilators and inhaled corticosteroids, which
are not specific therapies for BD-related complications.
[l Furthermore, the observation that the patients’ blood
lactate levels are within normal parameters and they do
not exhibit symptoms of BD indicates that the drug con-
centrations are adequate and diminishes the likelihood of
complications.

It is important to note that while our study found no di-
rect link between BD and reversible airway disease, previ-
ous research has reported various respiratory manifesta-
tions in BD patients, including hyperventilation, laryngeal
stridor, and apnea.l'>'®l However, these symptoms are gen-
erally attributed to neurological involvement rather than
primary respiratory pathology.['”!

The age distribution and risk factors associated with asth-
ma in the general pediatric population align with our ob-
servations in BD patients. For instance, the higher preva-
lence of asthma in boys compared to girls before puberty
is a well-established pattern in childhood asthma epide-
miology, and this trend was also evident in our cohort.['8]

Previous studies have reported that eosinophilic airway in-
flammation may play a role in the mechanism of nonspecif-
ic chronic cough.”'1 Although our study did not specifical-
ly assess atopy, eosinophilia, or other known asthma risk
factors, eosinophil counts were higher in BD patients with
concomitant asthma in our cohort, which we believe may
explain the observed respiratory patterns without directly
implicating BD as a cause. Future research could benefit
from a more detailed evaluation of asthma risk factors in
BD patients to further elucidate this relationship.

It is worth noting that chronic respiratory diseases, includ-
ing asthma, can coexist with various genetic and metabolic
disorders without being directly caused by them.?*22 The
complex interplay between genetic predisposition and en-

vironmental factors in asthma development applies to chil-
dren with BD as it does to the general population.

One limitation of our study is the relatively small sample
size, which is not unexpected given the rarity of BD. Larg-
er, multi-center studies would be beneficial to further elu-
cidate any potential respiratory implications of BD. Addi-
tionally, long-term follow-up of BD patients could provide
valuable insights into the natural history of respiratory
function in this population. The slight variation in our find-
ings may be attributed to differences in study populations,
small sample size, and regional factors.

In conclusion, our study found that the prevalence of
reversible airway disease in BD patients closely mirrors
the general population prevalence of asthma. The posi-
tive response to bronchodilator therapy and standard
asthma treatment in affected individuals further supports
the interpretation that these findings are likely coinciden-
tal rather than causally related to BD. While respiratory
evaluation remains an important aspect of comprehensive
care for BD patients, our results suggest that reversible
airway disease should not be considered a primary man-
ifestation of BD. Future research should focus on larger
cohorts and long-term outcomes to further clarify the re-
spiratory health of individuals with BD.
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Biyotinidaz Eksikligi Tanisi Olan Hastalarda Solunum Sistemi Degerlendirmesi

Amag: Biyotinidaz eksikligi (BE), nadir goriilen otozomal resesif bir metabolik hastalik olup nérolojik, dermatolojik ve nadiren respiratuvar
komplikasyonlara yol agabilmektedir. BE'nin nérolojik ve kutanéz belirtileri iyi tanimlanmis olmasina ragmen, solunum sistemi tizerindeki
etkileri yeterince aragtiriimamistir. Bu galismada, kronik solunumsal semptomlari olan BE tanisi almig hastalarda respiratuvar degerlendirme
yapilmasi ve bu semptomlarin BE ile olasi iligkisi degerlendirildi.

Gereg ve Yontem: Cocuk gogis hastaliklari poliklinigimize solunum sikayetleri ile bagvuran ve BE tanili 13 hasta retrospektif olarak ince-
lendi. Hastalar klinik degerlendirme, solunum fonksiyon testleri (SFT) ve bronkodilatér yanit agisindan degerlendirildi. istatistiksel analizler
SPSS 25.0 kullanilarak gergeklestirildi.

Bulgular: Hastalarin medyan yagi 9 yil (IQR: 9-13) olup, %61.5%i kizdi. %77’sinde ebeveynler arasi akrabalik ykiisii mevcuttu. Ug hastada
(%23.1) obstriiktif solunum fonksiyon paternleri saptandi ve timi bronkodilatorlere anlamli yanit gosterdi. Bu hastalara uzun etkili beta-
agonist ve inhale kortikosteroid tedavisi baslandi; tedavinin ardindan (¢ hafta icinde semptomlarda tamamen diizelme saglandi. Biyotinidaz
enzim aktivitesi ile solunum parametreleri arasinda anlamli bir korelasyon bulunmadi.

Sonug: BE hastalarinda saptanan reversibl hava yolu obstriiksiyonu, genel popiilasyondaki astim prevalansi ile benzer oranlardadir. Bu duru-
mun BE’ye 6zgii bir solunumsal belirti olmaktan gok, rastlantisal bir birliktelik oldugu diisiiniilmektedir. Standart astim tedavisi ile semptom-
larin diizelmesi de bu yorumu desteklemektedir. BE'nin solunum sistemi tizerindeki uzun vadeli etkilerini netlestirmek igin daha biiyiik hasta
gruplarinda ve uzun siireli takip galismalari gerekmektedir.

Anahtar Sozciikler: Astim; biyotinidaz eksikligi; solunum fonksiyonu; solunum fonksiyon testleri.




