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CONGENITAL METABOLIC AND ENDOCRINE DISORDERS IN INFANTS
HOSPITALIZED IN CRITICAL CONDITION
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Abstract

Congenital metabolic and endocrine disorders, many of which are inherited, are characterized by
disturbances in biochemical pathways and, when not diagnosed early, may lead to life-threatening
metabolic decompensation. The limited implementation of neonatal screening programs may result in
delayed diagnosis of these conditions and the development of critical illness. The aim of this study was
to analyze the structure and clinical characteristics of metabolic and endocrine disorders identified in
children under one year of age admitted to the intensive care unit in critical condition.

Retrospective and prospective data of 1,256 patients under one year of age admitted to the intensive
care unit in critical condition and diagnosed with congenital anomalies during the period 2019-2022
were analyzed. Among these patients, congenital metabolic and endocrine disorders were confirmed
in 90 cases (7.2%). These disorders were most frequently detected in the age group of 29 days to 6
months (52.2%). Boys constituted 65.6% of the patients. In 80% of cases, the diagnosis was
established in the intensive care unit. Among metabolic and endocrine disorders, cystic fibrosis
(31.1%), glucose-6-phosphate dehydrogenase deficiency (25.5%), congenital hypothyroidism (14.4%),
and congenital adrenal hyperplasia (6.7%) predominated. The mortality rate was 15.6%.

Metabolic and endocrine disorders, if not diagnosed early, may lead to the development of critical
illness during infancy and are associated with a high risk of mortality. Expansion of neonatal screening
programs and improvement of early laboratory diagnostic capabilities may play a crucial role in
reducing hospitalizations due to metabolic decompensation and lowering mortality risk.
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INTRODUCTION

According to the classification of the World and functional defects. Congenital

Health Organization, congenital anomalies metabolic and endocrine diseases, many of

are divided into two main groups: structural which are inherited, represent a group of
functional anomalies and are considered
one of the major causes of life-threatening
clinical conditions in early childhood.

Yazigma ugln slage: According to various epidemiological
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50.9 per 100,000 live births (approximately
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one case per 2,000 newborns) [1].
Epidemiological data indicate that the
prevalence of inherited metabolic disorders,
a subset of congenital metabolic diseases,
varies by type: amino acid disorders occur
in approximately 1 in 8,257 newborns,
organic acidemias in 1 in 18,165, and fatty
acid oxidation defects in about 1 in 7,569
newborns [2]. The implementation of early
neonatal screening programs plays a
crucial role in the timely detection of these
diseases.

Inherited metabolic disorders, a subset of
congenital metabolic conditions, are
characterized by defects in multiple
biochemical pathways and comprise a
broad and heterogeneous nosological
spectrum. These conditions include
disorders of amino acid metabolism
(phenylketonuria, maple syrup urine
disease, tyrosinemia, and homocystinuria),
carbohydrate metabolism disorders
(glycogen storage diseases, galactosemia,
fructose intolerance, and fructose-1,6-
bisphosphatase deficiency), congenital
disorders of protein  glycosylation,
lysosomal storage diseases,
mucopolysaccharidoses,
oligosaccharidosis, sphingolipidoses,
mitochondrial  diseases, peroxisomal
enzyme deficiencies, and carnitine
transport defects [3]. These pathologies
may affect multiple organs and systems
and can lead to severe metabolic
decompensation at an early stage of life.

In  Azerbaijan, the lack of full
implementation of expanded neonatal
screening  programs  for  metabolic

disorders—patrticularly the absence of
systematic mass screening using the heel-
prick blood test—often leads to delayed
diagnosis of these conditions. As a result, a
significant proportion of patients are
admitted to intensive care units later in life
in critical condition due to metabolic
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decompensation.  Systematic  national
statistical data on this issue remain limited.
However, a report presented by UNICEF
indicates noticeable fluctuations in the
indicators of endocrine system diseases,
metabolic  disorders, and nutritional
disorders among children aged 0-13 years
during the period of 2017-2022,
highlighting the growing relevance of
metabolic health problems [4]. These
findings emphasize the importance of
studying the causes of hospitalizations
associated with metabolic decompensation
and the need for early diagnosis.

The aim of this study was to analyze
metabolic disorders detected in children
under one year of age admitted to the
intensive care unit in critical condition,
based on retrospective and prospective
data during the period 2019-2022.

MATERIAL AND METHODS
Retrospective and prospective data of
1,256 patients under one year of age
admitted to the intensive care unit in critical
condition and diagnosed with congenital
anomalies between 2019 and 2022 were
analyzed. Among the studied cohort,
congenital metabolic and endocrine
disorders were confirmed in 90 patients
(7.2%), and the present study was based
on the analysis of these cases.

RESULTS

Congenital metabolic and endocrine
disorders were confirmed in 90 patients
(7.2%).

The distribution of these disorders

according to age at diagnosis showed that
30 cases (33.3%) were identified within the
first 28 days of life, 47 cases (52.2%)
between 29 days and 6 months, and 13
cases (14.4%) between 6 and 12 months of
age (Px* < 0.001). The mean age at
admission to the intensive care unit was 48
days (range: 18-116 days).
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According to gestational age, 21 patients
(23.3%) were born prematurely, while 69
patients (76.7%) were born at term. In
terms of sex distribution, males
predominated, accounting for 59 cases
(65.6%), while females constituted 31
cases (34.4%) (Px? = 0.426).

Analysis of the causes of admission to the
intensive care unit showed that 54 patients
(60%) were hospitalized for reasons
unrelated to the underlying metabolic and
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endocrine disorders, 32 patients (35.6%)

were admitted due to complications
associated with these conditions, and 4
patients (4.4%) were hospitalized with
suspected congenital anomalies.
Regarding the location of diagnosis, these
disorders were identified in 18 patients
(20%) in maternity hospitals, whereas in 72
patients (80%) the diagnosis was
established in the intensive care unit.

Table 1. Structure of metabolic and endocrine disorders identified in the study (n = 90).

Metabolic disorder N %
Cystic fibrosis 28 31.1
Glucose-6-phosphate dehydrogenase deficiency 23 25.5
Congenital hypothyroidism 13 14.4
Congenital adrenal hyperplasia 6 6.7
Other metabolic disorders 20 22.3

Analysis of the nosological structure of
functional anomalies demonstrated that
cystic fibrosis was identified in 28 patients
(31.1%), glucose-6-phosphate
dehydrogenase deficiency in 23 patients
(25.5%), congenital hypothyroidism in 13
patients (14.4%), congenital adrenal
hyperplasia in 6 patients (6.7%), and other
metabolic disorders in the remaining cases.
Compared with the practically healthy
control group, these indicators were
statistically significantly higher (Pu < 0.001)
(Table 1). In some cases, extended
metabolic investigations could not be
performed due to the severity of the clinical
condition or technical limitations. In
addition, rare pathologies were combined
under the category of “other metabolic
disorders” in order to ensure statistical
reliability.

According to the structural characteristics of
the anomalies, isolated metabolic and
endocrine disorders were observed in 68
patients, whereas a combination of
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structural anomalies and metabolic and
endocrine disorders was identified in 22
patients. Among the associated structural
anomalies, congenital heart defects were
detected in 12 patients (13.3%), digestive
system anomalies in 8 patients (8.9%),
nervous system anomalies in 3 patients
(3.3%), and syndromic conditions, including
Down syndrome, in 3 patients (3.3%).

The mean duration of stay in the intensive
care unit was 8 days (p = 0.303). Among
patients with metabolic and endocrine
disorders, mortality was observed in 14
cases (15.6%) (Px? = 0.594).

Most cases were of metabolic origin and
were associated with clinical manifestations
such as neurological impairment, metabolic
decompensation, and signs of multiple
organ dysfunction at the time of admission.

DISCUSSION

Congenital metabolic and endocrine
disorders, many of which are inherited,
when not diagnosed at an early stage, are
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often accompanied by life-threatening
episodes of metabolic decompensation and
represent a  significant cause  of
hospitalization in critical condition. Neonatal
screening programs play a crucial role in
the early detection of these disorders. Heel-
prick blood screening in newborns is
considered the primary method for initial
diagnosis; however, the composition of
screening panels varies between countries.
In suspected cases, diagnostic confirmation

may require a range of laboratory
investigations, including blood glucose,
serum ammonia, acid—base balance,

electrolytes, lactate, liver function tests,
serum amino acids, tandem mass
spectrometry, carnitine levels, acylcarnitine
profile, and urinary organic acids.

Patients with metabolic disorders have
been reported to have an increased risk of
mortality, particularly during the neonatal
period, when metabolic decompensation
and multiple organ dysfunction are most
likely to occur. However, only a proportion
of deaths are directly attributable to the
underlying metabolic disorder.

According to national data, congenital
anomalies account for a substantial
proportion of intensive care admissions,
among which metabolic diseases represent
approximately 7.2% of cases.

The results of the present study
demonstrated that congenital metabolic
and endocrine disorders were identified in
7.2% of children under one year of age
admitted to the intensive care unit in critical
condition. The fact that more than half of the
cases were detected within the first six
months of life indicates that these disorders
frequently manifest with early clinical
decompensation. The observation that a
considerable proportion of patients were
initially hospitalized for reasons unrelated to
congenital anomalies but were
subsequently diagnosed with metabolic
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disorders highlights the non-specific clinical
presentation and associated diagnostic
challenges.

In the present study, 80% of diagnoses
were established in the intensive care unit,
reflecting limited availability of early
screening and primary  diagnostic
capabilities. This finding suggests that
critical conditions often develop as a
consequence of delayed detection and
underscores the importance of expanding
neonatal screening programs.

Among metabolic and endocrine disorders,
cystic fibrosis, glucose-6-phosphate
dehydrogenase deficiency, congenital
hypothyroidism, and congenital adrenal
hyperplasia were the most prevalent
conditions. In some cases, etiological
clarification remained incomplete due to
limited  diagnostic  resources. The
association of these conditions with
neurological impairment, metabolic
acidosis, hypoglycemia, and multiple organ
dysfunction requiring intensive care is
consistent with previously reported findings.
The mortality rate of 15.6% observed in the
present study confirms that metabolic and
endocrine disorders are associated with a
high risk of adverse outcomes. Compared
with previously reported data, these
findings further emphasize the importance
of intensive care management in this
patient population.

CONCLUSION

The present study demonstrated that
congenital metabolic and endocrine
disorders constitute a significant proportion
of cases among children under one year of
age admitted to the intensive care unit in
critical condition. The predominance of
early clinical manifestations highlights the
critical importance of timely diagnosis. The
fact that the majority of diagnoses were
established in the intensive care unit
indicates the insufficient implementation of
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neonatal screening programs and early
diagnostic strategies. The non-specific
clinical presentation contributes to delayed
recognition and the development of critical
conditions.

Expansion of neonatal screening programs,
improvement of early diagnostic
capabilities, and implementation of a
multidisciplinary approach are essential for
reducing morbidity and mortality in this
patient population.
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KRITIK VOZIYYSTD® HOSPITALIZASIYA OLUNAN KORPOSLORD3 ANADANGOLM®

METABOLIK V@ ENDOKRIN POZGUNLUQLAR
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Xulase

Anadangelma metabolik ve endokrin pozgunluglarin eksariyyati irsi xarakter dagiyir, biokimyavi
metabolik yollarin pozgunlugu ile xarakterize olunur ve erken diagnostika olunmadiqda hayati tehlike
yaradan metabolik dekompensasiya ile naticalena biler. Neonatal skrining programlarinin mahdud
tatbigi bu patologiyalarin gec diagnostikasina va kritik veziyyatlerin inkisafina sebab ola bilar.
Tadqigatin magsadi kritik vaziyystda reanimasiya sdbasina gabul edilen 1 yasadek usaglarda agkar
olunan metabolik ve endokrin pozgunluglarin strukturunu va Klinik xtsusiyyatlerini tahlil etmak
olmusdur.

2019-2022-ci iller arzinde kritik veziyyetde reanimasiya sdbasine gebul edilmis ve anadangalma
anomaliya diagnozu qoyulmus 1 yasadek 1256 xastanin retrospektiv ve prospektiv malumatlari tahlil
edilmisdir. Bu xestalerin 90-da (7,2%) anadangslma metabolik ve endokrin pozgunluglar
tasdiglenmisdir. Bu pozgunluglar an ¢ox 29 gin—-6 ay yas intervalinda agkarlanmisdir (52,2%).
Xastalorin 65,6%-ni oglanlar taskil etmisdir. Hallarin 80%-da diagnoz reanimasiya sobasinda
goyulmusdur. Metabolik va endokrin pozgunluglar arasinda kistik fibroz (31,1%), glikoza-6-
fosfatdehidrogenaza gatismazhgi (25,5%), anadangalma hipotireoz (14,4%) ve anadangslma adrenal
hiperplaziya (6,7%) Ustunlik toskil etmisdir. Letalliq gostaricisi 15,6% olmusdur.

Metabolik ve endokrin pozgunluglar erken diagnostika olunmadiqda sidemar dovrdae kritik vaziyyatlarin
inkisafina ve yuksak 6lim riskina sabab ola bilar. Neonatal skrining programlarinin genisloendiriimasi
vo erkan laborator diagnostika imkanlarinin artirimasi metabolik dekompensasiya ile slagadar
hospitalizasiya ve 6lum riskinin azaldilmasinda mihdm rol oynaya bilar.

Acar sozler: anadangalma metabolik ve endokrin xastelikler; neonatal skrining; kritik veziyyat.

BPOXXOEHHbIE METABOJIMYECKUE N QHOAOKPUHHBLIE HAPYLLUEHUSA Y OETEWN,
roCrnMTANUM3NPOBAHHbLIX B KPUTUHECKOM COCTOAHUN
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Peslome

BpoxaeHHble MeTabonuyeckme W 3HAOKPUHHbIE HApPYLIEHWUsl, MHOrME U3 KOTOPbIX WUMEHT
HacneaCTBEHHYI NPUPOAY, XapakTepusylTCs HapyleHUsMU OUOXMMUYECKUX NyTel U npwu
OTCYTCTBMM paHHEW [OMarHOCTUKM MOryT TMPUBOAUTL K >KU3HEeyrpoxawowen metabonmyeckon
aekomneHcaumn. OrpaHM4eHHOe BHeApPEHME MporpamMm HEeOHaTarlbHOrO  CKPUHMHIA  MOXET
cnocobcTBOBaThL MO3OHEN OUArHOCTUKE OAHHbIX COCTOSIHUA M PasBUTUIO KPUTUYECKUX COCTOSIHUN.
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Llenbto HacTosiwero uccrneaoBaHUs SBUMCA aHamnu3 CTPYKTYPbl U KIMHUYECKUX XapaKTePUCTUK
MeTabonnyecknx U 3HOAOKPUHHbBIX HapyLUeHWN, BbISBMEHHbIX Y AeTen B BO3pacTe A0 OA4HOro roaa,
rocnuTanmM3MpoBaHHbIX B OTAENEHNE NHTEHCUBHOW Tepanuu B KPUTUHECKOM COCTOSHUMN.
lMpoBeneH peTpOCNeKTUBHLIA U MPOCMNEKTUBHLIN aHanuM3 AaHHbix 1256 nauMeHTOB B BO3pacTe [0
OHOro roga, rocnUTannsaMpoBaHHbIX B OTAENEHNEe UHTEHCUBHOWN Tepanun B KPUTUYECKOM COCTOSIHUM
C OMarHo30M BpOXAeHHoW aHomanuu B nepuog 2019-2022 rr. Y 90 naumeHTtoB (7,2%) 6binn
NOATBEPXAEHbl BPOXAEHHbIE MeTabonuMyeckne u 3SHOOKPUHHbIE HapyweHus. Hambonee wvacto
AaHHble HapyLLeHWs BbISBNSANUCHL B BO3pacTHOM rpynne oT 29 aHen ao 6 mecsaues (52,2%). Manb4mkn
coctaBunu 65,6% naumeHtoB. B 80% cnyyaesB gnarHo3 Obinl yCTaHOBIEH B OTAENEHUN NHTEHCUBHOM
Tepanun. Cpean metabonnyecknx n SHAOKPUHHBLIX HapyLweHun npeobnaganu mykosucumaos (31,1%),
aecvumt  rnoko3o-6-cocataerngporeHasbl  (25,5%), BpoxXOeHHbIM runotupeo3  (14,4%) n
BpOXAEHHas runepnnasns HagnoveyHukos (6,7%). MNMokasaTtensb netanbHocT coctaBmn 15,6%.
MeTabonuyeckne n aHAOKPUHHbIE HAPYLLUEHMS NPY OTCYTCTBUN PaHHEN ANAarHOCTMKN MOTYT NPUBOANTb
K pasBUTUIO KPUTMYECKMX COCTOSIHUA B FPyAHOM BO3pacTe M acCouUMpOBaHbl C BbICOKUM PUCKOM
netanbHOro ucxoga. PacwwupeHne nporpamMm HeoHaTanbHOr0 CKPUHWHIA M COBEPLUEHCTBOBAHUE
BO3MOXHOCTEN paHHen nabopaTopHOW AMAarHOCTUKM MOTYT CbIrpaTb KMAYEBYH POfib B CHWKEHUU
YyacToTbl rocnuTanusaumi, O0OYyCNOBMEHHbIX MeTabonMyecKkon AeKoMNeHcaunen, N yMeHbLUEHUU
YPOBHSI NIeTanbHOCTW.
KnrouyeBble cnoBa: BpOXAeHHble MeTabonuyeckme M 3HAOKPUHHbIE 3aboneBaHns; HeoHaTarbHbIN
CKPVHUHT; KPUTUYECKOE COCTOSIHME.
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