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ABSTRACT. Introduction. The total number of patients with type 1 diabetes (T1D) under the age of 18 in the
Russian Federation as of December 31, 2023, was 61,318 (208 per 100,000 child population), with an incidence
of 8,009 (28 per 100,000 child population). In most countries, including Russia, the incidence of type 1 diabetes
in childhood is increasing. Given the epidemiological indicators and social significance of this disease, as well
as the importance of timely diagnosis of diabetes in children, an analysis was conducted of the difficulties at the
prehospital stage in diagnosing type 1 diabetes onset. The aim of the study — to analyze complex cases in the
diagnosis and management of children with new-onset type 1 diabetes at the prehospital stage of emergency and
urgent medical care. Materials and methods. We analyzed 121 medical records of children with clinical and/or
laboratory-confirmed type 1 diabetes onset who were emergently hospitalized via emergency and urgent medical
care at the Clinic of St. Petershurg State Pediatric Medical University in 2022-2023. Blood glucose levels at the
time of admission and clinical manifestations of the disease were assessed. Results. The highest blood glucose
levels were found in children aged 1-3 years (27.9+2.6 mmol/L); however, glycemia levels did not correlate with
the presence of “major symptoms” of type 1 diabetes, which is attributed to the polymorphic clinical presentation.
It was revealed that the mean age of type 1 diabetes onset in children with a history of perinatal hypoxia was
earlier (6.98+0.47 years), compared to those without such history (8.98+0.5 years). Conclusions. Type 1 diabetes
in children often presents under the “masks” of acute respiratory viral infections, intestinal or genitourinary
infections, leading to delayed diagnosis and the development of ketoacidosis. Adolescents have the longest period
from first symptoms to laboratory confirmation of type 1 diabetes. Systematic training of outpatient physicians
on the clinical and diagnostic criteria of type 1 diabetes needs to be improved.
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Opu T’MHaAbHaA CcTaTbA
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CaxapHbin pMabert 1-ro Tuna y aoeteu
Ha pAorocnUTaAnbHOM 3Tane. CAOXKHOCTU AUArHOCTUKHU
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PE3IOME. Beegenne. 06Lias YNCIIEHHOCTb MaLMEHTOB C CaxapHbIiM fuabeToM 1-ro Tuna B Bo3pacTe fo 18 net
B Poccuiickoii ®egepaunu Ha 31.12.2023 roga cocTaBnsna 61 318 yenosek (208 Ha 100 Tbic. AETCKOro Hacene-
Hus), 3a6oneBaemocTb — 8009 (28 Ha 100 Tbic. AeTCKOro HaceneHus). B 6onblMHCTBE CTPaH, BKtovas Poccuto,
perucTpupyeTcs HapacTaHue 3a601eBaeMOCTH CaxapHbIM A1abeToM 1-ro TUNa B AeTCKOM Bo3pacTe. YUnTbiBas
3NNAEMNONOTrMYecKme NoKasaTesim U CoLMaNbHYH 3HAYMMOCTb JaHHOr0 3a60/1eBaHuUA, a Tak)Ke BaXXHOCTb CBOe-
BPEMEHHOW [MarHOCTMKN CaxapHOro AvabeTay AeTeil, NPOBeAEH aHann3 CNOXHOCTEN JOroCnuTanbHOro aTana B
AMarHocTuKe aebrota caxapHoro aguabeta 1-ro tuna. Ljesb uccnegoBaHns — NnpoBeCTH aHANN3 CNIOXHbIX CllyYyaeB
JMarHOCTUKN U TaKTUKM BeleHUs feTeil ¢ AebioTOM caxapHoro aguabeta Ha AOrocnuTaNbHOM dTane OKasaHus
CKOPOIi 1 HEOTIOXXHON MeLULUHCKOI nomoLn. MaTepuanbi u meTogbl. lpoaHanusnpoBaHa 121 MeguLMHCKas
KapTa geteit 3a 2022-2023 rr. ¢ KAMHUYECKUM U/UAK NabopaTopHbIM [e60TOM caxapHoro aguabeta 1-ro Tuna,
roCNMTanM3npoBaHHbIX B 3KCTPEHHOM MOPSAAKE MO CKOPO U HEOTNOXHOW MeAULMHCKOW| nomowm B KnnHuky
CaHkT-[eTep6yprckoro rocyfapCcTBEHHOIO NeLMaTpMYeckoro MeauLMHCKOro yHuBepcuTeTa. lMpoBeaeH aHanus
nokasaTeneii FMMKeMUK Ha 3Tane NocTynaeHns pebeHKa ¢ Ae6rTOM caxapHoro guabeTa 1-ro Tuna B CTalLuoHap,
paccMOTPEHbI KNIMHMYECKME NPOSABEHNA 3a601eBaHus. Pe3ynbTaTbl. Camblil BbICOKMIA YPOBEHb FHOKO3bl KPOBH
BbisIBNEH y aeTent 1-3 net (27,9+2,6 MMonb/N), Npn 3TOM YPOBEHb FINKEMUM HE COOTHOCUTCS C HaNNYNEM «60Sb-
KX CUMNTOMOB» CaxapHOro Anaberta 1-ro TMna, YTo CBSA3aHO C NONMMOPHUIMOM KIMHUYECKUX NPOSBEHWIA.
BbisiBNeHO, UTO cpeAHmMit BO3pacT AebtoTa caxapHoro guabeta 1-ro Tunay AeTeit ¢ OTATOLWEHHbIM aHAMHE30M
Mo NepuHaTanbHOI r’MNOKCUM HacTynan B 601ee paHHMe CPOKK 1 cocTaBun 6,98+0,47 roga, BospacT gebtota y
JeTeli C HEOTATOLWEHHbIM aHaMHe30M cocTaBun 8,98+0,5 roaa. BeiBogbl. CaxapHblit fuabeT 1-ro Tunay aeten
yacTo fe6rTupyeT noa «mackamm» OPBU, KuweyHoi uam MoyenonoBoi MHOEKLUM, YTO MPUBOAUT K NO3AHEI
AMarHoCTUKe M PasBUTMIO KeToalnAao3a. Y nogpoCTKOB CaMblii AIMTENbHbIN Nepnog OT NepBbiX CUMNTOMOB A0
nabopaTOpPHOro NOATBEPXAEHUS caxapHOro fuabeTa 1-ro Tuna. Heo6Xo4MMO yNyylwmnTh CUCTEMATUYECKOE 06YYe-
HWe Bpayeil ambynaTopHOro 3BeHa KNMHUYECKUM N ANArHOCTMYECKUM KPUTEPUAM caxapHoro guabeta 1-ro tuna.

KJIOYEBDBIE CNNOBA: caxapHbiii fuabert, feTu, JOrocnuTanbHblf 3Tam, TaKTUKO-ANArHOCTUYECKME MEPONPUATHSA

UcTouHUK PpUHaHCUpOBaHUA. ABTOPbLI 3aABASAIOT 06 OTCYTCTBMUW BHELLHET0 GUHAHCUPOBAHUA NPU NPOBEAEHUU UCCAEAOBAHUA.
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INTRODUCTION

Type 1 diabetes mellitus (T1DM) is a disease
resulting from autoimmune destruction of insu-
lin-producing B-cells of the pancreas, leading to
the development of absolute insulin deficiency.

According to the International Diabetes Fede-
ration (IDF) data for 2021, the total number of
children and adolescents (under 19 years of age)
with type 1 diabetes worldwide exceeds 1.2 million
people. The total number of patients with T1DM
under the age of 18 in the Russian Federation as of
December 31, 2023, was 61,318 (208 per 100,000
pediatric population) [1].

Type 1 diabetes mellitus is a multifactorial
disease; however, the specific mechanisms of
interaction between genetic predisposition, envi-
ronmental factors, and the state of the immune
system underlying T1DM remain unclear. Environ-
mental triggers (infectious, dietary, or chemical)
that initiate B-cell destruction are still unknown.

Typical complaints of type 1 diabetes mellitus
(T1DM) at disease onset include thirst, frequent
urination with nocturnal and daytime urinary inconti-
nence in young children, weight loss or unexplained
failure to gain weight (in infants), weakness, fatigue,
and recurrent skin infections, as well as inflamma-
tory diseases of the external genital organs.

With the development of ketoacidosis, the above
complaints are accompanied by dry skin and mu-
cous membranes, the smell of acetone in the ex-
haled air, vomiting, impaired consciousness up to
coma, and regular deep breathing with a loud inspi-
ration and forceful expiration (Kussmaul breathing)
[2, 3]. It should be noted that from the appearance
of autoantibodies to the onset of clinical manifes-
tations, several years may pass, and the symptoms
are highly heterogeneous, which may lead to delayed
diagnosis of T1DM at the stage of ketoacidosis
development [4-6].

AIM

To analyze complex cases involving the diagno-
sis and management of children with newly diag-
nosed type 1 diabetes mellitus during the prehos-
pital phase of emergency and urgent medical care.
Research objectives

1. To study the age structure of children at the
onset of diabetes mellitus.
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2. To assess the level of newly diagnosed hy-
perglycemia in children at the onset of diabetes
mellitus depending on age.

3. To identify diagnostic difficulties in provi-
ding medical care to children with newly diag-
nosed diabetes mellitus at the prehospital stage.

MATERIALS AND METHODS

An analysis was performed of 121 medical re-
cords of children for the years 2022-2023 with a
clinical and/or laboratory onset of type 1 diabetes
mellitus (T1DM), who were urgently admitted via
emergency medical services to the Clinic of the
Federal State Budgetary Educational Institution of
Higher Education “Saint Petersburg State Pediat-
ric Medical University” of the Ministry of Health of
the Russian Federation (SPhSPMU).

The retrospective analysis of medical histories
included the assessment of initial and final diagno-
ses, the age of hospitalized children, the duration
from the detection of clinical and/or laboratory
signs of T1DM to hospitalization, as well as the
level of hyperglycemia, and the nature of diagnostic
and therapeutic measures at the prehospital stage.

For statistical processing, mean values and
standard deviations of quantitative indicators
were calculated (Mtm), intergroup differences
were assessed using Student’s t-test, and a pro-
bability of error of less than 5% (p <0.05) was con-
sidered statistically significant.

RESULTS AND DISCUSSION

All patients were divided into groups according
to age: from 1 to 3 years (n=17), from 4 to 7 years
(n=33), from 8 to 12 years (n=41), from 13 to 17 years
(n=30). The mean age of the children was 8.930.39
years, including 62 boys and 59 girls (Fig. 1).

When analyzing differences between age
groups in relation to sex distribution, no statisti-
cally significant differences were found (p >0.05).

The reasons for emergency hospitalization at
the onset of type 1 diabetes mellitus in children
were clinical manifestations and/or detected la-
boratory abnormalities — hyperglycemia and/or
glucosuria.

Complaints of children and/or parents regar-
ding the child's health were classified as follows:
“major symptoms of diabetes mellitus” — polyu-
ria, polydipsia, and weight loss — in 85.9% of ca-
ses (n=104), as well as dry mouth, lethargy, and
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drowsiness in 14.8% (n=18), nausea and vomiting
in 12.4% (n=15), urinary disturbances (dysuria,
nocturia, enuresis) in 6.7% of cases (n=8), abdo-
minal painin 5.8% (n=7), and less frequently head-
ache and dizziness (n=3), acetone odor from the
mouth (n=2), and oral candidiasis (n=1).

Hyperglycemia was initially detected at the pri-
mary care setting, at the stage of emergency me-
dical care, and during self-referral (Fig. 2).

In children aged 1 to 3 years, hyperglycemia
was more often detected during emergency medi-
cal care or at the primary care setting. In the group
of children aged 4 to 7 years, hyperglycemia was
also predominantly detected at the primary care
setting or by parents themselves. Among children
aged 8 years and older, hyperglycemia was most
frequently detected at the primary care setting.

140 Volume 14 N1 2026

It was found that blood glucose levels at the
onset of type 1 diabetes mellitus in children va-
ried depending on age: in the 1-3 years group,
higher values were observed — 27.9+2.6 mmol/L;
in older age groups, lower values were recorded:
in children aged 4-7 years — 19.7741.65 mmol/L,
8-12 years — 21.34+1.53 mmol/L, and 13-
17 years — 20.3+1.44 mmol/L (p <0.05). This is
most likely related to the absence of specific com-
plaints in the child, as well as the inability to clearly
articulate them due to younger age.

The duration from the onset of initial symptoms
to laboratory confirmation of existing hyperglycemia
or glucosuria was 16.5+3.78 days in the 1-3 years
group, 16.53+2.9 days in the 4-7 years group,
19.0542.37 days in the 8-12 years group, and
28.2945.2 days in the 13-17 years group (p >0.05).
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Table 1. Analysis of blood glucose levels in children with various clinical manifestations at the onset of diabetes

mellitus

Tabauua 1. AHanus YPOBHA TAKOKO3bl KPOBU Yy AETEN C Pa3AUUYHbIMKU KAMHWMYECKMMW MPOSIBAEHUAMU Npu AebroTe

caxapHoro avaberta

BospacT peTten
YpoBeHb rAHOKO3bl KPOBU, MMOABL/A Age of children
Blood glucose level, mmol/I 1-3ropa 4-7 net 8-12 net 13-17 net
1-3 years 4-7 years 8-12 years 13-17 years
Nmenn «6oAbLLME CUMMTOMbI CaxapHOro 27,50+2,84 19,84+1,67 |22,72+1,75 | 20,28+6,43
AnabeTar, ypoBeHb FAMKEMWUN
Had “major symptoms of diabetes mellitus”,
glycemic level
He umenn «6oAbLIMX CUMNTOMOB CaxapHOro 29,9316,43 10,85%+1,70 14,13+299 | 12,56%4,37
Anabetar, ypoBeHb FAMKEMUN
Did not have “major symptoms of diabetes mellitus”,
glycemic levels

The table is based on data from the authors’ own research
Ta@/\MLLa COCTaBA€eHa No AAHHbIM cobCcTBEHHOrO NCCAEAOBaHNA aBTOPOB

A comparative analysis of glycemia levels was
performed in children with “major symptoms of
diabetes mellitus” and in children without corre-
sponding specific symptoms of T1DM (Table 1).

The results show that in children under 3 years
of age, glycemia levels do not correlate with the
presence of “major symptoms” of T1DM, which is
associated with difficulties in timely diagnosis of
diabetes mellitus in this age group.

Among all analyzed medical records of children
with newly diagnosed type 1 diabetes mellitus,
half had a complicated medical history in the form
of perinatal hypoxia during the prenatal develop-
ment period. It was found that the mean age of
T1DM onset in children with a history of perinatal
hypoxia occurred earlier and was 6.9810.47 years,
whereas in children without such a history the age
of onset was 8.98+0.5 years (p <0.05).

Notably, 74% of children were admitted to the
hospital in a state of diabetic ketoacidosis (mild or
moderate severity) (mild — 15%). Such a high rate of
ketoacidosis, according to the analysis of medical
documentation, was associated with several reasons.

1. Lack of clinical suspicion for T1DM due
to the polymorphism of clinical manifestations
(differential diagnosis of the causes of existing
complaints was performed, including infectious
causes in cases of abdominal pain, vomiting,
weakness, and headache in the child; urinary tract
infection was also excluded).

2. Delayed presentation of the child’'s legal
guardians for medical care (attempts at self-treat-
ment).

CHILDREN’S MEDICINE of the North-West

3. In many cases, at the outpatient stage, after
detection of glucosuria or moderate hyperglyce-
mia, further confirmatory investigations were per-
formed in the outpatient setting instead of hospi-
talizing the child.

CONCLUSION

Currently, it is known that several years may pass
from the appearance of autoantibodies to the clini-
cal manifestation of type 1 diabetes mellitus. At the
same time, the symptoms of the disease are high-
ly heterogeneous and may be masked by different
“clinical disguises”: from signs of acute respirato-
ry or intestinal infection to manifestations of the
genitourinary system, which at the initial diagnostic
stage may lead to delayed verification of TIDM at
the stage of developing ketoacidosis. In addition, a
trend toward a younger age of diabetes onset is ob-
served, including the first years of life. Infants and
preschool children are unable to clearly formulate
their complaints due to age-related features (emo-
tional lability, difficulties in verbal communication,
use of diapers), and their apparent well-being may
mislead both parents and outpatient clinicians,
preventing adequate and timely assessment of the
child’'s condition severity. All these factors lead to
delayed diagnosis of T1DM in this group of children,
with pronounced hyperglycemia and ketoacidosis.
Adolescents, in turn, often conceal their complaints
from relatives, which is associated with the longest
interval between the onset of initial symptoms and
laboratory confirmation of T1DM in this age group.
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Considering all of the above, in order to ensure
timely diagnosis of diabetes mellitus, systematic
training of outpatient healthcare personnel is required
regarding the clinical presentation and diagnosis of
diabetes mellitus. It is necessary to consider expan-
ding the indications for emergency bedside glucom-
etry at the prehospital stage in a number of cases, in
addition to the detection of typical clinical symptoms
of diabetes mellitus, in diagnostically unclear or
doubtful situations: fever without obvious catarrhal
symptoms, emotional lability in young children, sud-
den or progressive lethargy, altered level of conscious-
ness, seizure syndrome, abdominal pain, vomiting,
candidal lesions of the oral mucosa, pruritus of the
skin or mucous membranes, complaints of headache,
presence of dysuria/nocturia/enuresis, as well as in
cases of dyspnea or noisy breathing. If laboratory ab-
normalities are detected — hyperglycemia, glucosuria,
or ketonuria — hospital admission of the child to an
endocrinology department is recommended.

It is also necessary to inform the population
about socially significant diseases, including type 1
diabetes mellitus, through the placement of public
awareness campaigns. A high level of awareness
regarding this disease will help reduce the rate of
complications, including severe ketoacidosis at the
stage of T1DM diagnosis.
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AOMNOAHUTEAbHAA UHOOPMALIUA
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Bce aBTOpbI BHEC/IM MPOYAN M 0J06punu du-
HaNbHY0 BEPCUIO Nepe nybnukaumen.

KoHdnuKT uHTEpecoB. ABTOpPbI AeKnapupytoT
OTCYTCTBME SIBHbIX U MOTEHLMUANbHbIX KOHDINK-
TOB MHTEPECOB, CBA3AHHbIX C Ny6NMKaLWUEN Ha-
CTOALLEN cTaTbMu.

WHdopmupoBaHHoe cornacue Ha nybnuka-
umio. ABTOpbI MOAYYMSIN NUCbMEHHOEe cornacue
nauMeHTOB Ha My6AMKALMI0O MEAULMHCKUX AaH-
HblIX.
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