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Summary

Preterm infants are a special cohort of newborns that require long-term treatment in the neonatal intensive care unit
(NICU). NICU stay, accompanied by numerous excessive stimuli, painful procedures, and separation from parents leads
to a high risk of chronic pain and stress.

The aim of research was to study the level of chronic pain and pain-related stress markers in preterm infants with
a gestational age of less than 34 weeks, and their associations with various factors.

Materials and methods. The study involved 104 preterm infants with gestational age (GA) less than 34 weeks
who were treated in the NICU. The level of chronic pain and pain-related stress markers (dopamine, p-endorphin,
serotonin) in urine samples was determined by an enzyme-linked immunosorbent assay using kits for the quantitative
determination of dopamine (Dopamine Elisa kit, Elabscience, Wuhan, China), f-endorphin (f-endorphin Elisa kit,
Elabscience, Wuhan, China), serotonin (Serotonin Elisa kit, Elabscience, Wuhan, China). Samples were analyzed in
duplicate, and assays were performed using provided controls according to the manufacturer’s instructions.

Ethics approval was obtained from the appropriate local ethics committee and research was conducted under the
World Medical Association’s Helsinki Declaration. Informed consent was obtained from all the participants who took
part in the study.

All computations were performed using StatSoft STATISTICA Version 13 (Tulsa, OK). Quantitative data are presented
as the median and interquartile range (IQR; 25th to 75th percentiles). For qualitative parameters, absolute and relative
frequencies are presented. The Mann-Whitney U-test (for two independent groups) and Kruskal-Wallis test (for three
groups) were used to compare numerical data. Significance was assumed at p<0.05. Correlations were analyzed using
Spearman’s rank correlation coefficient.

The study is a part of the scientific research: Implementation of the neuro-developmental care elements for preterm
infants and their follow-up observation (0120U104281, 01.01.2020-12.31.2022).

Research results and their discussion. Dopamine level in the urine of preterm infants was 132.20 [104.80; 183.70]
pg/ml. It was significantly higher in children who underwent mechanical ventilation compared to non-ventilated
neonates (164.60 [110.00; 253.70] pg/mL vs. 123.20 [98.65; 158.70] pg /ml), p=0.030, and was associated with the
severity of respiratory disorders (H=5.84; p=0.049). Dopamine level was significantly lower in twins compared to
singleton infants (113.70 [78.75; 164.70] vs. 145.10 [111.80; 208.50], p=0.017.

p-endorphin level in the urine of preterm newborns was 29.87 [20.61; 46.94] pg/ml. It was significantly higher
in twins compared to singletons (38.30 21.97; 59.61] vs. 27.80 [19.66; 39.16], p=0.046). [-endorphin level was
significantly lower in children with neonatal seizures (p=0.039).

Serotonin level in the urine of preterm infants was 23.49 [16.13; 32.19] pg/ml. It was significantly higher in neonates
born by caesarean section compared to those born naturally (25.62 [18.87; 38.53] ng/ml vs. 17.41 [13.36; 27.89] ng/
ml, p=0.017), and it was higher in twins compared to singletons (27.19 [18.87; 41.75] ng/ml vs. 21.98 [14.41; 29.70]
ng/ml), however, with no statistical significance (p=0.073).

The study revealed the positive correlation between serotonin and fp-endorphin levels (r=0.68; p<0.001) in infants
who required mechanical ventilation and in newborns with neonatal seizures (r=0.59; p<0.001). Positive correlation
between f-endorphin and serotonin levels in twins also was found (r=0.72, p<0.001).

Conclusion. This prospective cohort study showed that severe respiratory disorders in preterm infants were
associated with decreased dopamine level, while serotonin and f-endorphin levels were correlated in this case. Neonatal
seizures were associated with decreased [-endorphin level, while a positive correlation was found between f-endorphin
and serotonin levels. Dopamine levels were significantly lower and p-endorphin levels significantly higher in twins
compared to singleton preterm neonates. Serotonin level was significantly higher in neonates born by caesarean section.
Gestational age, birth weight, gender, early-onset sepsis, and intraventricular hemorrhage were not associated with
increased or decreased levels of pain and pain-related stress markers in preterm infants.

Key words: Chronic Pain, Pain-related Stress, Preterm Infants; Dopamine; B-endorphin; Serotonin.

Introducion accompanied by numerous excessive stimuli, painful
Preterm infants are a special cohort of newborns procedures, and separation from parents leads to a
with functional immaturity, multisystem disorders high risk of chronic pain and stress. The International
and high morbidity that require long-term treatment Association for the Study of Pain defines pain as
in the neonatal intensive care unit (NICU). NICU stay, "an unpleasant sensory and emotional experience
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associated with, or described in terms of, actual or
potential tissue damage." Because the basis of this
definition is the subjective assessment and reporting
of pain sensations, it has long been considered
impossible to assess the severity of neonatal pain.
However, the inability to communicate verbally does
not negate the possibility that the infants feel pain
and require appropriate pain management [1, 2, 3].

The perception of pain and the response to stress
in preterm infants can be even more pronounced than
in full-term babies. This is due to the fact that the
ascending nociceptive pathways are formed and begin
to function fully from the 24th week of pregnancy,
while the descending inhibitory pathways are still
immature. In this regard, preterm neonates, on the
one hand, have a lower threshold of pain sensitivity,
poor localization of the pain stimulus, which leads to a
diffuse distribution of pain sensation, and on the other
hand, the pain modulation and overcoming processes
are insufficient and immature [4, 5, 6, 7]. In addition,
preterm infants experience long-term hyperalgesia and
allodynia after tissue damage or another painful event,
which leads to chronic pain and pain-related stress [7].

Recently, more and more attention has been paid
to the research of pain that persists after an acute
painful procedure in neonates 8, 9]. To date, there is
no clear and unambiguous definition of chronic pain
in infants [2]. The International Association for the
Study of Pain defines chronic pain in adults as pain
that persists or recurs for more than 3-6 months after
an injury [10]. However, this definition of chronic
pain in newborn infants cannot be used in neonatal
practice [8], and a specific time criterion cannot be
applied to newborns [2].

Thus, the purpose of our research was to study the
level of chronic pain and pain-related stress markers in
preterm infants with a gestational age (GA) of less than
34 weeks, and their associations with various factors.

Materials and methods

Single-center, cohort and prospective study was
performed at the level III NICU of the Ternopil
regional perinatal center. The research included
140 preterm infants with GA of less than 34
weeks. Newborns with the chromosomal disorders,
congenital malformations, and surgical pathology
were excluded from the research. A laboratory study
of pain in preterm infants in the NICU included
determination of markers (dopamine, serotonin, and
B-endorphin) associated with chronic pain and stress.

Sample collection and urinary dopamine,
serotonin, and B-endorphin assay. Urine was collected
using cotton sponges, after that was extracted from
the sponges by centrifugation (2 minutes at 2000xg).
After extraction, urine samples were centrifuged for
20 min at 1000xg at 2-8°C and after that were frozen
and stored at -80°C. Enzyme immunoassay kits for the
quantitative determination of dopamine (Dopamine
Elisa kit, Elabscience, Wuhan, China), B-endorphin
(B-endorphin Elisa kit, Elabscience, Wuhan, China),
serotonin (Serotonin Elisa kit, Elabscience, Wuhan,
China) were used to analyze the levels of pain and
pain-related stress markers in the urine samples.
Samples were analyzed in duplicate, and assays were
performed using provided controls according to the
manufacturer’s instructions.

Ethics approval was obtained from the appropriate
local ethics committee and research was conducted
under the World Medical Association’s Helsinki
Declaration. Informed consent was obtained from all
the participants who took part in the study.

All computations were performed using StatSoft
STATISTICA Version 13 (Tulsa, OK). Quantitative data
are presented as the median and interquartile range (IQR;
25th to 75th percentiles). For qualitative parameters,
absolute and relative frequencies are presented. The
Mann-Whitney U-test (for two independent groups)
and Kruskal-Wallis test (for three groups) were used to
compare numerical data. Significance was assumed at
p<0.05. Correlations were analyzed using Spearman’s
rank correlation coefficient.

The study is a part of the scientific research:
Implementation of the neuro-developmental care
elements for preterm infants and their follow-up
observation (0120U104281,01.01.2020-12.31.2022).

Research results and their discussion

A total of 19 extremely preterm infants (13.6%),
52 very preterm (51.4%), and 49 moderate preterm
infants (35%) were included in the study. There were
74 boys (52.9%) and 66 girls (47.1%), fig. 1. The
mean GA was (31.1+£2.4) weeks. There were 54 twins
(38.6%) and 86 singletons (61.4%).

The mean maternal age was (29.5+5.5) years, with
no significant difference depending on the GA of the
children (p=0.25). There was no significant difference
in history of pregnancy and delivery in newborns of
different GA groups. Only gestational hypertension
and preeclampsia were more often observed in mothers
of moderate preterm neonates compared to extremely
and very preterm (48.98% compared to 21.05 % and
18.06 %, x2=14.18; p<0.001), and anemia was present
more often in mothers of extremely and very preterm
infants (47.37% and 47.22 % vs 24.49 %, x2=6.92;
p=0.031). One hundred one child (72.14%) was born
by cesarean section, with no difference depending on
the gestational age.

Seventy-four (52.85%) and twenty-one (15.00%)
children had Apgar scores of less than 7 points at the 1st
and 5th minutes respectively. The mean birth weight was
(1591.46+439.51) grams, birth length - (39.96+4.25)
cm, head circumference (HC) - (28.92+2.37) cm.
Fourteen (10%) infants were born small for gestational
age. Anthropometric indicators of the study population
depending on the GA are presented in the table. 1.
Enteral nutrition was started on average on the first day
of life in all newborns. All children received parenteral
nutrition from the first hours of life.

B0%

it B65%
61%
53%
50% 47%
39%

a40% 32% 35%
30%
20%
10%

0%

Total Extremely Very preterm
preterm infants infants

0%
70%

Maoderate
preterm infants

= Males ® Females

Figure 1. Gender distribution of the study
population
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Table 1
Anthropometric indicators of the study population
Indicator S.tat.istical E;:::'?r:y Yery preterm I\I’I)c:gteer:r:‘e p
indicator infants, n=19 infants, n=72 infants, n=49
Birth weight g Mean+SD 917.37 £ 207.14(1559.72 £281.42 | 1899.49+384.58 p,,<0.001%
p,,<0.001*
p,.<0.001*
percentile Mean+SD 53.68+27.93 59.17+25.43 44.31+£29.51 p,,=0.715
p,,=0.410
p,.=0.009*
Birth length cm Mean+SD 33.47+3.5 39.5£3.0 43.2+2.5 p,,<0.001%
p,,<0.001*
p,.<0.001*
percentile Mean+SD 42.11+29.86 40.29+24.31 42.35+26.69 p,,=0.916
p,,=0.999
p,.=0.905
Birth head cm Mean+SD 25.4+1.6 29.0+2.0 30.2+1.6 p,,<0.001*
circumference p,,=0.0042*
p,,<0.001*
percentile Mean+SD 78.81+24.79 64.24+24.95 48.38+25.05 p,,=0.791
p,,=0.006
p,,<0.001*
Note. * — statistically significant results

Respiratory disorders of varying degrees were
diagnosed in all infants. Thus, severe respiratory
disorders predominated in extremely preterm infants,
moderate and severe respiratory disorders - in very
preterm infants, and moderate respiratory disorders
in moderate preterm neonates. Surfactant replacement
therapy was performed in 43 (30.71%) newborns. A
total of 45 children required mechanical ventilation,
with a significant predominance in the group of
extremely preterm infants (p<0.001).

Respiratory distress syndrome (71.43 %), early-onset
neonatal sepsis (23.57 %), intraventricular hemorrhages
(23.57 %), hypoxic-ischemic encephalopathy (22.14 %)
were the most frequent diseases of the study population.
Twenty-six infants (18.6%) had neonatal seizures.

The dopamine level in the urine of preterm infants
was 132.20 [104.80; 183.70] pg/ml. It was significantly
higher in children who underwent mechanical
ventilation compared to non-ventilated neonates
(164.60 [110.00; 253.70] pg/mL vs. 123.20 [98.65;
158.70] pg /ml), p=0.030. The level of dopamine was

associated with the severity of respiratory disorders
(H=5.84; p=0.049). It was found that high levels of
dopamine were associated with severe respiratory
disorders in preterm infants (Table 2, Fig. 2). The
dopamine levels in the study population depending on
neonatal diseases are presented in Table 3.

Dopamine level in urine, pg/ml

164,6
118,0 124,4
140,0
120,0
100,0
80,0
60,0
40,0
20,0

Mild respiratory Muoderate
disorders respiratory
disorders

Severe respiratory
disarders

Figure 2. The level of dopamine in urine in preterm
infants depending on the degree of respiratory
disorders
Note. * — statistically significant results

Table 2
Pain and pain-related stress markers in preterm infants depending on the severity of respiratory
disorders
Mild respiratory Mot!erate Se_vere Kruskel-Wallis
Index disorders (n=18) respiratory respiratory test P
disorders (n=77) |disorders (n=45)
Dopamine 118,00 124,35 164,60 H=5,84; P00
, P9 (110,40; 185,00) (95,26; 156,95) (110,90; 264,65) p=0,049* ;’13 0.047*
22=0,
-Endorphi = ; 1,000
> Srine. pg/mi 37,10 28,96 85,15 E':S’é’?é 21 ’=1.000
’ (15,75;52,10) (20,74; 46,77) (19,66; 59,05) ’ s
p,..=1,000
iel;‘r’lt:é“r; i 42,46 23,17 23,23 H=0,85; ?-2:1’888
- N9 (12,38; 57,85) (18,22; 31,65) (14,41; 33,32) p=0,654 -3
P,..=1,000
Note. * — statistically significant results
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Table 3

Pain and pain-related stress markers in preterm infants depending on diseases

Neonatal disease Dopamine in urine, pg/ml B-Endorphin in urine, pg/ml Serotonin in urine, ng/ml
Me (Lg; Uq) p Me (Lq; Uq) p Me (Lq; Uq) p
Respiratory + 125.50 28.99 22.30
104.80; 165. 20.47; 45.7 15.13; 30.1
distress (104.80; 165.30) 0.209 (20.47, 45.79) 0.607 (15.13; 30.15) 0.188
syndrome - 156.55 30.09 27.19
(91.87; 269.30) (21.50; 52.10) (16.13; 44.48)
+ 124.90 32.04 16.81
Early-onset (91.43; 209.50) (17.27; 65.31) (14.41; 33.32)
sepsis - 132.20 0.994 29.87 0.715 23.75 0-509
(107.20; 183.70) (21.12; 45.19) (18.22; 32.08)
+ 164.85 24.88 22.18
Neonatal (107.40; 264.65) (15.61; 35.15) . (13.82; 29.55)
seizures - 127.70 0.174 32.80 0.039 25.50 0.239
(101.60; 165.10) (21.97; 54.78) (17.41; 34.72)
+ 136.10 28.88 22.30 (17.41;
(105.10; 253.70) (21.50; 37.10) 29.70)
IVH 0.497 0.664 0.910
- 128.25 30.60 24.03
(101.60; 170.00) (20.47; 47.11) (16.13; 32.19)
Note. * — statistically significant results

It was found that dopamine level was significantly
lower in twins compared to singleton infants (113.70
[78.75; 164.70] vs. 145.10 [111.80; 208.50], p=0.017,
Fig. 3. There was no difference in dopamine level

depending on gender (p=0.331), mode of delivery
(p=0.424), gestational age (H=3.44; p=0.179), and birth
weight (H=0.26; p=0.877). Dopamine levels in preterm
neonates of different GA are presented in Table 4.

Table 4.
Pain and pain-related stress markers in preterm infants depending on the severity of respiratory
disorders
GA GA GA .
Index 24-28 weeks 29-32 weeks 33-34 weeks | [(ruskel-Wallis p
(n=19) (n=72) (n=49)
Dopamine 136.10 121.80 159.55 H=3.44; QLN
P9 (111.80; 163.90) (91.43; 165.20) (112.50; 238.90) p=0.179 213 0.216
2:-3 =
?n"i?i‘:]‘;rpg‘é?ml 26.48 32.80 23.80 H=2.06; P 2;] '888
' (14.23; 44.60) (21.99; 50.95) (18.94; 37.81) p=0.357 Pyt
p,.=0.594
Serotonin in urine, 297 24 03 18.76 H=0.68: P1_2i1.000
ng/m| (14.77; 26.73) (17.55; 32.08) (14.26; 36.31) p=0.712 P,4=1.000
p,.=1.000
Note. * — statistically significant results
Dopamin levelin nrine, pgiml B-endorphin levelin urine, pg'ml Serotonin levelin arioe, ng'ml
1451 353+ 172
160 AE%22 40 738 30 1.9
140 as o 3
120 0 .
= "
a0 15 10
40 10 2
0 o
Singletons Twins Singletons Twins Singletons Twins

Figure 3. Dopamine, B-endorphin and serotonin levels in twins and singleton infants

Note. * — statistically significant results

The B-endorphin level in the urine of preterm neonates
was 29.87 [20.61; 46.94] pg/ml. It was significantly
higher in twins compared to singletons (38.30 21.97,;
59.61] vs. 27.80 [19.66; 39.16], p=0.046, Fig. 3). It was
found that the B-endorphin level was significantly lower
in children with neonatal seizures (p=0.039, table 3),
and was not associated with gender (p=0.650), mode of
delivery (p=0.136), mechanical ventilation (p=0.780).
The level of B-endorphin in urine depending on neonatal
diseases are presented in Table 3. The B-endorphin level
did not depend on the GA (H=2.06; p=0.357, Table 4)

and birth weight (H=4.42; p=0.100).

The serotonin level in the urine of preterm infants
was 23.49 [16.13; 32.19] pg/ml. It was not associated
with gestational age (H=0.18; p=0.913, Table 4) and
birth weight (H=0.21; p=0.901). It was found that
neonates born by caesarean section had significantly
higher levels of serotonin compared to those born
naturally (25.62 [18.87; 38.53] ng/ml vs. 17.41 [13.36;
27.89] ng/ml, p=0.017). Serotonin level was higher in
twins compared to singletons (27.19 [18.87; 41.75] ng/
ml vs. 21.98 [14.41; 29.70] ng/ml), however, statistical
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significance was not established (p=0.073), fig. 3. It was also
higher in females (27.54 [19.58; 34.72] ng/ml) compared
to males (21.79 [14.05; 28.82] ng/ml, p=0.054. Serotonin
levels in urine depending on neonatal diseases did not differ
significantly (p>0.05), and are presented in Table 3.

The study revealed the positive correlation between

Mechanical ventilation +
Correlation: r = 0,68; p<0,001

=i

h 8

-]

B-Endorphin in urine
8 BB W

Serotonin in urine

5% confdenc e

serotonin and B-endorphin levels (r=0.68; p<0.001)
in infants who required mechanical ventilation and in
newborns with neonatal seizures (r=0.59; p<0.001),
Fig. 4. It was also found a positive correlation between
B-endorphin and serotonin levels in twins (r=0.72,
p<0.001), Fig. 5.

Seizures +
Correlation: r = 0,59; p<0,001
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Figure 4. Correlation between B-endorphin and serotonin levels in preterm infants who required
mechanical ventilation and in case of neonatal seizures

Twins +
Correlation: r = 0,72; p<0,001

80

m o

B-Endorphin in urine

Serotonin inurine

60 m B0 a€O0 100

oL E5% contdence

Figure 5. Correlation between B-endorphin and serotonin levels in twins

This is the first national and international research
that studied the level of pain and pain-related stress
markers in premature infants during their treatment in
the intensive care unit, depending on various factors. We
found that such factors as severe respiratory disorders
and the need for mechanical ventilation in preterm
infants were more often associated with elevated levels
of dopamine as one of the pain markers. B-endorphin
and serotonin levels were not significantly different in
infants who required mechanical ventilation compared
to non-ventilated patients, however, these analgesic and
anti-stress markers were interrelated (r=0.76; p<0.001)
in children who required mechanical ventilation.

All infants with severe respiratory disorders required
mechanical ventilation. Elevated levels of dopamine and
positive correlations between analgesic and anti-stress
markers in ventilated infants laboratory confirm that
mechanical ventilation is stressful for preterm neonates
and accompanied by pain. Whit Hall R. et al. noted that
mechanical ventilation is a stressful experience for
newborns, which leads to neuroendocrine disorders, pain,
and changes of physiological reactions [11]. There are no
data on how painful and stressful invasive ventilation is, but
itis clear that it is accompanied by a huge number of painful
interventions, such as intubation, reintubation, frequent
endotracheal aspirations, skin damage during the changes
of adhesive materials [12]. Assisted lung ventilation in
neonates is thought to lead to chronic recurrent pain, which
is associated with adverse long-term outcomes [11]. In

8

addition, different modes of ventilation can potentially
increase stress levels. In particular, mandatory modes can
lead to patient-ventilator asynchronies, when infants need
to “fight the ventilator” [13].

Our study showed that the B-endorphins level was
associated with the neonatal seizures, indicating that
neuropeptide systems play a crucial role in modulating
neuronal excitability [14, 15] in addition to its direct
analgesic and sedative effects [16]. The level of
serotonin was not associated with the neonatal seizures,
however, it was found the positive correlation between
serotonin B-endorphin levels (r=0.60; p<0.001) in
preterm infants who had it. According to the literature,
natural opioid peptides have both proconvulsant and
anticonvulsant effects, participating in spontaneous
seizures. Anticonvulsant action is described more
often [17, 18]. Since the seizure phenomenon is often
associated with severe electrical discharges in the brain,
it is believed that most neurohumoral transmitters play
a role in the events before or after the seizure [19].
A significant increase in B-endorphin level in plasma
was found in adults with convulsive syndrome, and it
was also proved that its level was associated with the
frequency of convulsive attacks and the duration of the
disease [19]. At the same time, when studying the level
of B-endorphin in the cerebrospinal fluid of children
with infantile spasms (West syndrome), the authors
found its significant decrease [20].

The level of pain and pain-related stress indices
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significantly differed in twins compared to singletons.
So, the dopamine levels were significantly lower, and
the B-endorphin level was significantly higher in the
twins. Serotonin level was also slightly higher in twins
with no statistical significance (p=0.073), however,
there was a positive correlation between B-endorphin
and serotonin levels in twins (p<0.001).

Our data are consistent with the results of Badiee’s
et al. study, which showed that cobedding of twins was
associated with a significant reduction in neonatal pain.
The authors showed that acute pain scores checked with
Premature Infant Pain Profile scale and salivary cortisol
levels during the heel lance were significantly lower
in the cobedding group [21]. Cobedding is thought to
improve twins’ co-regulation, improve physiologic
stability, reduce oxygen demand, improve growth and
development, and reduce the duration of hospital stay
[22]. In addition, cobedding provides tactile, olfactory,
and auditory stimulation and may reduce pain responses
in preterm infants [23, 24]. We did not aim to study
the effect of cobedding on pain and pain-related stress
markers in our research, however, the twins were often
together, which likely influenced the intensity of chronic
pain and stress. During the fetal life twins share a small,

Reference

comfortable intrauterine space where their bodies are
very close to each other. Thus, having a co-twin nearby
can have a calming effect on the preterm infants [21].

Conclusion

This prospective cohort study showed that severe
respiratory disorders in preterm infants were associated
with decreased dopamine level, while serotonin and
B-endorphin levels were correlated in this case. Neonatal
seizures were associated with decreased f-endorphin
level, while a positive correlation was found between
B-endorphin and serotonin levels. Dopamine levels were
significantly lower and B-endorphin levels significantly
higher in twins compared to singleton preterm neonates.
Serotonin level was significantly higher in neonates
born by caesarean section. Gestational age, birth
weight, gender, ecarly-onset sepsis, and intraventricular
hemorrhage were not associated with increased or
decreased levels of pain and pain-related stress markers
in preterm infants.
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OCOBJUBOCTI MAPKEPIB XPOHIYHOTI'O BOJIIO TA CTPECY
Y IIEPEJYACHO HAPOJAXKEHUX HEMOBJIAT

I'A. lIagnuwun, I.M. Capanyk, K.B. Ko3zak, T.1O. 3aiiyeea

TepHoninbcbKUii HALIOHATBHUI MeIMYHUIT
yuiBepcuter imeni I.51. Top6aueBcbkoro MO3 Ykpainu'
(m.Tepnomninb, Ykpaina)

Pesrome

[NepexyacHO HApOKEHI AITH — I1€ 0COOIMBA KOrOPTa HOBOHAPO/UKEHNUX 13 (DYHKI[IOHATEHOIO HE3PLTiCTIO, MyIFTHCUCTEMHHMH I10-
PYIICHHSMH Ta BUCOKOIO 3aXBOPIOBAHICTIO, SKi MOTPEOYIOTh TPUBAJIOTO JIKYBaHHS Y BIIAUICHH] IHTEHCUBHOI Teparii HOBOHAPOIKEHUX
(BITH). Ilepe6yBanns y BITH, 1o cynpoBOKYIOTECS YMCICHHUMH HAAMIPHUMH CTUMYJIAMHU, OOJFOYMMH TIPOLIEyPaMHU Ta BiJIOKpPEM-
JIeHHS B1J] 0aTbKiB IIPU3BOAUTS JI0 BUCOKOTO PU3UKY XPOHIYHOTO GO0 Ta CTpECy.

MeToro 1ociizkeHHs OyI0 BUBYNTH PiBEHb MapKepiB XPOHIYHOTO OO0 Ta CTPECy y MepeadacHO HAPOKCHUX HEMOBIIAT i3 TecTa-
IIHUIM BiKOM MeHIIe 34 THXKHIB, a TAKOXK iX 3B’S30K 3 PI3HUMH (aKTOPaMH.

Marepiaau Ta MeTonu. Y JOCHiKEHHI B3sU1H y4acTh 104 HEOHOIICHUX HOBOHAPOKCHUX i3 rectaniitium BikoMm (I'B) menme
34 TmxHIB, sKi nepeOyBaiu Ha JiKyBaHHI y BIIIIJICHH] iHTEHCUBHOI Teparii. PiBeHp MapKkepiB XpoHIYHOTO OO0 Ta cTpecy (modamiH,
B-ennopdin, cepoToHiH) y 3pa3kax cedi BU3HAYaIM 3a JOMOMOTOI0 iMyHO()EPMEHTHOTO aHaJIi3y 3 BAKOPHCTAHHIM CTaHAAPTHUX HAOOPiB
(Dopamin Elisakit, Elabscience, M. Yxanb, Kutaii; Serotonin Elisakit, Elabscience, m. ¥Yxanb, Kuraii; B-endorphin Elisakit, Elabscience,
M. YxaHb, Kutaif). 3pa3ku aHamizyBanu B qyOmikaTax, a aHalTi3d MPOBOIMIN 3 BUKOPHCTAHHSAM HAaTaHUX KOHTPOJIB BiAMOBIAHO 10 iH-
CTPYKIiil BHPOOHUKA.

JocnimkeHHs: Oyno mpoBeneHo BiMmoBigHO 10 [enbciHchKoi neknapaiii BececBiTHROI MequyHOT acorianii mpo eTHYHI TPUHITUITN
MPOBEACHHS HAYKOBUX MEIMYHUX NOCITIDKEHb 33 Y4acTIO JIOAWHHU. Ha mpoBeeHHs MOCHTiPKeHb OTPUMAHO JI03B1T 610€THYHOI KOoMicii
TepHOMINBCHKOro HaliOHAIBHOTO MeANYHOTrO yHiBepcutery imeHi 1.51. T'opOadeBchkoro. InpopmoBana 3roga Oyna oTpuMaHa Bif ycix
0aTBKIB, TiTH SKUX Opajy y4acTb y AOCITIKEHHI.

CraTUCTHYHHI aHaJi3 JaHUX MPOBOAMIH 3a goroMororo nporpamu ,,STATISTICA 13.0. FOR WINDOWS?” (Tulsa, OK). Pe3ynsrati
JOCITIUKEHHSI PEJICTaBIISIN Y BUNISIII aOCONIOTHUX Ta BiHOCHUX 3Ha4YeHb. KibKiCHI MOKAa3HUKM MPEACTABICHO Y BUINISAI MeliaHu
(Me) Ta MixkBapTHIIBHOTO Aiana3ony (HmkHBOrO (Lq) Ta Bepxusoro (Uq) kBapTuiiB). [t MOPIBHSAHHS YUCIOBUX XapaKTEPUCTHK BUKO-
pucroByBanu U-tect ManHa-YiTHI (JUI ABOX HE3aJIEKHUX IpyI), TecT Kpyckana-Yomrica (1 TpOX He3aIeKHUX TpyH). BimmiaHOCTI
MiX rpylaMy BBa)KaJll CTaTHCTUYHO JocToBipHUMHE 11pH p<0,05. CTyniHb B3a€MO3B’ 3Ky MiXK KUIbKICHUMH ITOKa3HUKaMHU BU3HAYaJIH 32
JoroMorolo koedinienTa kopersnii Criipmena (r).

JocnimkeHHs € GparMeHTOM HayKOBO-IOCIHIAHOI poboTH Ha TeMy: «BmpoBaIKeHHS eJIeMEHTIB HeHPO-pO3BUTKOBOTO JOTTIALY 32
mepe4acHO HApO/DKEHUMH JIThbMH Ta iX KaTaMHecTHuYHe croctepexeHHs» (mmdpp 01200104281, tepminn Bukonanus 01.01.2020-
31.12.2022).

Pe3yabraTu gociaigxkeHHs Ta ix o0ropopennsi. PiBenp njonaminy y cedi HeMoBnsT craHoBuB 132,20 [104,80; 183,70] nr/miu. Bin
OyB 3HAYHO BUIIUM Yy AiTel, skuM mposoaunacs [1IBJI mopiBHsAHO 3 THMH, sIKi HE TTOTpeOyBaIM iHBa3UBHOI BEHTHJIALIHHOT M ATPUMKH
(164,60 [110,00; 253,70] nr/ma mpotu 123,20 [98,65; 158,70] nr/mi), p=0,030, Ta acomiroBaBcs i3 CTyNEHEM TSKKOCTI JTUXAIBHHX
poznanis (H=5,84; p=0,049). BusBneno, 1o moka3HUKH AOTaMiHy OyiM 3HaYHO HWKYi Yy JIBIHHAT y TOPIBHSAHHI 13 HEMOBIATAMH, IO
HapoAMIucs Bij ogHorutiHo1 BariTHocTi (113,70 [78,75; 164,70] nir/mn mpotu 145,10 [111,80; 208,50] nir/mi), p=0,017.

PiBens B-ennopdiny y cedi nepeayacHo HapOIKEHUX HEMOBIAT cTaHOBHB 29,87 [20,61; 46,94] nir/mut. [lannii moka3Huk OyB 3HAYHO
BUILIUM Y IBIHHAT y MOPIBHSAHHI i3 HEMOBIISATAMH, SKI HAPOIHMIIHCS BiJ oqHOIIIIHOI BaritHOCTI (38,30 [21,97; 59,61] nir/min potu 27,80
[19,66; 39,16] nir/mi), p=0,046. PiBens B-ennopdiny OyB 3HAYHO HWXKUUM Yy JiTei i3 cynomuum curapom (p=0,039).

PiBeHb cepoTOHIHY y cedi IepequyacHO HapoMKEeHHX HeMOBIAT craHoBuB 23,49 [16,13; 32,19] ur/mn. Hemosinsra, Hapo/DKeHHI
MIIAXOM KECapChKOTO PO3THHY, MaJM 3HAYHO BHIII MOKA3HUKH CEPOTOHIHY MOPIBHAHO 3 THMH, XTO HAPOAMBCSA MPHPOTHIM ILITXOM
(25,62 [18,87; 38,53] ur/ma npotu 17,41 [13,36; 27,89] ur/min, p=0,017). PiBenb cepoToHiHy OyB AeI0 BUIIUM Y JBIHHAT y HOPiBHAHHI
i3 HEMOBJISITAMH, SIKI HAPOAMIIUCS BiJ OMHOILIAHOI BaritHOCTI (27,19 [18,87; 41,75] ur/mu npotu 21,98 [14,41; 29,70] ar/mi), onHak
CTaTHCTHYHOI TOCTOBIpHOCTI HE BcTaHOBIEeHO (p=0,073).

JlocnijkeHHs BCTAHOBMJIO MO3MTUBHI KOpEJNALiiHI 3B S3KM MiX PIBHEM CepOTOHIHy Ta P-enpopdiHy y amiTeil, siki morpeOysanu
MexaHigHoi BeHTMLIT (1=0,68; p<0,001) Ta npu HasBHOCTI HeoHaTtanbHKUX cynoM (r=0,59; p<0,001). Takox BUSBICHO MO3UTUBHUH
KOPEJALIHHAT 3B’ 130K MK PiBHAMH -eHIOp(diHY Ta CEpOTOHIHY y MepeauyacHo HapomKeHuX IBiiHAT (1=0,72, p<0,001).

BucnoBku. Ile mpocnekTHBHEe KOTOPTHE JOCIIKEHHS MOKA3aJo, 0 BaXKKi JUXalbHI PO3TaAn y MepPeadacHO HapOMKEHUX JiTeil
ACOLIIOBAINCS 31 3HWKSHHSAM DIBHS JIOTIAMiHY, TIPH [IbOMY PiBHI cepoToHiHy Ta f-eHnop¢iny Oynan Bzaemonos’si3anuMu. Heonaranbhi
cynomu Oynu TOB'sI3aHi 31 3HIKEHHSIM PiBHS J-eHA0pQiHY, IpH oMY OyB BHSBICHHI TTO3UTHBHHUN KOPEIAIIHHUIA 3B'130K MK piBHEM
B-ennopdiny Ta ceporoHiny. [TokasHuky Jonaminy Oy 3HAYHO HUKYi, @ piBeHb €HAOP(IHY BIPOTiZHO BUIIMM y JBIHHAT MOPIBHAHO
3 HEMOBJISITAMHU, HAPO/DKCHUMH BiJi OJHOIUIIAHOT BariTHOCTI. PiBeHb cepoTOHIHY OYB 3HAYHO BHIIMM Y JiTCH, HAPOMIKCHUX ILIIXOM
KecapeBoro po3TuHy. ['ecTaniiiHuii Bik, Maca Ipu HApOIKEHHI, cTaTh, paHHiil cencuc Ta BILIK He Oynu mo’s3aHi 3 migBUIIEHHIM a00
3HIDKEHHSIM PIBHIO MapKepiB XpOHIYHOTO OOJI0 Ta CTPeCy y MepedacHO HapOIKEHUX HEMOBIIAT.

Kuro4oBi ¢j10Ba: xponiunuii 6ib; cTpec; nepeuacHo HApOIKEHi HEMOBIATA; 1odaMiH; B-eHaophiH; CEPOTOHIH.
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EFFECTIVENESS OF POSTURAL THERAPY
IN INFANTS WITH FREQUENT INTESTINAL

COLIC
T.Sorokman, V. Ostapchuk

Bukovinian State Medical University,
Ministry of Health of Ukraine
(Chernivtsi, Ukraine)

Summary

Infantile colic is a general term used to describe excessive crying, abdominal pain, and discomfort in the first
months of life, and it causes stress for parents and concern for clinicians. Colic in babies is common all over the
world. The Rome criteria offer diagnostic criteria for functional gastrointestinal symptoms but do not discuss their
treatment. Manipulative treatments are considered effective interventions to reduce the severity of symptoms.

The aim of the study. To evaluate the effectiveness of postural therapy in infants with intestinal colic.

Methods. The current prospective cohort study used data from a mother-child cohort. 37 "mother-child" pairs
(age of babies from 2 weeks to 4 months) were under observation. Two observation groups were created by the method
of simple randomization: Group I - 17 infants who received traditional therapy (preparations based on simethicone,
prokinetics, enzymes, antispasmodics, in case of significant flatulence, a gas removal tube or microenema was used),
Group II - 20 infants who received postural therapy.

To reveal the statistical difference between indicators in groups distributed normally, the Student's t-criterion
of reliability was used, the degree of significance - r. The probability of the difference between relative values was
determined by the Fisher's angular transformation method (Pg).

The research design and all the methods used in this study were reviewed and approved by the bioethics commission
of the Bukovinian State Medical University (protocol No. 8, dated 02/17/2023).

The study was carried out as part of the research work «Early diagnosis, treatment and prevention of combined
pathology of the gastrointestinal tract and thyroid gland in children» (state registration number 0116U002937,
implementation period 02.2016-11.2022).

Results of the study. In 81.1% of babies, colic started after the 2nd week of life, in 18.9% - after the Ist month
of life. The average age of onset of symptoms was 1.1 £ 0.1 months. Initially, colic occurred less often (1-2 times
a week) and lasted up to 15 minutes, with age, their frequency and duration increased. We identified the main risk
factors for the development of colic in babies: younger age of parents (F = 0.529, p = 0.001), mother's smoking
(F =0.498, p = 0.01), hypodynamia of the mother during pregnancy (F = 0.511, p = 0 .02), positive history of the
father regarding functional diseases of the gastrointestinal tract (F = 0.788, p= 0.004), positive history of the mother
regarding functional diseases of the gastrointestinal tract (F = 0.489, p= 0.01), food allergy in the mother (® =
0.476, p = 0.02), food allergy in the father (F = 0.329, p = 0.05), early (up to 3 months) transfer of the child to mixed
or artificial feeding (F = 0.324, p = 0.05), hypoxic-ischemic CNS damage (F = 0.467, p = 0.05), body weight at birth
<2900 g (F = 0.531, p = 0.01). The dynamics of symptoms in children of both observation groups was almost the
same, with the exception of such signs of colic as flatulence and grunting, which disappeared faster by 2.7+0.6 days
in children who were on postural therapy. The frequency of colic attacks also decreased. Positive dynamics of body
weight gain were noted in infants of both groups.

Conclusions.

1. The average age of onset of intestinal colic symptoms in infants was 1.1 + 0.1 months.

2. The relationship between the age of the parents, the mother's smoking and the mother's hypodynamia during
pregnancy, a positive history of the parents regarding functional diseases of the gastrointestinal tract, hypoxic-ischemic
lesions of the central nervous system and a birth weight of less than 2900 g and intestinal colic in infants was established.

3. The use of postural therapy in infants with intestinal colic is an effective method of their treatment, which
is confirmed by the positive dynamics of symptoms, a decrease in the frequency and duration of colic attacks, a
sufficient increase in body weight and does not require the cost of medication.

Key words: Babies; Intestinal Colic; Postural Therapy.

development and other diseases [4]. According to
these criteria, the prevalence of infantile colic is

Infant colic is a general term used to describe
excessive crying, abdominal pain, and discomfort

in the first months of life, and it can cause stress
and anxiety for parents and clinicians. Colic in
babies is common all over the world. They are
registered from 6% [1] 9.3% [2] to 23% [3] of
infants. According to Rome Criteria I'V, Section G4,
the diagnostic features are: recurrent, prolonged
periods of crying, restlessness, or irritability for
which there is no obvious cause and which cannot be
relieved by home remedies; the age of the infant is
less than 5 months at the time of onset or cessation
of symptoms; absence of signs of delayed physical

12

10-15%, while according to the Roman III criteria,
it is 6% [1, 5]. Although the algorithms attempt
to separate the various functional gastrointestinal
symptoms, in real life many infants actually have a
combination of these symptoms [6]. About half of
infants have one or more functional gastrointestinal
symptoms, with regurgitation, constipation, and
colic each accounting for approximately 20-25%.
Currently, factors contributing to the development
of baby colic are considered to be the morpho-
functional immaturity of the autonomic nervous
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system and peripheral innervation of the intestine,
the immaturity of the enzymatic system of the
digestive organs, disturbances in the formation of the
intestinal microbiome in children in the first months
of life, peculiarities of the qualitative composition of
intestinal gas, hyperperistalsis of the intestine, which
leads to temporary digestion and absorption disorders
[7-11]. Functional gastrointestinal symptoms are
almost never areason to stop breastfeeding, but general
practitioners and pediatricians, when parents ask for
advice about such manifestations, very often change
the nutritional formula, namely, change the infant
formula. However, the Rome criteria offer diagnostic
criteria for functional gastrointestinal symptoms but
do not discuss their treatment. The NHS reported that
the treatment of functional gastrointestinal disorders
cost more than £65 million per year [12]. Although
colic usually resolves in infants by six months of age,
there is some evidence of long-term consequences
for both children and parents [13]. Manipulative
treatments such as manual therapy and osteopathy
have been suggested as interventions to reduce the
severity of symptoms [14].

As double-blind, placebo-controlled, prospective
intervention trials are very limited in this field, we
attempted in this article to provide a first summary
of the results of postural therapy in children with
intestinal colic.

Aim
To evaluate the effectiveness of postural therapy
in infants with intestinal colic.

Methods

The current prospective cohort study used data
from a “mother-child” cohort. 37 “mother-child” pairs
(age of babies from 2 weeks to 4 months) were under
observation. The average age of children at the time
of diagnosis was 2.3+0.1 months. The main symptoms
were crying (100%) and vomiting (100%). Criteria
for inclusion in the study: full-term children aged
2 weeks to 4 months, presence of signs of intestinal
colic according to Rome IV criteria (section G4),
weight gain for age, satisfactory general condition.
Exclusion criteria of the study: premature children,
age older than 4 months, presence of “red flags”
(frequent regurgitation, fever, vomiting more than 5
times a day, respiratory distress, lethargy, presence
of pathological impurities in stools, developmental
delay, insufficient growth for age body weight).

According to the results of the questionnaire of the
parents of the babies, probable risk factors for the
development of intestinal colic were analyzed.

Two observation groups were created by the method of
simple randomization: Group I - 17 infants who received
traditional therapy (preparations based on simethicone,
prokinetics, enzymes, antispasmodics, in case of significant
flatulence, a gas removal tube or microenema was used),
Group II - 20 infants who received postural therapy after
each awakening (1- lateral position: with one hand, as in
everyday feeding, the mother holds the child and spreads
her legs slightly to the sides, the other hand passes under
the knee joint. The diaper should be loosened so that it
does not press on the abdominal muscles; 2 - behind the
back to the parents: the child should be supported under the
knee joint, the baby's back rests on the mother's chest or
is fixed by the hands of an adult). The effectiveness of the
treatment was assessed by the general condition, quality of
body weight gain, frequency and duration of colic attacks,
regurgitation.

The data of clinical observations were statistically
processed on a personal computer ACER Intel® Core™
i3-7020 CPU @ 2.30GHz in the operating system
Windows 10 using the programs “Microsoft Office
Excel” and “STATISTICA 10”. The averaged data are
given as M+m, where M is the arithmetic mean value,
m is the error of the arithmetic mean. The normality
of the distribution of indicators was assessed using the
Shapiro-Wilk W-test. To reveal the statistical difference
between indicators in groups distributed normally, the
Student's t-criterion of reliability was used, the degree
of significance - r. The probability of the difference
between relative values was determined by the Fisher's
angular transformation method (Po).

The research design and all the methods used
in this study were reviewed and approved by the
bioethics commission ofthe Bukovinian State Medical
University (protocol No. 8, dated 02/17/2023).

The study was carried out as part of the research work
«Early diagnosis, treatment and prevention of combined
pathology of the gastrointestinal tract and thyroid gland
in children» (state registration number 0116U002937,
implementation period 02.2016-11.2022).

Results of the study

In 81.1% of babies, colic started after the 2nd
week of life, in 18.9% - after the 1st month of life.
The average age of onset of symptoms was 1.1 + 0.1
months. The frequency of clinical signs in infants
with intestinal colic is presented in Fig. 1.

ul
Twitching legs l ) 89,2
Twitching legs 1 d 89,2
Twitching legs | J 91,9
Nagging L_\_._\._N\_.N_.N_‘ 4 100
Flatulence | 91,9
Bloating | } 94,5
Wee d 04,5
P a]
Wonutimg 4 100
80 85 20 a5 100

Fig. 1 Frequency of clinical symptoms in infants (%)
Initially, colic occurred less often (1-2 times a week) and lasted up to 15 minutes,
with age, their frequency and duration increased (Fig. 2).
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Fig. 2 Frequency of occurrence of colic in infants depending on age (%)

We identified the main risk factors for the 0.01), food allergy in the mother (F = 0.476, p =

development of colic in babies: younger age of
parents (F = 0.529, p = 0.001), mother's smoking
(F = 0.498, p = 0.01), hypodynamia of the mother
during pregnancy (F = 0.511, p = 0 .02), positive
history of the father regarding functional diseases
of the gastrointestinal tract (F = 0.788, p= 0.004),
positive history of the mother regarding functional
diseases of the gastrointestinal tract (F = 0.489, p=

0.02), food allergy in the father (F = 0.329, p = 0.05),
early (up to 3 months) transfer of the child to mixed
or artificial feeding (F = 0.324, p = 0.05), hypoxic-
ischemic CNS damage (F = 0.467, p = 0.05), body
weight at birth <2900 g (F = 0.531, p = 0.01).The
use of traditional and postural therapy in babies with
colic led to a gradual decrease in the severity of most
symptoms (table).

Table
Dynamics of clinical symptoms in infants with intestinal colic depending
on the method of treatment
Group | (%) Group Il (%)
Clinical sign n=17 n=20 p
3 days 7 days 10 days 3 days 7 days 10 days
Vomiting 11,8 29,4 52,9 10,0 30,0 50,0 >0,05
Weep 5,8 35,3 52,9 15,0 30,0 50,0 >0,05
Bloating 17,6 35,3 47,1 15,0 30,0 50,0 >0,05
Flatulence 35,2 35,2 29,4 20,0 20,0 55,0 <0,05
Nagging 41,2 35,2 23,5 20,0 30,0 50,0 <0,05
Twitching legs 17,6 35,3 47,1 15,0 30,0 55,0 >0,05
Sleep disturbance 5,8 35,3 52,9 15,0 30,0 55,0 >0,05
Change in bowel movements 11,8 29,4 52,9 10,0 30,0 50,0 >0,05

Note: p - probability, comparison with the group |

By the 10th day of treatment, the main clinical
symptoms of intestinal colic disappeared in most
(91.9%) of the babies who were under observation.
Only 8.1% of children had individual clinical
symptoms (vomiting, stool pattern, flatulence). The
dynamics of symptoms in children of both observation
groups was almost the same, with the exception of
such signs of colic as flatulence and grunting, which
disappeared faster by 2.7+£0.6 days in children who

were on postural therapy. The frequency of colic
attacks also decreased (Fig. 3). One infant of group I
and 2 infants of group II, in whom the frequency of
colic did not decrease, were diagnosed with lactase
deficiency, which required additional administration
of enzyme therapy. We noted positive dynamics of
body weight gain in infants of both groups (average
monthly gain of 660.5 + 120.7 g and 674.8 + 118.3
g, p<0.05).

Daily

3-4 times a week

® Group II

® Groupl

1-2 tumes a week

Fig. 3 The frequency of colic attacks in children depending on the method of treatment
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Discussion

The prevalence of intestinal colic in infants is
quite high, but it is higher among European infants
[15] and lower among Asian infants [16]. A possible
explanation for the differences in the prevalence
of colic lies in the different interpretations of this
condition. The results of the study [17] indicate
that maternal perinatal health status associated with
infant pain may be an important factor to consider in
understanding the reporting and prevalence of colic,
abdominal pain, and pain or other discomfort that
lead to a visit to the doctor.

Our study found that colic was more often observed
in the evening or at night. Like other researchers, we
failed to find a significant difference in the prevalence
of colic between exclusively breastfed and formula-
fed infants, but early transfer of infants to mixed or
formula feeding was a risk factor for the development
of colic [18, 19]. In contrast to the study [20], we and
other researchers [17] did not establish a relationship
between the prevalence of colic in infants and the
social status of parents. However, the conducted study
showed a relationship between the age of the parents,
smoking of the mother and hypodynamia of the mother
during pregnancy, a positive history of the parents
regarding functional diseases of the gastrointestinal
tract, hypoxic-ischemic lesions of the central nervous
system and body weight at birth of 2900 g and less
and intestinal colic in infants. The importance of the
influence of these factors was partially confirmed in
the study [21].

We did not investigate the effect of cow's milk
in the diet of a nursing mother on the incidence
of intestinal colic in infants, but research [22-24]
documented the effectiveness of removing cow's milk
from the diet of a formula-fed infant and from the diet
of a nursing mother. There are educational programs
for preparing parents to deal with children's colic
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medication.

1. de Morais MB, Toporovski MS, Tofoli MHC, Barros KV, Silva LR, Ferreira CHT. Prevalence of Functional
Gastrointestinal Disorders in Brazilian Infants Seen in Private Pediatric Practices and Their Associated Factors. J Pediatr
Gastroenterol Nutr. 2022;75(1):17-23. doi: 10.1097/MPG.0000000000003469

2. Cordeiro Santos ML, da Silva Junior RT, de Brito BB, Fran¢a da Silva FA, Santos Marques H, Lima de Souza
Gongalves V, et al. Non-pharmacological management of pediatric functional abdominal pain disorders: Current evidence
and future perspectives. World J Clin Pediatr. 2022;11(2):105-19. doi: 10.5409/wjcp.v11.i2.105

3. Muhardi L, Aw MM, Hasosah M, Ng RT, Chong SY, Hegar B, et al. A Narrative Review on the Update in the
Prevalence of Infantile Colic, Regurgitation, and Constipation in Young Children: Implications of the ROME IV Criteria.
Front Pediatr [Internet]. 2022[cited 2023 Feb 28];9:778747. Available from: https://www.frontiersin.org/articles/10.3389/

fped.2021.778747/full doi: 10.3389/fped.2021.778747

4. Drossman DA, Hasler WL. Rome IV-Functional GI Disorders: Disorders of Gut-Brain Interaction. Gastroenterology.

2016;150(6):1257-61. doi: 10.1053/j.gastro.2016.03.035

5. Wei Z, Yang Q, Yang Q, Yang J, Tantai X, Xing X, et al. Rome III, Rome IV, and Potential Asia Symptom Criteria
for Functional Dyspepsia Do Not Reliably Distinguish Functional From Organic Disease. Clin Transl Gastroenterol
[Internet]. 2020[cited 2023 Feb 28];11(12):e00278. Available from: https://journals.lww.com/ctg/Fulltext/2020/12000/
Rome III, Rome IV, and Potential Asia Symptom.12.aspx doi: 10.14309/ctg.0000000000000278

6. Huang H, Wang C, Lin W, Zeng Y, Wu B. A population-based study on prevalence and predisposing risk factors of
infant functional gastrointestinal disorders in a single center in Southern Fujian. Front Pediatr [Internet]. 2022[cited 2023
Feb 28];10:993032. Available from: https://www.frontiersin.org/articles/10.3389/fped.2022.993032/full doi: 10.3389/

fped.2022.993032

7. Gordon M, Biagioli E, Sorrenti M, Lingua C, Moja L, Banks SS, et al. Dietary modifications for infantile colic.
Cochrane Database Syst Rev [Internet]. 2018[cited 2023 Feb 28];10(10):CD011029. Available from: https://www.
cochranelibrary.com/cdsr/doi/10.1002/14651858.CD011029.pub2/full doi: 10.1002/14651858.CD011029.pub2

8. Ahmed M, Billoo AG, Igbal K, Memon A. Clinical Efficacy Of Lactase Enzyme Supplement In Infant Colic: A
Randomised Controlled Trial. J Pak Med Assoc. 2018;68(12):1744-7.

9. Li X, Xu Y. Unraveling the Molecular Mechanisms of Fructus Anisi Stellati as a Remedy for Infantile Colic
by Network Pharmacology. Evid Based Complement Alternat Med [Internet]. 2020[cited 2023 Feb 28];2020:9210304.
Available from: https://downloads.hindawi.com/journals/ecam/2020/9210304.pdf doi: 10.1155/2020/9210304

10. Mai T, Fatheree NY, Gleason W, Liu Y, Rhoads JM. Infantile Colic: New Insights into an Old Problem. Gastroenterol
Clin North Am. 2018;47(4):829-44. doi: 10.1016/j.gtc.2018.07.008

15



HEOHATOJIOTISA, XIPYPIISi TA NEPUHATANIbHA MEQULUHA T. X111, Ne 1(47), 2023

NEONATOLOGY, SURGERY AND PERINATAL MEDICINE voL. xii, Ne 1(47), 2023 KEY TITLE: NEONATOLOGIA, HIRURGIA TA PERINATAL'NA MEDICINA (ONLINE)
ABBREVIATED KEY TITLE: NEONATOL. HIiR. PERINAT. MED. (ONLINE)

ISSN 2226-1230 (PRINT) ISSN 2413-4260 (ONLINE)

11. Kim JH, Lee SW, Kwon Y, Ha EK, An J, Cha HR, et al. Infantile Colic and the Subsequent Development of the
Irritable Bowel Syndrome. J Neurogastroenterol Motil. 2022;28(4):618-29. doi: 10.5056/jnm21181

12. Glanville J, Ludwig T, Lifschitz C, Mahon J, Miqdady M, Saps M, et al. Costs associated with functional
gastrointestinal disorders and related signs and symptoms in infants: a systematic review protocol. BMJ Open [Internet].
2016[cited 2023 Feb 28];6(8):e011475. Available from: https://bmjopen.bmj.com/content/bmjopen/6/8/e011475.full.pdf
doi: 10.1136/bmjopen-2016-011475

13. Narang M, Shah D. Oral lactase for infantile colic: a randomized double-blind placebo-controlled trial. BMC
Pediatr [Internet]. 2022[cited 2023 Feb 28];22(1):468. Available from: https://bmcpediatr.biomedcentral.com/counter/
pdf/10.1186/s12887-022-03531-8.pdf doi: 10.1186/s12887-022-03531-8

14. Dobson D, Lucassen PL, Miller JJ, Vlieger AM, Prescott P, Lewith G. Manipulative therapies for infantile
colic. Cochrane Database Syst Rev [Internet]. 2012[cited 2023 Feb 28];12:CD004796. Available from: https://www.
cochranelibrary.com/cdsr/doi/10.1002/14651858.CD004796.pub2/full#0 doi: 10.1002/14651858.CD004796.pub2

15. Steutel NF, Zeevenhooven J, Scarpato E, Vandenplas Y, Tabbers MM, Staiano A, et al. Prevalence of Functional
Gastrointestinal Disorders in European Infants and Toddlers. J Pediatr. 2020;221:107-14. doi: 10.1016/j.jpeds.2020.02.076

16. Chia LW, Nguyen TVH, Phan VN, Luu TTN, Nguyen GK, Tan SY, et al. Prevalence and risk factors of functional
gastrointestinal disorders in Vietnamese infants and young children. BMC Pediatr [Internet]. 2022[cited 2023 Feb
281;22(1):315. Available from: https://bmcpediatr.biomedcentral.com/counter/pdf/10.1186/s12887-022-03378-z.pdf
doi: 10.1186/s12887-022-03378-z

17. Despriee AW, Migi CO, Smastuen MC, Glavin K, Nordhagen L, Jonassen CM, et al. Prevalence and perinatal
risk factors of parent-reported colic, abdominal pain and other pain or discomforts in infants until 3 months of age - A
prospective cohort study in PreventADALL. J Clin Nurs. 2022;31(19-20):2784-96. doi: 10.1111/jocn.16097

18. Vandenplas Y, Hauser B, Salvatore S. Functional Gastrointestinal Disorders in Infancy: Impact on the Health of
the Infant and Family. Pediatr Gastroenterol Hepatol Nutr. 2019;22(3):207-16. doi: 10.5223/pghn.2019.22.3.207

19. Gondim MMBB, Goulart AL, Morais MB. Prematurity and functional gastrointestinal disorders in infancy: a
cross-sectional study. Sao Paulo Med J. 2022;140(4):540-6. doi: 10.1590/1516-3180.2021.0622.R1.29102021

20. Canivet CA, Ostergren PO, Rosén AS, Jakobsson IL, Hagander BM. Infantile colic and the role of trait anxiety
during pregnancy in relation to psychosocial and socioeconomic factors. Scand J Public Health. 2005;33(1):26-34. doi:
10.1080/14034940410028316

21. Scarpato E, Salvatore S, Romano C, Bruzzese D, Ferrara D, Inferrera R, et al. Prevalence and Risk Factors
of Functional Gastrointestinal Disorders: A Cross-Sectional Study in Italian Infants and Young Children. J Pediatr
Gastroenterol Nutr. 2023;76(2):e27-35. doi: 10.1097/MPG.0000000000003653

22. Al-Beltagi M, Saeed NK, Bediwy AS, Elbeltagi R. Cow's milk-induced gastrointestinal disorders: From infancy
to adulthood. World J Clin Pediatr. 2022;11(6):437-54. doi: 10.5409/wjcp.v11.i16.437

23. Kansu A, Yiice A, Dalgi¢ B, Sekerel BE, Cullu-Cokugras F, Cokugras H. Consensus statement on diagnosis,
treatment and follow-up of cow's milk protein allergy among infants and children in Turkey. Turk J Pediatr. 2016;58(1):1-
11. doi: 10.24953/turkjped.2016.01.001

24. Fiocchi A, Barrio-Torres J, Dupont C, Howells HE, Shamir R, Venter C, et al. Hydrolyzed rice formula for dietary
management of infants with cow's milk allergy. World Allergy Organ J [Internet]. 2022[cited 2023 Feb 28];15(12):100717.
Available from: https://www.worldallergyorganizationjournal.org/article/S1939-4551(22)00093-X/fulltext doi:
10.1016/j.waojou.2022.100717

25. Gordon M, Gohil J, Banks SS. Parent training programmes for managing infantile colic. Cochrane Database
Syst Rev [Internet]. 2019[cited 2023 Feb 28];12(12):CD012459. Available from: https://www.cochranelibrary.com/cdsr/
doi/10.1002/14651858.CD012459.pub2/full#0 doi: 10.1002/14651858.CD012459.pub2

26. Barlow J, Bergman H, Korner H, Wei Y, Bennett C. Group-based parent training programmes for improving
emotional and behavioural adjustment in young children. Cochrane Database Syst Rev [Internet]. 2016[cited 2023 Feb
28]1;2016(8):CD003680. Available from: https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD003680.
pub3/full#0 doi: 14651858.CD003680.pub3

27. Bemanalizadeh M, Badihian N, Khoshhali M, Badihian S, Hosseini N, Purpirali M, et al. Effect of parenting
intervention through "Care for Child Development Guideline" on early child development and behaviors: a randomized
controlled trial. BMC Pediatr [Internet]. 2022[cited 2023 Feb 28];22(1):690. Available from: https://bmcpediatr.
biomedcentral.com/counter/pdf/10.1186/s12887-022-03752-x.pdf doi: 10.1186/s12887-022-03752-x

28. Buffone F, Monacis D, Tarantino AG, Dal Farra F, Bergna A, Agosti M, et al. Osteopathic Treatment for
Gastrointestinal Disorders in Term and Preterm Infants: A Systematic Review and Meta-Analysis. Healthcare (Basel)
[Internet]. 2022[cited 2023 Feb 28];10(8):1525. Available from: https://www.mdpi.com/2227-9032/10/8/1525 doi:
10.3390/healthcare10081525

29. Gorka AM, Nauta F, Bijlsma MW, et al. Current treatment practice of functional abdominal pain disorders in
children: A multicenter survey. Indian J Gastroenterol. 2022;41(4):369-377. https://doi.org/10.1007/s12664-022-01253-4

30. Carnes D, Plunkett A, Ellwood J, Miles C. Manual therapy for unsettled, distressed and excessively crying infants:
a systematic review and meta-analyses. BMJ Open [Internet]. 2018[cited 2023 Feb 28];8(1):e019040. Available from:
https://bmjopen.bmj.com/content/bmjopen/8/1/e019040.full.pdf doi: 10.1136/bmjopen-2017-019040

16



PE3YNbTATU ANCEPTALINHUX TA HAYKOBO-AOCHIAHWUX POBIT / RESULTS THESIS AND SCIENTIFIC - RESEARCH

E®EKTHBHICTh 3ACTOCYBAHHSA MOCTYPAJBHOI TEPAIIII Y HEMOBJIAT
I3 YACTUMHU KUIIKOBUMMU KOJIbKAMHU

T.B. Copoxman, B.I. Ocmanuyk

BykoBHHCHKWIi 1ep:kaBHUI MeIHYHUI YHiBepCHTET
(Ykpaina, YepniBui)

Pesiome

JINTS9i KOJIBKY — I1e 3aralbHAN TePMiH, SIKMH BUKOPUCTOBY€ETHCS JUIS IO3HAYCHHS HAIMIPHOTO I1J1ady, OO0JII0 B )KUBOTI Ta AUCKOM(DOp-
Ty B TIEPII MICAIl XKXHUTTS, i BOHH BUKJIUKAIOTh CTPeC y OAThKIB Ta 3aHEMIOKOEHHS B KITHINUCTIB. KOMBKH y HEMOBIST PO3MOBCIOMKEHI B
YCbOMY CBITi. PUMCBKI KpUTEpii IPOMOHYIOTh AiarHOCTHYHI KpUTEpii 118 (QyHKIIOHAIBHUX CHMIITOMIB LITyHKOBO-KUIIKOBOTO TPAaKTYy,
ajie He 0OTOBOPIOIOTH iX JIIKYBaHHS. MaHINMyIATUBHI METOM JIIKYBaHHS PO3IIISIAIOTHCS SIK €(DEKTHBHI BTPyYaHHs JUIsl 3MEHIICHHS TSIK-
KOCTi CHMITTOMIB.

Merta. Ouinnt eeKTHBHICTh HOCTYPAJIbHOI Tepartii B HEMOBIIAT i3 KUIIKOBUMH KOJIBKAMU.

Marepiaau i MeToau. Y IIOTOYHOMY IIPOCIIEKTUBHOMY KOTOPTHOMY JOCII/PKEHHI BUKOPUCTOBYBAJIMCS TaHi, OTPHMaHI BiJ] KOTOPTH
«Matu-guTHHaY. [1ig cnocTepexeHHsIM 3HaXOIMIHCS 37 map «MaTH-IUTHHAY (BiK HEMOBJIAT B 2 THKHIB 110 4 MicswiB). MeTomoMm mpo-
CTOI paHAOMiHI3aLii CTBOPEHO JBi Irpymu crocrepekeHHs: | rpyna — 17 HeMOBIAT, AKi OTPUMYBaJIM TpaJULilHy Teparnito (npenaparu
Ha OCHOBI CUMETHKOHY, IPOKIHETHKH, ()EPMEHTH, CIIa3MOJITHKH, IPH 3HAYHOMY METEOPU3Mi 3aCTOCOBYBAJIH Ta30BiJBIIHY TPYOKY UM
Mikpoxkuizmy), Il rpyma — 20 HeMOBIIAT, IKUM BUKOHYBAJIH MOCTYpPAIbHY TEPATIiio.

JI1s BUSBICHHS CTaTHCTUYHOI PI3HMIL MiX MOKAa3HUKAMHU B IPyIax, PO3MOAIICHUX HOPMAIIbHO, 3aCTOCOBYBABCS t-KpUTEPil 10CTO-
BipHOCTI CT’IO/IeHTa, CTYNiHb 3HAYUMOCTI — p. BiporigHiCTh pi3HMLI MiX BITHOCHUMH BEIHMYMHAMH BH3HAYayiacs METOZOM KyTOBOIO
nepetrBopenHs Pimepa (Po).

JluzaiiH [ocnifpkeHHs Ta BCi METOAM, BUKOPHUCTaHI B [IbOMY JIOCIHIIKEHHI, PO3IISIHYTO Ta CXBAJICHO KOMICi€to 3 OioeTHkH ByKkoBHH-
CBHKOTO JIeP)KAaBHOTO MEIMYHOTO YHiBepcHuTeTy (mpoTokon Ne 8 Bix 17.02.2023).

JlocmimpkeHHS TIPOBEICHO B PaMKax HayKOBO-IOCTIIHOT poOoTH «PaHHS AiarHOCTHKA, JTIKyBaHHS 1 MPOQilaKkTHKa MOETHAHOI MaTo-
J0Ti{ IITYHKOBO-KHIIIKOBOTO TPAKTY Ta IUTONOAIOHOT 351031 y Aiteit» (HoMep aepixkaBHoi peectpauii 0116U002937, repMin BUKOHAHHS
02.2016-11.2022 pp.).

PesyabraTn. V 81,1% HEMOBIAT KONBKH PO3MOUNHANUCS TICHA 2 TIKHSA XKUTTA, y 18,9% - micns 1-ro micsms sxurta. CepenHiit Bik
nosiBu cuMnToMiB ctaHoBus 1,1 + 0,1 micansa. Crnodarky Konbku BUHHKaM pifme (1-2 pa3u Ha THK/JEHb) Ta TPUBAIM 10 15 XBUIINH, 3
BIKOM iX 4acToTa Ta TpHUBaJicTh 30inbmIyBancs. Hamu BuiieHo 0CHOBHI (akTOpH PU3UKY PO3BUTKY KOJIBKH y HEMOBIIST: MOJIOAIINH
Bik OaTbkiB (P = 0,529, p = 0,001), TroTroHONMaNiHHAM Matepi (P = 0,498, p=0,01), rinonuramist marepi mig gac BaritHocTi (D = 0,511,
p = 0,02), nozutuBHMIT aHaMHe3 y OaTbka 1010 (YHKIIOHATPHUX 3aXBOPIOBAHb LIITYHKOBO-KUIIKOBOTO TpakTy (P = 0,788, p= 0,004),
NO3UTUBHUM aHAMHe3 y Marepi moao (yHKIiOHaJbHUX 3aXBOPIOBAHb IILTYHKOBO-KHIIKOBOro Tpakry (© = 0,489, p= 0,01), xapyosa
anepris y marepi (O = 0,476, p = 0,02), xapuosa anepris y 6arska (@ = 0,329, p = 0,05), panse (10 3 MicAIiB) HepeBeACHHS AUTHHI Ha
3mimane ado mty4He BurogosyBaHHs (P = 0,324, p = 0,05), rinokcuuno-imemiyne ypaxenus [THC (® = 0,467, p = 0,05), maca rina
npu HapokeHHi <2900r (@ = 0,531, p = 0,01). [lunamika cuMITOMIB y JiTeil 000X IpyIl CriocTepekeHHs Oyi1a Maiike 0JHAKOBOIO, 3a
BUKITIOUCHHSAM TaKHX O3HAK KOJBKH SIK METEOPU3M Ta OypUyaHHs, SKi B AiTeH, 110 3HAXOAMIUCS Ha TOCTYPaJIbHIN Tepartii, SHUKaJIH IIBH/I-
e Ha 2,7+0,6 nHi. 3MeHIIyBaIacs TAaKOX YaCTOTA HAMAiB KOJIbKU. Bi3Ha4eHO MO3NTUBHY AMHAMIKY MPHOABKM MaCH Tija y HEMOBIIAT
000X TpyIL.

BucnoBku

1. CepenHiii Bik MOSIBU CHMOTOMIB KHIIIKOBUX KOJBOK Y HEMOBJIAT cTaHOBHB 1,1 + 0,1 micsips.

2. BeraHoBIIEHO 3B'SI30K MiX BIiKOM 0aTBKiB, TIOTIOHONAJTIHHAM MaTepi Ta rilloAMHAMIEI0 MaTepi IMij Jac BariTHOCTI, IIO3UTHBHUM
aHaMHE30M y 0aThKiB I0A0 (YHKIIOHAIGHUX 3aXBOPIOBAHB IITYHKOBO-KHIIKOBOTO TPAKTYy, FIIOKCHYHO-imeMiyHAM ypaxeHHsM LITHC
Ta Macolo Tia npu Hapo/pKeHHi MeHne 2900r Ta KUIIKOBUMH KOJBKAMH Y HEMOBJIAT.

3. 3acTocyBaHHS MOCTYpaIbHOI Teparii y HEMOBJIAT i3 KUIIKOBUMH KOJbKAaMHU € e()eKTUBHUM METOJIOM iX JIIKYBaHHS, IO MiJITBEp-
JDKYETBCS MTO3UTUBHOIO MHAMIKOIO CHMITOMIB, 3MEHIIEHHSAM YacTOTH Ta TPUBATOCTI HAMaJiB KOJBKH, JOCTATHHOIO MPHOABKOIO Mach
Tina Ta He noTpedye BUTpAT Ha JIIKH.

Ku11040Bi cJ10Ba: nemoBnaTa; KMIIKOBI KOJBKM; MOCTypajibHA Tepatis.
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CHANGES IN THE INDICATORS OF
ABDOMINAL ARTERIAL CIRCULATION
WHEN APPLYING VARIOUS ANESTHETIC

Ya.V. Semkovych TECHNIQUES IN CHILDREN

Communal Non-Profit Enterprise “Ivano-Frankivsk
Regional Children’s Clinical Hospital of Ivano-
Frankivsk Regional Council”, Ivano-Frankivsk National
Medical University

(Ivano-Frankivsk, Ukraine)

Summary

Intra-abdominal hypertension and abdominal compartment syndrome result from increased intra-abdominal
pressure. In addition, intra-abdominal hypertension has been reported to be an independent risk factor for pediatric
intensive care unit mortality.

The study aimed to compare the efficacy and the effect of various anesthetic techniques using regional anesthesia
on the indicators of abdominal arterial circulation in anterior abdominal wall surgery in children.

Materials and Methods. The study included 90 children at the age of 7-18 years. All children underwent anterior
abdominal wall surgery under general anesthesia and were divided into 3 groups: Group I included 30 children
who underwent anterior abdominal wall surgery under general anesthesia using morphine; Group II comprised 30
children who underwent anterior abdominal wall surgery under general anesthesia using the transversalis fascia
plane block combined with the quadratus lumborum block 4 via a single injection; Group Il included 30 children
who underwent anterior abdominal wall surgery under general anesthesia using the TFPB.

The manuscript was approved by the Ethics Committee of the Communal Non-Profit Enterprise “Ivano-Frankivsk
Regional Children’s Clinical Hospital of Ivano-Frankivsk Regional Council”, as evidenced by an Excerpt from the
Minute of the Committee Meeting No. 2 dated February 24, 2022.

The results obtained were statistically processed using statistical measures of variation, correlation analysis,
Student’s t-test. Differences were considered statistically significant at p<0.05. The proportions were statistically
compared by using a z-test.

The study is a fragment of the research project of the Department of Children Diseases of Postgraduate Medical
Education Faculty, Ivano-Frankivsk National Medical University “Health Status and Adaption of Children from the
Precarpathian Region with Somatic Diseases, Their Prevention” 2021-2026, state registration number 0121U111129;
the author is a co-researcher.

Results and Discussion. The analysis of acute pain on the selected scales found significantly higher indicators of
acute pain on the FLACC scale in the group of conventional anesthesia (Group I, p<0.001) as compared to Group II,
where the TFPB in combination with the QLB-4 was used. The analysis of the Likert scale responses found that, over
the course of treatment, there was a significant reduction in pain indicators among patients of Group Il as compared
to those in Group I and Group III (p<0.001). High pain intensity in children who received conventional anesthesia
led to a prolonged length of hospital stay and increased IAP (FLACC scale (rx,y=0.38%0.16, p=0.02).

Conclusions. A combination of regional anesthesia techniques and conventional anesthesia leads to a reduction
in IAP, and increase in APP, a decrease in the resistance index in the superior mesenteric artery and shortens the

length of hospital stay as compared to conventional anesthesia management.
Keywords: Children; Regional Anesthesia; Myofascial Blocks; Opioids.

Introduction

The abdomen is a closed space enclosed by the
spine, pelvis, diaphragm, and abdominal wall. The
elasticity of the walls and character of abdominal
contents determine the pressure within the abdominal
cavity ata given time. Intra-abdominal pressure (AIP)
is defined as the steady-state pressure concealed
within the abdominal cavity [1]. Abdominal pressure
varies depending on the patient's physiological status,
increases with aspiration, use of abdominal muscles,
and increase in fluid volume (e.g., ascites, blood).
AIP is also affected by conditions limiting abdominal
cavity expansion (e.g., third-spacing, burn eschars,
contractures). Normal IAP ranges between 0 - 10
mm Hg. One study indicated that in children whose
IAP was measured directly through the peritoneal
dialysis catheter following cardiac surgery, median
IAP was found to be 4 mm Hg with a range of 1 -
8 mm Hg [2]. Abdominal perfusion pressure (APP),
similar to cerebral perfusion pressure, is defined as
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the mean arterial pressure minus IAP. In adults, it
has been considered as a more accurate predictor
of visceral perfusion. Increased IAP is an adverse
complication often diagnosed in the postoperative
period in children; it has a negative effect on organ
functioning and can result in multiple organ failure
[3]. Intra-abdominal hypertension and abdominal
compartment syndrome result from increased IAP.
Nevertheless, routine IAP measurement is not
frequently used in pediatric practice and is not
regarded as the standard for most intensive care
units [4]. In addition, intra-abdominal hypertension
has been reported to be an independent risk factor
for pediatric intensive care unit mortality [5-10].
Risk factors for intra-abdominal hypertension and
abdominal compartment syndrome are as follows:
decreased compliance of the abdominal wall
after abdominal surgery, increased intraluminal
content, ascites, hepatomegaly, abdominal tumors,
capillary leak syndrome in septic shock, congenital
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diaphragmatic hernia, gastroschisis [11].

Abdominal wall surgeries account for 88% of
all pediatric surgeries. To provide analgesia and
protect from aggressive surgical management,
due to psychological characteristics of children,
general anesthesia is used; however, the main reason
for using this type of anesthesia is that pediatric
anesthesiologists have insufficient knowledge of the
technique and methods of regional anesthesia due to the
prevalence of the myth about excessive invasiveness
of regional analgesia [12]. Analgesic efficacy of
different types of regional anesthetic blocks has not
been studied sufficiently; therefore, peripheral nerve
blocks can have advantages over central nerve blocks
due to their safety and analgesia duration [13, 14]. As
the perioperative pain control may involve long-term
and persistent opioid use, the application of regional
anesthesia, as a part of multimodal approach to pain
management, results in reducing opioid use after
surgery, thereby providing an adequate postoperative
analgesia as compared to opioids [15].

In general, despite the advantages of this analgesia
type, the implication of regional anesthesia techniques
is still insufficient [16, 17]. According to the recently
published data, peripheral nerve blocks were used
only in 25.5% out of 12 million surgeries; regional
anesthesia techniques were used in 3.3% of these
cases only [18]. If opioids had a universal effect
and caused no side effects, there would be no acute
pain. For success of regional anesthesia, it should be
indicated correctly, block the target nerve, and use
the appropriate technique and equipment [19-22]. In
addition, regional anesthesia should be an integral
part of the Enhanced Recovery after Surgery (ERAS)
program, while opioids should be avoided whenever
possible due to their unfavorable side effects [23-27].

The aim of the study was to compare the efficacy
and the effect of various anesthetic techniques using
regional anesthesia on the indicators of abdominal
arterial circulation in anterior abdominal wall
surgery in children.

Materials and Methods

The study included 90 (49 boys and 41 girls)
children at the age of 7-18 years who were treated at
the surgical department of a Communal Non-Profit
Enterprise “Ivano-Frankivsk Regional Children’s
Clinical Hospital of Ivano-Frankivsk Regional
Council”, Ivano-Frankivsk, Ukraine, and underwent
anterior abdominal wall surgery for inguinal hernia,
appendicitis using different analgesic techniques
during 2020-2022. Inclusion criteria were children
with inguinal hernia and appendicitis ASA grades
I-II at the age of 7-18 years, with the mandatory
parental consent to involve their child in clinical
research. Exclusion criteria included children less
than 7 years of age; those with ASA grade III or
higher, mental disorders, neoplasms, or tumors,
acute or inflammatory processes of any etiology and
localization, sepsis, shock; those who previously
underwent lower abdominal surgery; those who
experienced pain for six months prior to surgery;
those who refused to participate in the research;
children whose parents refused to give consent and
children who gave no consent.

All children were divided into 3 groups: Group
I included 30 children who underwent anterior
abdominal wall surgery under general anesthesia
using morphine; Group II comprised 30 children who
underwent anterior abdominal wall surgery under
general anesthesia using the transversalis fascia
plane block (TFPB) combined with the quadratus
lumborum block 4 (QLB-4) via a single injection;
Group III included 30 children who underwent
anterior abdominal wall surgery under general
anesthesia using the TFPB.

All children underwent anterior abdominal wall
surgery under general anesthesia. Postoperative
pain management included multimodal analgesia.
The assessment of acute pain and the quality of pain
management was carried out by means of the Visual
Analogue Scale (VAS), the Face, Legs, Activity,
Cry, Consolability (FLACC) scale, the Likert
psychometric survey scale. The VAS, FLACC, and
Likert scale scores were determined 6, 12, 72 hours
after surgery and at discharge in all children.

Examination by ultrasonography involving gray
scale (B-mode), color flow, and spectral Doppler
imaging allows for timely assessment of central
hemodynamics and early detection of inadequate
pain management. Abdominal arterial circulation
was assessed by means of a Philips Lumify handheld
ultrasound device using a low-frequency (2-5 MHz)
convex transducer.

All clinical and laboratory studies were conducted
in accordance with the World Medical Association
Declaration of Helsinki “Ethical Principles for
Medical Research Involving Human Subjects”.
Accordingto the Law, priorto a subject’s participation
in the study, a written informed consent form was
signed by each subject (parents/adult guardians). The
manuscript was approved by the Ethics Committee
of the Communal Non-Profit Enterprise “Ivano-
Frankivsk Regional Children’s Clinical Hospital of
Ivano-Frankivsk Regional Council”, as evidenced
by an Excerpt from the Minute of the Committee
Meeting No. 2 dated February 24, 2022.

The results obtained were statistically processed
using statistical measures of variation, correlation
analysis, Student’s t-test. Differences were considered
statistically significant at p<0.05. The proportions
were statistically compared by using a z-test.

The study is a fragment of the research project of
the Department of Children Diseases of Postgraduate
Medical Education Faculty, [vano-Frankivsk National
Medical University “Health Status and Adaption
of Children from the Precarpathian Region with
Somatic Diseases, Their Prevention” 2021-2026, state
registration number 0121U111129; the author is a co-
researcher. Results and Discussion

The assessment of children’s age, body weight,
and gender found no difference, indicating a
representative sample. The analysis of acute pain on
the selected scales revealed that from the moment
of awakening after surgery until the discharge
time, children of Group I (conventional anesthesia,
p<0.001) had significantly higher indicators of acute
pain on the FLACC scale as compared to Group II,
where the TFPB in combination with the QLB-4 was
used. The comparison of the indicators in Group I
and Group III revealed significantly lower rates in
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Group III only in the postoperative period (7.29+0.13 vs
5.1340.18, p2<0.001) and on the first day after surgery
(4.3140.19 vs 2.97£0.09, p2<0.001). Meanwhile, single-
shot TFPB combined with the QLB-4 was found to result
in reducing pain intensity throughout the entire treatment
period (p3<0.001), except for the first postoperative day
(2.80+0.13 vs 2.97+0.09, p3>0.05) (Table 1).

The comparison of pain intensity between Group I
and Group II found a statistically significant difference
in the VAS score throughout the entire treatment period
(p<0.001). The same comparison between Group I
and Group III confirmed the difference only in the
postoperative period and six hours postoperatively
(p<0.001), with no significant difference until
discharge. Children who received the combined
regional block responded to pain management better
than those receiving the TFPB alone (Table 1).

The analysis of the Likert scale responses found the
following: according to the Fisher’s least significant
difference (LSD) test for pairwise comparison of
groups, over the course of treatment, patients of
Group II had significantly lower pain indicators as
compared to those in Group I and Group I1I (p<0.001).
The application of the combined regional block in
Group II was accompanied by significantly lower
postoperative pain intensity — by 1.72 and 1.7 times,
as compared to Group I and Group IIT (5.93+£0.19 in
Group II vs 10.5740.18 and 10.12+0.15 in Group I
and Group III, respectively, p<0.001). At the time
of discharge, pain intensity was lower in Group II —
by 1.87 and 1.55 times, respectively, as compared to
other anesthetic techniques (3.50+0.15 in Group II
vs 6.57+0.14 and 5.45+0.22 in Group I and Group
II1, respectively, p<0.001) (Table 1).

Table 1
Acute pain assessment scales
Group | Group Il Group Il
n=30 n=30 n=30 p1 p2 p3
Mtm M+m M+m
immediately <0.001 <0.001 <0.05
after surgery 7.29+0.13 4.57+0.14 5.13+0.18
six hours 6.29+0.17 3.73+0.17 587+0.17 <0.001 >0.05 <0.001
after surgery e e e
twelve hours <0.001 >0.05 <0.001
FLACC after surgery 5.26+0.17 3.20+0.14 4.92+0.09
one day 4312019 | 2.800.13 | 2.97+0.09 <0.001 <0.001 >0.05
after surgery
three days 377+0.18 2 40+0.18 3.32+0.16 <0.001 >0.05 <0.001
after surgery T T e
at discharge 3.26%0.19 1.77+0.14 2.86+0.07 <0.001 >0.05 <0.001
immediately <0.001 <0.001 <0.05
after surgery 7.54+0.11 4.33+0.15 4.9+0.16
six hours 6.63+0.14 3.70+0.17 4.07+0.20 <0.001 <0.001 >0.05
after surgery Y e IR
twelve hours 5 66+0.16 3.10+0.15 5 12+0.22 <0.001 >0.05 <0.001
VAS after surgery e T e
one day <0.001 >0.05 <0.001
after surgery 4.6+£0.18 2.97+0.16 4.08+0.19
three days 3 89+0.15 2 97+0.14 3.47+0.16 <0.001 >0.05 <0.001
after surgery U i e
at discharge 3.17+0.19 1.73+0.13 2.7+0.14 <0.001 >0.05 <0.001
gﬁig;ery 13.8+0.16 | 13.53:0.21 | 13.17+0.19 >0.05 <0.05 >0.05
Likert I fter surgery | 10.57#0.18 | 593019 | 10.12£0.15 <0.001 >0.05 <0.001
at discharge 6.57+0.14 3.50+0.15 5.45+0.22 <0.001 <0.001 <0.001
Notes:

p, - a statistically significant difference between Group | and Group II;
p, - a statistically significant difference between Group | and Group lll;
p, - a statistically significant difference between Group Il and Group Ill.

The analysis of the correlation coefficient between
pain intensity and length of stay suggested that high
pain intensity in children who received conventional
anesthesia led to a prolonged length of hospital stay
(FLACC scale (rx,y=0.38+0.16, p=0.02). In patients
of Group I, a moderate positive correlation was seen.
In addition, in children of Group III who received
the TFPB alone, there was a moderate positive
correlation on the VAS (VAS (rx,y=0.42+0.18,
p=0.02) (Table 2).

The analysis of IAP indicators confirmed
increasing IAP in the group of opioid anesthesia
(14.942.2 mm Hg after surgery, 14.4+4.1 mm
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Hg 12 hours following surgery, 14.942.0 mm Hg
24 hours after surgery, 10.1+1.8 mm Hg 72 hours
postoperatively, p<0.05), which was not observed in
patients treated with regional anesthesia techniques
(Table 3). Patients who received opioid anesthesia
had the lowest

APP 24 hours following surgery (52.2+2.6 mm
Hg, p<0.05) as compared to patients who received
regional myofascial blocks (69.5£2.8 mm Hg
and 63.5+2.8 mm Hg in Group II and Group III,
respectively), that was a sign of IAP normalization
and, probably, the adequacy of pain management
and elimination of intra-abdominal hypertension
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frequently present in the postoperative period after
abdominal surgeries.

To confirm the difference between the methods
of analgesia and intra-abdominal hypertension
assessment, blood flow in the superior mesenteric
artery and renal arteries was studied. In children
receiving opioids for pain management (Group I), 12,
24, and 72 hours after surgery, high resistive indices
(IR) in the superior mesenteric artery were found

- 0.94+£0.02, 0.90+0.04 and 0.83+0.07 (p<0.05),
respectively, while in children who received
myofascial blocks, these indices were within the
normal range (0.60+0.03, 0.60+0.01, 0.67+0.07
and 0.64+0.03, 0.62+0.02, 0.68+0.07 in Group II
and Group III, respectively), that pathogenetically
reflected the block of microcirculatory blood flow
and, as a result, ineffective pain management when
using traditional anesthesia methods only (Table 3).

Table 2
Correlation between pain intensity and length of stay
FLACC/length of stay r. .=0.38+0.16 p=0.02
Group | VAS/length of stay r..=0.14+0.16 p=0.39
Likert/length of stay r. =-0.12+0.17 p=0.51
FLACC/length of stay r. =-0.07+0.19 p=0.70
Group Il VAS/length of stay r.,=0.09+0.18 p=0.62
Likert/length of stay r. =-0.06+0.18 p=0.77
FLACC/length of stay r.,=0.16£0.17 p=0.41
Group Il VAS/length of stay r.,=0.42+0.18 p=0.02
Likert/length of stay ,=-0.04£0.19 p=0.82
Table 3

Changes in the indicators of abdominal circulation and intra-abdominal pressure (M+m)

Study period

(a.renal.sin)

Indicators immediately after 12 hours 24 hours 72 hours

surgery after surgery after surgery after surgery
Opioid anesthesia, n=30
IAP, mm Hg 14.9+2.2* 14444 1% ** 14.9+2.0% ** 10.1+£1.8*% **
APP, mm Hg 60.8+4.4* 55.5+3.2% ** 52.2+2.6*** 52.4+6.0*,**
IR 0.79+0.02 0.94+0.02*,** 0.90+0.04*,** 0.83+0.07*,**
(a.mes.sup.)

IR * k% * k% * k%

(a.renal.dex.) 0.70+0.04 0.97+0.03%, 0.96+0.08*, 0.89+0.03%,
IR 0.78£0.02 0.9140.03*,** 0.94£0.04* ** 0.85£0.02* **

General anesthesia and QLB+TFPB, n=30

(a.renal.sin)

IAP, mm Hg 6.7 222 5444 1 5822.0 52:1.8
APP, mm Hg 70.4%4.4 69.224.0 69.56:2.8 68,3154

IR 0.74%0.04 0.6040.03 0.60£0.01 0.6740.07
(a.mes.sup.)

IR
(a.rens).dox) 0.64+0.04 0.63+0.04 0.72+0.04 0.68+0.04

IR 0.68+0.06 0.64+0.04 0.68+0.04 0.68+0.04
(a.renal.sin)

General anesthesia and TFPB, n=30

IAP, mm Hg 91222 7444 1 59220 54418
APP, mm Hg 64.424.4 65.224.0 63.522.8 65.3£5.1

IR 0.74%0.04 0.64+0.03 0.6240.02 0.68+0.07
(a.mes.sup.)

IR 0.68+0.06 0.63+0.04 0.7040.04 0.69+0.05
(a.renal.dex.)

IR 0.7040.08 0.66+0.04 0.7240.02 0.78+0.07

Notes:

* - a statistically significant difference in the indicators between Group | and Group Il, (p<0.05);
** - a statistically significant difference in the indicators between Group | and Group Ill, (p<0.05).

The results obtained may be indicative of the
following: patients receiving general anesthesia have
high acute pain scores onthe FLACC, VAS, and Likert
scales. The efficacy of regional anesthesia techniques
combined with conventional anesthesia is based on
the possibility to affect various mechanisms of pain

generation, both central and peripheral. Regional
analgesia using a local anesthetic (bupivacaine
0.25% solution) allows for significant reducing the
need for opioids, while their combination can restore
the analgesic potential of the latter.

The analysis of the length of stay in the surgical
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department revealed that children who underwent
conventional anesthesia stayed at the hospital
much longer as compared to those who received
regional anesthesia (3.28+0.24 days in Group I vs
2.1£0.16 and 3.0+0.30 days in Group II and Group
I11, respectively, p<0.05). Children who received the

QLB-4 combined with the TFPB were discharged
from the hospital on day 2.1£0.16, while children
who were treated with the TFPB only — on day
3.0£0.30 (p<0.05), that indicated the efficacy of the
proposed method of combining regional blocks via a
single injection (Table 4).

Table 4

Length of stay in the surgical department

Group | Group Il Group Il
Indicator n=30 n=30 n=30
M+m M+m M+m
Length of stay in the 3.28+0.24 2.10.16* 3.0£0.30*
department

Note:

* - a statistically significant difference in the corresponding age groups as compared to Group | (p<0.05).

Conclusions

1. Acute pain assessment in the postoperative
period should become a routine pediatric practice in
Ukraine.

2. The application of pain assessment scales -
FLACC, VAS and Likert psychometric survey scale,
allows for timely diagnosis and early treatment with
analgesics that can be regarded as a measure for the
prevention of chronic pain, the prevalence of which
can reach up to 40%.

3. Ultrasound-guided myofascial blocks in
pediatric anesthesiology are safe and effective.
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3MIHU MOKA3HUKIB ABJOMIHAJIBHOT'O APTEPIAJIBHOI'O KPOBOOBIT'Y TP BUKOPUCTAHHI
PI3BHUX METOJAUK 3HEBOJIEHHA ¥ AITEU

A.B. Cemxosuu

KHII «IBano-®@pankiBchka 06JacHa AMTAYA KIiHiYHA jJikapHi IBano-PpankiBcbKoi 00/1acHOT pagny,
IBaHo-PpaHKkiBchbKMil HALiOHANBLHUIT MeIMYHMIT YHiBepcHTeT
(M. IBano-PpaHkKiBChK, YKpaiHa)

Pe3rome

BHyTpilHbOYEepEeBHA TilepTeH3is 1 a0OMiHAIBHUNE KOMIAPTMEHT-CHHAPOM BHHHKAIOTh BHACIIZOK ITiJBUIIEHOTO BHYTPIIIHbOYE-
peBHOTO THCKY. KpiM TOTO, HOBIIOMIISIETECS, IO BHYTPINIHbOYEPEBHA TiIIEPTEH31s € He3aIeKHUM (aKTOPOM PH3HKY CMEPTHOCTI B TTe/i-
aTPUYHOMY BiJIIICHHI IHTEHCHBHOI Teparmii.

MeToro rocaixKeHHst Oyl0 MOPIBHATH e(EKTUBHICTH Ta BIUIUB PI3HUX METOJIB 3HEOOICHHS i3 BUKOPUCTAHHSIM METOAUK PerioHapHOi
aHaIbre3ii Ha ITIOKa3HUKU a0JOMIHAJIBHOTO apTepiallbHOTO KPOBOOOITY PH ONepaTHBHHX BTPYYaHHX Ha epeHil YepeBHil cTiHmi y aiTeil.

Marepiajau Ta MeTOIH AOCTIIKEeHHs. Y TOCHIIKeHH] B35 y4acTb 90 aiteil Bikom 7-18 pokiB, SKMM BHKOHYBAJIOCH OTIEPAaTHBHE
BTpyYaHHs Ha MepeIHii YepeBHiil cTiHui mij 3aranbHuM 3HeOoneHHs M. | rpymy cknamu 30 miTeid, onepoBaHUX Ha MepeiHil YepeBHil
CTIHIII MiJ] 3aTabHAM 3HEOONICHHSM 13 BUKOpHUCTAaHHAM Mopdiny. I rpymy ckimamm 30 xiTel, onepoBaHKX Ha IepeHiil YepeBHill CTiHI,
i1 3araJbHUM 3HEOOJICHHSM 13 3aCTOCYBaHHSIM PETiOHAPHOTO OJIOKY TOTIepedHoi (aciii )KUBOTA, B TIOEJHAHHI 3 OJI0KaI010 KBAaPAaTHOTO
M'si3a onepeky i3 ogHoro ykoay. III rpymy cxiannu 30 xpiteid, onepoBaHuX Ha NepeHil YepeBHil CTiHI, i 3arajlbHUM 3HEOOICHHM i3
3aCTOCYBaHHIM PETiIOHAPHOTO OJIOKY ITonepedHoi (acii JKHBOTa.

CrarTs npoiinuia KoMicito 3 mutanb eTuku Ha 6a3i KHII «IBaHo-®PpankiBcbka obmacHa AnTa4a kiiHiuHa JdikapHs IOOPy, mo mia-
TBEP/DKYETBCS BUTITOM 3 IPOTOKOITY KoMicii Ne2 Bin 24.02.2022 poky.

CratucTnaHy 00poOKy OTpHMAHHX JaHWX IPOBOAMIIM i3 3aCTOCYBaHHSM METOZIB BapiallifHOI CTAaTHCTHKH, KOPEIIIIHOTO aHai3y,
kputepito CthrofieHTa. BiporigauMu BBaxkanuch BixminHOCTI ipu p<0,05. [TopiBHSHHS 9acTOK 3/1iiICHIOBAIOCH 32 IOTIOMOTOIO Z-KPUTEPis.

PoGoTa € pparmeHTOM HayKOBO-I0CHiAHOT podoTH Kadenapu antsunx xBopod [10 IOHMY: «Cran 310poB’st Ta 0cOONMMBOCTI ajian-
tauii giteit [IpuxapnarTs i3 cOMaTHIHEMH 3aXBOPIOBAHHSAMH, iX HpOQiIaKkTHKa», HOMep AepkaBHOi peectpamii 0121U111129, Tepminn
BukoHaHHs 2021-2026 pp., aBTOp € CIIBBUKOHABLIEM TEMH.

Pe3yabTaTh 10CIizKeHHs Ta X 06roBopeHHs. AHaji3 TOCTPOro GO0 3riHO BUOPAHHX KA BCTAHOBHB, 1[0 JOCTOBIPHO BHII
MOKa3HUKH roctporo oo 3a mkanoto FLACC y nmanienTiB rpymu TpaauiiiiHoro 3He6onenus (Irpyma, p<0,001) mopisusHzo i3 11 rpy-
T0I0, JIe BUKOPUCTOBYBaBCA KOMOiHOBaHUIA Miodaciiansauii 61ok. 1l rpyna mana 3Ha4HO HIDKYHN TTOKa3HUK OONIO 32 OIHUTYBAJILHUKOM
Likert na eramni Bcboro sikyBanHs B nopiBusHHi 3 | ta III rpymamu (p<0,001). Bucoka iHTeHCHBHICTb 60O B JiTeil, IKUM BHKOPHUC-
TOBYBAJIOCh TPaAWIliliHe 3HEOONCHHS BeJe /10 3pOCTaHHS BHYTPIMIHBEOUEpeBHOTO TUCKY (p<0,05) Ta TpuBamocti nepeOyBaHHS (IIKaia
FLACC (rx,y=0,38+0,16, p=0,02).

BucnoBku. PerionapHi MeTOMKH 3HEOOICHHS B KOMIUIEKCI 13 TpaJHLii{HOI0 aHATIbIe3i€l0 MPUBOATE JI0 3HWKSHHS BHYTPIIIHbOYE-
PEBHOTO THCKY, 3pOCTaHHs a0f0MiHAIBHOTO Tep(y3iHOTO THCKY Ta 3HIKSHHS iHASKCY PE3NCTEHTHOCTI B OpMIKOBIH apTepii, a Takoxk
CKOPOYEHHS TEPMiHiB mepeOyBaHHA y CTAI[iOHAPi, MOPIBHAHO 13 BUKIIOYHO TPAAUIIIHOIO aHECTE3IElO.

KirouoBi cjioBa: nitu; perionapna ananresis; Mioacuianssi 610k1; omioinm.
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FEWER KNOTS IN CIRCUMCISION
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Summary

Male circumcision is the most frequently performed surgical procedure among Muslim and Jewish communities,
mainly for medical, religious, and traditional reasons (1-4). In the USA, circumcision is frequently performed for
cosmetic purposes. Although it is seen as a simple procedure, it is quite prone to complications like other surgical
procedures. The early and long-term complications of circumcision are well known and the overall complication rate
has been reported between 0.2% and 3.9%. Common complications associated with circumcision are acute bleeding,
pain, edema, wound infection, and unnecessary foreskin. Rare complications include meatal stenosis, urethral fistula,
partial and total glandular amputations, glandular necrosis, penile curvature, and penile rotation. In addition, keloid
formation and scar hypertrophy are some rare complications that cause poor cosmetic appearance.

The aim of paper: Our aim in this study was to investigate the effect of the number of sutures placed during
circumcision on postoperative pain, infection, bleeding amount, and analgesic need in children.

Materials and methods: A total of 715 patients who applied to our hospital for circumcision requests between
November 2019 and January 2022 were retrospectively analyzed. The patients were randomly divided into three
groups according to the number of knots used during the surgical procedure: Group 1 (8 sutures), group 2 (6 sutures),
and group 3 (4 sutures). The patients were evaluated in terms of whether they needed analgesics in the postoperative
period (1-hour), bleeding status, and whether this bleeding needed re-intervention.

Results: The average age of the participants in the study was 4.06£2.51 years, and the average weight was
18.66+7.07 kg. The operation was completed using 8 sutures (group 1) in 47.5%, 6 sutures (group 2) in 27.7%,
and 4 sutures (group 3) in 24.9% of the patients. Postoperative infection developed in 2.8% of the participants,
and bleeding was observed in 25.1%. The number of participants who needed analgesia for the first hour after the
operation was 66.8%. The median value of the postoperative pain scale was 5 (range: 1-9), and those with a pain
scale of 5-9 were 65.5%. There was no significant difference between the groups in terms of age, weight, development
of infection, and bleeding (p>0.05). Analgesia was needed in 88.7% of those in group 1, 69.9% of those in group 2,
and 21.6% of those in group 3 (p<0.001). A score (MPOS) of 5 or higher was found in 86.8% of those in group I,
71% of those in group 2, and 18.6% of those in group 3 (p<0.001).

Conclusions: our study showed that group 3 (4 sutures) achieved lower pain scores, less analgesic consumption,
and lower agitation scores after circumcision compared to other groups.

Keywords: Children; Circumcision; Pain.

Introduction

Male circumcision is the most frequently
performed surgical procedure among Muslim and
Jewish communities, mainly for medical, religious,
and traditional reasons (1-4). In the USA, circumcision
is frequently performed for cosmetic purposes (1,5).
There are many circumcision techniques. In general,
sleeve resection, dorsal slit, guillotine, Gomco clamp,
Mogen clamp, plastibell, taraclamp, smart clamp
are used according to the surgeon's preference (5).
There are many studies showing the potential medical
benefits of neonatal circumcision such as preventing
urinary tract infections (6). A meta-analysis showed
that urinary tract infections (UTIs) were present in the
first 3 months of life in 2.4% of circumcised males
and 20.1% of an uncircumcised males presenting with
fever (7). In addition, this procedure may reduce penile
cancer rates, improve penile topical hygiene, reduce
the risk of HIV infection (8-11), and help reduce
cervical cancer rates in female partners (12-14).

Although it is seen as a simple procedure, it

is quite prone to complications like other surgical
procedures (15). The early and long-term complications
of circumcision are well known and the overall
complication rate has been reported between 0.2%
and 3.9%. Common complications associated with
circumcision are acute bleeding, pain, edema, wound
infection, and unnecessary foreskin. Rare complications
include meatal stenosis, urethral fistula, partial and
total glandular amputations, glandular necrosis, penile
curvature, and penile rotation (16-18). In addition,
keloid formation and scar hypertrophy are some rare
complications that cause poor cosmetic appearance (19).

Our aim in this study was to investigate the effect
of the number of sutures placed during circumcision
on postoperative pain, infection, bleeding amount,
and analgesic need in children.

Materials and methods

Patients and surgical techniques

A total of 715 patients who applied to our hospital
for circumcision requests between November 2019
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and January 2022 were retrospectively analyzed.
Since all surgical procedures were planned to be
performed under anesthesia, the procedure was
performed after the preoperative evaluation of the
patients was completed.

In all patients, circumcision was performed by
cutting the preputium with cautery using the guillotine
method. Retraction of the prepuce opened the mucosa.
The smegma was cleared and then the glans penis was
clamped under the clamp. Glans control was performed
by looking inside the prepuce. Then, the preputium
tissue was cut with cautery and the skin and mucosa
were stripped from the penis in one piece. Bipolar
cautery hemostasis was achieved in all children. The
skin and mucosa were primarily sutured.

The patients were randomly divided into three
groups according to the number of knots used during the
surgical procedure: Group 1 (a total of 8 sutures were
placed. Sutures were placed at 3,6,9,12 o'clock and one
more suture was placed between each of them), group 2
(a total of 6 sutures were placed. Sutures were placed at
2,4,6,8,10,12 o'clock), group 3 (a total of 4 sutures were
placed. Sutures were placed at 3,6,9,12 o'clock).

Inclusion criteria

Patients who had no comorbidities and applied
for circumcision only for religious reasons were
included in the study (n=672).

Exclusion criteria

Children with penile anomalies (buried penis,
micropenis, hypospadias, penile chordee), children
with  testicular abnormalities (hypogonadism,
bilateral cryptorchidism, varicocele), children with
a history of phimosis, paraphimosis or recurrent
UTI that may affect postoperative pain, and a family
history of malignant hyperthermia, mental retardation
and potential children with any neurological disease
associated with agitation symptoms were excluded
from the study (n=43).

Evaluation of the complications

After the completion of the surgical procedure,
postoperative analgesia was achieved with a dorsal
penile nerve block (DPNB) using 0.3 ml/kg 0.5%
bupivacaine (5 mg/ml Marcaine). All children were
transferred to the post-anesthesia care unit (PACU).
Postoperative pain was assessed using the Modified
Objective Pain Scale (MOPS) (3), in which each
criterion (ie crying, movement, agitation, posture,
and verbal) was assessed using a 3-point scale,
with a total score between 0 and 10. Table 1 shows
the evaluation criteria based on MOPS. The pain
was assessed first on arrival at the PACU and then
at 1-hour post-surgery. The pain was performed
and recorded by an anesthetist blinded to group
distribution. For children with a MOPS score of 4,
acetaminophen (paracetamol) (Parol 10 mg/ml vial,
Atabay Kimya, Istanbul, Turkey) was used at a dose
of 15 mg/kg for rescue analgesia. Children were
discharged when they had stable vital signs, were
able to tolerate oral fluids, and were urinated.

The patients were evaluated in terms of whether
they needed analgesics in the postoperative period
(1-hour), bleeding status, and whether this bleeding
needed re-intervention.
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Anesthesia management

Anesthesia was induced in all children by
inhalation using 2-3 minimum alveolar concentration
(MAC) sevoflurane in a 50/50 O2eN20 mixture or
intravenously (IV) using 2 mg/kg propofol and 1 mecg/kg
fentanyl. After providing adequate depth of anesthesia,
a laryngeal mask airway was placed in all children.
Anesthesia was maintained using 1 MAC sevoflurane
in a 50/50 mixture of O2eN20. Ringer lactate solution
was given according to the child's weight. During
anesthesia, children were monitored for mean arterial
pressure (MAP), heart rate (HR), peripheral oxygen
saturation (SPO2), and capnography.

Ethical approval

Approval was obtained from the Local Ethics
Committee on 28.01.2022 (number: E-22686390-
050.01.04-11872).

Statistical analysis

The research is a retrospective comparative
study. Percentage, mean, standard deviation, median,
minimum and maximum were used as descriptive
statistics. The chi-square test was used for categorical
variables. Whether the data fit normal distribution
was tested with the Shapiro-Wilk test. Student's t-test
was used for continuous variables showing normal
distribution, and Mann-Whitney-U and Kruskal
Wallis tests were used for continuous variables not
showing normal distribution. In the study, analyzes
were made using the SPSS v24.0 package program.
The significance level was accepted as p<0.05.

Results

The average age of the participants in the study
was 4.06+2.51 years, and the average weight was
18.66+7.07 kg. The operation was completed using
8 sutures (group 1) in 47.5%, 6 sutures (group 2)
in 27.7%, and 4 sutures (group 3) in 24.9% of the
patients. Postoperative infection developed in 2.8%
of the participants, and bleeding was observed in
25.1%. The number of participants who needed
analgesia for the first hour after the operation was
66.8%. The median value of the postoperative pain
scale was 5 (range: 1-9), and those with a pain scale
of 5-9 were 65.5%.

There was no significant difference between
the groups in terms of age, weight, development of
infection, and bleeding (p>0.05).

In Group 1, 244 (77%) of 319 patients did not
have bleeding, 59 (18%) had bleeding in the form
of leakage and ended without any intervention,
and simple intervention was performed in 16 (5%)
patients and the bleeding was controlled. In Group 2,
134 (72%) of 186 patients did not have bleeding, 46
(25%) had bleeding in the form of leakage and ended
without any intervention, and simple intervention
was performed in 6 (3%) patients and the bleeding
was controlled. In Group 3, 125 (75%) of 167 patients
did not have bleeding, 39 (23%) had bleeding in the
form of leakage and ended without requiring any
intervention, and bleeding was controlled by simple
intervention in 3 (2%) patients. In our study, no
statistically significant difference was found between
the groups in terms of bleeding (p=0.196).
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Local infection was observed in 7 (2.2%) patients
in group 1, 6 (3.2%) patients in group 2, and 6 (3.6%)
patients in group 3, and we did not find a significant
statistical difference between the groups in terms of
local infection development (p=0.6).

There was a significant difference between the
groups in the postoperative l-hour analgesia needs
(p<0.001). Analgesia was needed in 88.7% of those

in group 1, 69.9% of those in group 2, and 21.6% of
those in group 3 (p<0.001).

There was a significant difference between the
groups with postoperative pain scale scores between
5-9 and those with less than 5 (p<0.001). A score of
5 or higher was found in 86.8% of those in group 1,
71% of those in group 2, and 18.6% of those in group
3 (p<0.001) (Table 2).

Table 1
Modified Objective Pain Scale (MOPS)
Criteria Finding Points
none 0
Crying consolable 1
not consolable 2
none 0
Movement restless 1
thrashing 2
asleep/calm 0
Agitation mild 1
hysterical 2
normal 0
Posture flexed 1
holds injury site 2
asleep/no complaint 0
Verbal complaints/cannot localize 1
complaints/can localize 2
Total 10
>5 need for analgesia
Table 2
Characteristics of the patients
Grgup 1 Grgup 2 Grgup 3 Tgtal P-value
(N=319) (N=186) (N=167) (N=672)
Age* 3.97 2.7 4.08 2.3 4.24 2.3 4.06 2.51 0.280
WEIGHT* 18.35 7.5 18.82 6.7 19.10 6.6 18.66 7.07 0.180
Local infections**
No 312 97.8 180 96.8 161 96.4 653 97.2 0.628
Yes 7 2.2 6 3.2 6 4.4 19 2.8
Bleeding**
No 244 76.5 134 72.0 125 74.9 503 74.9 0.196
Yes, no need forintervention 59 18.5 46 24.7 39 23.3 144 21.4
Yes, need for intervention 16 5.0 6 3.3 3 1.8 25 3.7
MOPS Score**
<5 42 13.2 54 29.0 136 81.4 232 34.5 <0.001
5--9 277 86.8 132 71.0 31 18.6 440 65.5
Need for analgesia at
postoperative 1-hour**
No 36 11.3 56 30.1 131 78.4 223 33.2 <0.001
Yes 283 88.7 130 69.9 36 21.6 449 66.8

Discussions

Male circumcision, the surgical removal of unne-
cessary prepuce or phimosis from the penis, is one of
the oldest surgical procedures in the world. Traditional
male circumcision is generally considered the gold
standard surgery (20-22). The number of sutures to
be placed in traditional circumcision remains unclear.
However, some complications such as bleeding, wound
infection, pain and unsatisfactory cosmetic results may
be seen in these procedures (22,23).

Many factors such as the patient's age, skin type,

genetic and hormonal factors, anatomical features
related to the wound site and surgical operation type,
inflammation, infection in the wound area, wound
tension, and repair techniques affect wound healing
(24,25). In our study, we conducted a retrospective
study to evaluate the number of sutures placed during
circumcision to repair the mucosa and residual
preputium tissue, and the risk of postoperative pain,
bleeding, and infection.

Despite advances in algorithmic and surgical
techniques, postoperative pain remains a major
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problem after surgeries. Although simple and easy
to perform, male circumcision is associated with
significant postoperative pain. Postoperative pain
management in children is a must for both medical
and ethical reasons. Pain control after circumcision
is provided by the use of topical analgesics, systemic
administration of nonsteroidal anti-inflammatory
drugs, opioid analgesics or local anesthetic
techniques (26). Local anesthetic techniques used
together with general anesthesia for postoperative
analgesia after circumcision are deep penile nerve
block (DPNB), caudal block, pudendal block, and
topical lidocaine-prilocaine gel application. DPNB is
an effective technique that is frequently used together
with the anatomical sign technique (27,28). Bellieni
et al reviewed 14 studies and reported that the use
of DPNB and acetaminophen derivatives or topical
analgesic cream dramatically reduced pain, but
these authors emphasized that no method completely
eliminated pain (29). DPNB was applied to all
circumcised children in our study, and the Modified
Objective Pain Scale (MOPS) was evaluated by the
anesthesiologist in postoperative l-hour as a pain
scale after circumcision. There was a significant
difference between the groups in the postoperative
l-hour analgesia needs (p<0.001). Analgesia was
needed in 88.7% of those in group 1, 69.9% of those
in group 2, and 21.6% of those in group 3 (p<0.001).
There was a significant difference between the groups
with postoperative pain scale scores between 5-9 and
those with less than 5 (p<0.001). A score of 5 or higher
was found in 86.8% of those in group 1, 71% of those
in group 2, and 18.6% of those in group 3 (p<0.001).

During suturing, the needle enters the dermis and
epidermis at right angles and exits at right angles from
the opposite side. In the meantime, there may be partial
ruptures in the vessels, which may cause bleeding.
For this reason, short-spaced and taut sutures may be
preferred to control bleeding, or taut sutures may be
the continuation of the habit of closing wounds in other
incisions (30-32). Bleeding can stop spontancously
during circumcision, or it can be controlled with
cautery, compression, and suture during the procedure.
In addition to heavy bleeding, we see in daily practice
that light bleeding is tried to be controlled with copious
stitches for fear of malpractice (30).

There are still different results regarding blood

Reference

loss during and after circumcision; according to some
studies, there are more intraoperative blood loss and a
few cases of serious postoperative bleeding (33,34). In
our study, similar to the literature, most of the bleeding
developed intraoperatively and was controlled with
cautery or compression. In Group 1, 244 (77%) of 319
patients did not have bleeding, 59 (18%) had bleeding in
the form of leakage and ended without any intervention,
and simple intervention was performed in 16 (5%)
patients and the bleeding was controlled. In Group 2,
134 (72%) of 186 patients did not have bleeding, 46
(25%) had bleeding in the form of leakage and ended
without any intervention, and simple intervention was
performed in 6 (3%) patients and the bleeding was
controlled. In Group 3, 125 (75%) of 167 patients did
not have bleeding, 39 (23%) had bleeding in the form of
leakage and ended without requiring any intervention,
and bleeding was controlled by simple intervention in
3 (2%) patients. In our study, no statistically significant
difference was found between the groups in terms of
bleeding (p=0.196).

Wiswell et al. investigated postoperative infections
in 100,157 children who underwent circumcision;
reported 193 (0.19%) complications, including 62
(0.06%) local infections, 8 (0.007%) bacteremia
cases, and 20 (0.02%) urinary tract infection episodes
(35). Less common infectious complications include
partial necrosis of the penis, osteomyelitis, and
staphylococcal septicemia with pulmonary abscesses,
Fournier's gangrene, group B beta-hemolytic
streptococcal septicemia, necrotizing fasciitis, and
staphylococcal scalded skin syndrome (36-38). In
our study, local infection was observed in 7 (2.2%)
patients in group 1, 6 (3.2%) patients in group 2, and
6 (3.6%) patients in group 3, and we did not find a
significant statistical difference between the groups in
terms of local infection development (p=0.6).

Conclusions

In conclusion, our study showed that group 3 (4
sutures) achieved lower pain scores, less analgesic
consumption, and lower agitation scores after
circumcision compared to other groups.
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Pe3ome

Yosoidue 0Opi3aHHs € HAMOIBII YaCTO BUKOHYBAHOIO XipYpPriuHOI MPOLELYPOI0 Cepell MyCyIbMAHChKHX 1 €BPEHCHKUX IPOMa,
TOJIOBHUM YMHOM 3 MEAWYHHX, peliriiuux i Tpagumiiaux npuanH. Y CIIIA oOpi3aHHS 4acTO BUKOHYETHCS 3 KOCMETHYHOIO METOIO.
Xoua 11e BBaXKAETHCS MPOCTOIO MPOLIETYPOI0, BOHA TOCUTH CXHJIbHA 0 YCKIaHEHb, K 1 1HIII XipypriuHi mpouenypu. PanHi Ta BinganseHi
yCKJIaJHeHHs1 00pi3anHs 100pe BiJoMi, i 3arajbHa 4acToTa yCKiIajHeHb cTaHoBUTH Bix 0,2% 10 3,9%. [TommpeHnMu yCcKiIaJHeHHSIMH,
OB’ I3aHUMH 3 00pi3aHHAM, € TOCTpa KpoBoTeua, Oib, HAOpsK, iH(EKIis paHu Ta HemoTPiOHA KpaiHs MI0Th. PinKicHI ycKIagHeHHS
BKIFOYAIOTh CTEHO3 M’sCa, YpeTpanbHy (icTyiTy, 4acTKOBI Ta MOBHI aMITyTallii 3a103, HEKPO3 3aJ103, BUKPUBIICHHS CTATEBOTO YICHA Ta
porarito crareBoro wieHa. Kpim Toro, yTBOpeHHs KesoiaiB i rineprpodist pyOriB € AesKUMH PIAKICHUMH YCKJIQIHSHHAMH, K1 CIIpUYH-
HSIOTH IOTaHUH KOCMETUYHUI BUITISL.

Meta: MeTta bOT0 TOCTIKEHHS TTOJISTaNa B TOMY, I100 TOCTIINTH BIUIMB KiTBKOCTI IIBiB, HAKJIQJCHHUX Mij 9ac 0Opi3aHHsd, Ha Tic-
asonepauiitnuit 6inb, iHQEKIi0, KUIbKICTh KpoBOTedi Ta NOTpeOy B 3HEOOMIOBAIBHUX Yy JITEH.

Martepianu Ta MeToan. PeTpoCIieKTHBHO IpoaHaii3oBaHo 715 MarieHTiB, sSKi 3BEPHYIIHCS 10 HAIIOT JIIKapHI 3 TPOXaHHIM PO 00-
pizanHs B nepion 3 mucronana 2019 poxy mo ciuens 2022 poxy. [lanientn Oynu BUNaIKOBIM YHHOM PO3MIICHI HAa TPU TPYIH BiJTIOBITHO
JI0 KITBKOCTI XipypriuHHX IIBiB, BAKOPUCTAHUX I1iJl YaC ONEPATUBHOTO BTpy4aHHs: rpymna 1 (8 mBiB), rpyna 2 (6 mBiB) i rpyna 3 (4 mswu).
[TarieHTiB OLIHIOBAIN 3 TOYKU 30py TOTO, UM MOTPeOyBany BOHH BHKOPUCTAHHS 3HEOOIIOBAIBHUX IIPENapariB y MicisonepariiHoMy
nepioai (Tepira roAnHa), CTaTyc KPOBOTEUi Ta Ui MOTpedye I KpOBOTEYA ITOBTOPHOTO BTPYUYaHHS.

Pesyabraru: Cepenniii Bik yuacHUKIB pocnijukeHHs ckias 4,06+£2,51 poky, a cepenns Bara — 18,66+7,07 kr. Onepanito BUKOHAHO
3 BuxopucranssM § mBiB (1 rpyna) y 47,5 %, 6 msiB (2 rpyna) — 27,7 %, 4 msiB (3 rpyna) — 24,9 % xsopux. Ilicisoneparniiina
iHdekmis po3BuHynacs y 2,8% ydacHHKIB, a KpoBoTeua crocTepiranacs y 25,1%. KinpkicTh yuacHUKIB, sKi moTpeOyBaan 3HEOOICHHS
NPOTSTOM IEePIIoT rOAMHHU Ticis onepaii, ckiana 66,8%. CepeHe 3HAYESHHS IIKAIN MiCISONEePaLiitHOro 60JII0 CTaHOBMIIO 5 (J1iana3oH:
1-9), a Tux, xTo MaB mKany 6omo 5-9, Oyno 65,5%. JlocToBipHOI pi3HULI MiX TPyHaMH 3a BIKOM, Macolo Tilla, PO3BUTKOM iH(EKIl Ta
kpoBoTedamu He Oyino (p>0,05). 3acTocyBanns ananresii morpebysannu 88,7% mamientis 1 rpynu, 69,9% namientis 2 rpynu ta 21,6%
narientiB 3 rpymu (p<0,001). Ouinka (MPOS) 5 a6o Buuie Oyna BusiBneHa y 86,8% mnauientis y rpymi 1, 71% y rpymi 2 Ta 18,6% y
rpymi 3 (p<0,001).

Bucnosku: [IposeeHe 1ocmiHKEHHS TOKA3aJ0, IO MiTH 3TPyNH (BUKOPUCTAHHS 4 IIBiB) MAJIM HIDKY1 TOKA3HUKH OO0, piaIIe mo-
TpeOyBali CHOXKMUBAHHS aHAJIBI€THKIB 1 MaJi HI)KYMI PIBEHb TIOKa3HHUKIB 30y/DKEHHS MTicis 00pi3aHHs MOPIBHAHO 3 IHIIMMH TPYTIaMH.
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Peswome

Ha 6iominy 6i0 00pocio2o KOHMUH2eHMYy, 20CMPUll nankpeamum y oimetl € piOKiCHUM 3aX80pI08aAHHAM. Biocym-
Hicmb YHIIKOBaHUX cmandapmie 0iacHOCMUKU, LIKY8AHHA ma peabinimayii dimetl 3 20cmpum 0eCmpyKmu8HUM NaH-
Kpeamumom, a maxodic 6UCOKi yugpu yckiaOHens ma 1emanbHOCmi GUIHAYULU AKMYAAbHICIb HAUWO020 00CHI0ICEeHHSL.

Mamepianu ma memoou. byno susuerno pesynomamu nikysarns 11 dimeil 3 cocmpum decmpyKmueHuM NAHKped-
mumom. Bix xeopux xonusagcs 8io 2 do 16 poxis. Jlabopamophe ob6cmedcents y 6Cix nayicHmie 6KiOUAN0 3A2ANbHI
ma 0ioXiMiuHI aHani3u Kpoei, ceui, NepumMoHedalbHO20 Md MOpPAKAIbHO20 ekcydamy. Bcim dimsam 6yno nposedeno
YAbMPA38YKOBE OOCAIONCEHH OPeANIE JHCUBOMA, ePYOHOI NOPOICHUHU MA cepedOCMIinN, 02151008a peHmeeHozpaqis
opearnie epyoHoi ma uepesnoi noposcnunu. Komn'tomepny momoepaghivo euxonarno 6 nayienmam (54,5%). @ibpozca-
cmpooyodenockonito (PIJC) oyro euxonano 3 xeopum (27,3%). Ycix nayicumis 6yno npooneposano. ¥ 8 sunaokax
(72,7%) nepsurHo Oyn0 8UKOHAHO cepeduHHY aanapomomit. ¥ 3 cnocmepedsicennsax (27,3%) onepamuene nikysam-
HSL PO3NOYUHANU 3 6I0€0XIpypeiuHOl pegizii opeanie xcusoma, Hadauri nepexoduiu Ha Kounsepcit. Tpbom nayienmam
(27,3%) Haoani 6yra npogedera yucmonaHKpeamoeHOCmomia. B 00niel oumunu 6uKoOHano MpAaHCKymaunHe OpeHy-
6aHHs XUOHOI Kicmu niOWAYHKO80I 3an03u nid 8i0eoxipypeiunum Konmpoiem. Ak mapeemuny mepaniio 3acmocosyeanu
CUHMEMUYHI AHAL02U COMAMOCMAMUHRY ma iHeibimopu npomeinas. Yci x6opi ompumanu mpueairy aHmubaxmepiaibhy
mepanin. ¥V 6 nayicumis (54,5%) euxopucmogyganu pizni memoou eKCmpakopnopaibhoi 0emoxkcuxayii.

Cmamucmuuny 00po6Ky pe3yiomamis 00CAiONCeHHI NPOGOOUNU 3d OONOMO20K CMAHOAPMHUX Memodi 3 po3pda-
XYHKOM 610HOCHUX 8eluUdUH (AOCONOMHA KINbKICMb cnocmepedcensb, % cniggionouienns).

CxganenHns Haykosoi pobomu 6yio ompumano 6i0 Bioemuunoi komicii /JJoHeybk020 HAYIOHANLHO2O MEOUUHO2O
yuigepcumemy (Ykpaina).

Poboma € ¢ppaemenmom iniyiamusro - noutykoeoi Haykoeoi pobomu xageopu 3azarvHoi ma oumsavoi xipypeii [lo-
HeYbKO20 HAYIOHATLHO20 MeOUyHo20 yHigepcumemy (Yxpaina).

Pesynomamu. Yckiaouweuwns y panHbomy nicisonepayitinomy nepiodi eiosnaveno y 8 oimetl (72,7%). Jo epynu
HAUOIIbUL 8ANCKUX YCKAAOHEHb BIOHOCULU NPOSPECYIOUUL (hepMeHmamugHo-06akmepialbHull nepumonin, panio cnai-
KOBY KUWKOBY HeNPOXIOHICIb, HECNPOMONICHICIb YUCTNONAHKPEAMOEeION0ANACOMO3Y, NPOPY3HY epOo3USHY Kpogome-
Yy 3 NIOWIYHKOBOI 3a103U, YUCTMONAKPeamooueecmusiy Hopuylo ma egenmepayilo. Y pannvomy nicasonepayiunomy
nepiodi nomepaa 1 oumuna 14 pokie (9,1%), pewma nayienmis 6yra eunucauna iz 3a008inonum cmarom. Cepeone
nepebysanus oimeu y cmayionapi cmanoguno 23,1 ooou. ¥ 7 nayienmie (63,6%) naoani eunukiu ckapeu, wo xapax-
mepuzyroms "enmepuynui” ouckomgpopm.

Bucnoexu. Ilpunyunu xipypeiunoi ma mepaneemuunoi makmuku y oimeu 3 20CMpum 0ecmpyKmueHuUM namnKpe-
amumom 6a3yromsvcs Ha OugepeHyitioganomy nioxooi 3aiexncHo 8i0 Gopmu NAHKpeoHeKpo3y ma pO36UMKY SHIUHO-
oecmpyKmugHux yckaiaonenv. I100anvbuio2o GuueHHs 6umMazaloms GU3HAYEHH CUMYAyiunoi Xipypeiunoi maxkmuxu,
oyinka eghexmusHocmi KoMOIHO8aHOI mepanii npenapamamu comMamocmamury ma ineibimopie npomeinas, 6ubip
ONMUMANLHO20 pedcumMy Hympuyitinoi mepanii ma peabinimayii.

Knwuoesi cnoea: zocmpuii nankpeamum; oecmpyxyis,; oimu.

BecTtyn

TocTpuil mMaHKpeaTUT € TOCTPUM (ACENTHUYHHM)
3amajJeHHsAM IiANUIYHKOBOI 32103 JeMapKamiiHOTOo
THIy, B OCHOBI SIKOTO JIG)KHTh HEKp0O0i03 MaHKpe-
aTouuTiB 1 (epMeHTHa aBTOarpecis 3 HaCTYIHHUM
HEKpO30M 1 AMCTpOdi€l0 MiANIIyHKOBOI 3a703U Ta
NpUETHAHHAM BTOPHHHOI THiWHOI iHdekuii [1, 2, 3,
4,5, 6, 7]. 3rinHO 3 PI3HUMHU CTaTHCTUYHUMHU J1OCIi-
JOUKCHHSIMH, 3aXBOPIOBAHICTh HA TOCTPHUI HAaHKPEaTUT
y BCbOMY CBITI KonuBaeThes Big 4,9 mo 125,35 Bu-
nankiB Ha 100 Tucsy Haceneuus. [Ipu nbomy crocre-
piraeTbcsi BUpa)xeHa TEHJEHIis 10 301IbIIeHHS Yac-
TOTH Ta XpoHizanii nmpouecy [8]. Y pesynbrari cepen
JIOPOCJIOr0 HACEJIECHHS 3aXBOPIOBAHICTh Ha TOCTpHUH
MaHKpeaTUT MOCTIHHO 3pocTae. BBaxkaeThcs, o ma-

MI€HTH 3 TOCTPUM IMaHKPEATHTOM CTaHOBIATH 5-10%
BiJl 3arajbHOI KIIBKOCTI TOCHITaMi30BaHUX JOPOCTUX
XBOpHUX Xipypriunoro npodimo [1, 4]. Cepen Hux
y 15-20% BunaakiB po3BHTOK 3aXBOPIOBAHHS Ha-
OyBae mecTpykTUBHOTO Xapakrtepy [1, 9, 7]. Ha mo-
9aTKy 3aXBOPIOBaHHS OCHOBHOIO KIiHiKO-MOp(oio-
riYHOI0 (GOpPMOIO AECTPYKIIl MiAUIIYHKOBOT 3a5103H
€ CTepHJIbHHMI NaHKpeoHekpo3. [H(pikoBaHi dopmu
MaHKPEOHEKPO3y MiarHOCTYIThCS ¥ 25-70% mnarjien-
TiB Ha APYroMy Ta TPEThOMY TH)KHI 3aXBOPIOBAHHS.
Y mizHimi TepMmiHu (micag 21 MHS MaTONOTIYHOTO
MpOoIeCy) PO3BUBAIOTHCS 1HIII KIiHIKO-MOP(OIOTid-
Hi (OpPMH TOCTPOTr0 AECTPYKTHUBHOTO HMAHKPEATHUTY,
Hallyacrinie — maHKpeaTOreHHHH abcuec, iH(iKoBa-
Ha MCEeBAOKICTa MiJIIIYHKOBOT 3aJ1034, BHYTPIilIHI Ta
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30BHINIHI MaHKpeaTo-AUTeCTUBHI Hopuni [1, 6, 8, 9,
10]. JleTanpHicTh y AOPOCITUX TALI€HTIB, HE3BaXa-
109 Ha 3aCTOCYBAaHHS Cy4acHUX METOJiB KOHCEpBa-
THBHOTO Ta ONEPATUBHOIO JIIKYBaHHS, 3aJUIIAETHCS
nyxe Bucokoto [1, 4, 5, 10, 11]. 3a nauumu pizHUX
aBTOpiB, 3arajibHa CMEPTHICTH cTaHOBUTH 7-15%, a
npu NecTPYKTUBHUX Popmax mocsrae 40-70%.

Ha BigmiHy BiZ JOpOCIOr0 KOHTHHTEHTY, TOCTPUM
MaHKPEaTUT y JiTeil € piAKiCHUM 3aXBOPIOBAHHAM [2,
12]. Y Toii e yac 3'BISIOTHCS BiJOMOCTI, 110 3a JBa
OCTaHHI JeCATHpiu4sl 3aXBOPIOBAHICTh HAa TOCTPHMH
NAaHKPEaTUT y MeJiaTpUYHMX Mali€HTiB 3pocia, Ha-
Ommkarounch 1o Takoi y qopocnux [13, 14, 15, 16, 17].
Hapasi mpeBamtoe gyMmka, IO TOCTPUH (XPOHIUHMIN)
MaHKPEaTUT y MAli€HTIB JUTAYOTO BiKy PO3BUBAETH-
Cs BHACIIJOK MOJIETIONOTIYHOTO (GYHKI[IOHAIBHOTO
YU OPraHiYHOrO MaHKPEATUYHOTO po3iany chiHkTepa
Opni. B3arauni, y neaiarpii foci icHye HeBU3HAYEHICTh
y TPakTyBaHHI KJIIHIYHUX TEPMIiHIB i, BIAMOBiHO, KJa-
cudikamiit. Tak, KpiM TOCTPOro Ta XPOHIYHOTO IaH-
KpEaTuTy, JOCUTh IMHUPOKO BUKOPHCTOBYETHCS TEPMiH
"peakTUBHUN" MaHKpPEATHUT, 3 SKUM KOHKYDPYIOTH IIO-
HATTA "AucnankpeaTtu3M" Ta "maHKpeaToAyoAeHaIbHA
nuckoopauHanis" [2, 15]. Jlo eTionoriYHIMX YUHHHUKIB,
AKi MPOBOKYIOTH PO3BHTOK I'OCTPOTO HaHKPEATUTY Yy
IUTAYOMY Billi, KpiM aHOMAaXild PO3BHUTKY, BITHOCSITH
JIUTECTHBHI MOPYIICHHS, XapuyoBY TOKCHKOiH(EKIifo,
OTpy€eHHsI (30KpeMa JIiKapchKi), MEXaHI4HI YIIKO-
JOKCHHS MIAIIIYHKOBOT 3aJ1034, aBTOIMYHHY arpeciro
towo. [2, 3, 13, 15, 18]. JlirepaTypHi mxepena HaBo-
JSTh K MOOJAMHOKI CHOCTEPEKEHHS JITeH 3 TOCTPUM
JNECTPYKTUBHUM TTaHKPEATHTOM, TaK 1 JOCHTH 00'€eMHI
CIIOCTEPEIKEHHS, ¢ KiTbKiCTh XBOPHX, IO CIOCTEPi-
ralThCs, CTAHOBUTH KiJIbKa AeCATKIB 0cib [19].

JliarHOCTHKA, 30KpeMa OI[iHKa TSIKKOCTI CTaHy
JUTUHU 3 TOCTPUM JIECTPYKTUBHMM NaHKPEATUTOM, i
HaBiTh JIIKyBaJIbHA TaKTHKa, 3aJHINAIOTHCS IpeaMe-
TOM JQUCKycii. 3aranpHi 11arHOCTUYHI MapKepH, SK-TO
— BH3HAUYCHHS AaKTHBHOCTI MaHKpEaTHYHHUX (epMeH-
TiB y KpOBi, cedi, MEepUTOHEATHLHOMY Ta TOPAKaJIbHO-
My CEKpeTi, MTMHaMiKa TOMCOCTATUYHUX MOKa3HUKIB,
a TaKoXX KOMIUIEKCHE 1HCTPYMEHTaJlbHEe OOCTEeXEHHS
(V3]] opraniB xuBOTa, KOMI'IOTepHa TOMOTpadis Ta
MarHiTHO-pe30HaHCHa ToMmorpadis, BimeoxipypriuHa
JIaTHOCTHKA), € CTAHAAPTHUMHU SIK IIOJO JOPOCIOTO,
TaK 1 100 TeAiaTpUIHOTO cTamioHapy [2, 3, 4, 8, 12,
19, 22, 23]. V 1ol e 4ac eHIOCKOIIYHA Bi3yasi3allis
(aTepoBa cocouka Ta peTporpajHa HaHKpPEaTOXOJaH-
riorpa¢is (EPIIXT), a 3a moka3aHHAMH — €HJOCKO-
MiYHa AYOJCHOTAIMIIOTOMIs, He 3HAWIIIN HaJIEKHOTO
3aCTOCYBAaHHS B YMOBAax AUTSAYOTO XipypridHOTO CTa-
wionapy [9, 13]. Tak camo, Ha BiAMiHY BiJl JOPOCIUX
MaIi€eHTIB, Ma€ CBOT 0COOIMBOCTI JiKyBalbHA TAKTHKA
y AiTedl i3 TOCTPUM JECTPYKTUBHUM IAaHKPEATHTOM.
CTaTUCTUYHI OOCHIKCHHS CBiguaTh, IO 3arajibHa
JMETaNBHICTh Y MiTeH i3 TOCTPUM MMaHKPEATHTOM CTa-
HOBUTH 2,1%, a y niTe# i3 rocTpuM AeCTPyKTUBHUM
MaHKpeaTUTOM JieTalbHicTh csarae 50% [17, 19, 23].

TakuM 4YMHOM, BiJCYTHICTH YHI()iIKOBAaHHUX CTaH-
JapTiB JMiarHOCTHKH, JIIKYBaHHsS Ta peaOumitarii mi-
Te 3 TOCTPUM MAECTPYKTHBHUM IaHKPEATUTOM, a
TaKOX BHUCOKI MU(pH yCKIaJHEHBb Ta JICTAIbHOCTI,
BU3HAYIIN aKTYaTbHICTh HAIIOTO JOCITIKEHHS.

MeTa pocniaxeHHs
OnrtuMizanis 11arHOCTUKH, MOKPALIEHHS Pe3ylib-
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TaTiB JIIKYBaHHS Ta pealbimiTamii giTei 3 rocTpuM ae-
CTPYKTUBHHUM MaHKPEATUTOM.

MaTtepianu Ta meToau

byno BuBueHo pesynbraTH JikyBaHHS 11 miteit 3
rOCTPUM AECTPYKTHBHUM IaHKPEATHUTOM, SIKI OTPUMY-
BaJIM JIIKYBAaHHS y JUTSIYMX XipypridHUX CTalioHapax
Jonenpkoi obmacti (YkpaiHa) mpoTsroM ocTaHHIX 15
poxkis. [TanienTiB gonosivoi crari Oymo 7 (63,6%), xi-
Houoi ctati — 4 (36,4%). Bik XBopux KonuBaBcs Bif 2
no 16 pokis. Y Bimi 2 pokiB Oysno rocmitanizoBano 1
nutuny (9,1%), 5-7 pokiB — 3 nmirteit (27,3%), 10-12
pokiB — 3 (27,3%), 14-16 pokis — 4 (36,4%) xBOpUX.
[TamieHTiB BiKOM 70 2 POKiB, y BIKOBOMY HPOMIXKY
3-4 poxwu, 8-9 pokiB, a TakoX cTapmie 16 pokiB He cTO-
crepiranu. TakuM YUHOM, OINBUIICTH XBOPUX 3aXBOPIi-
au y Bini 10-16 poxkis (63,6%). TpuBanicTh KIIHIYHUX
MpOsIBIB 3aXBOPIOBAHHS HAa MOMEHT HAJXOJDKEHHS IO
cranionapy cranosmia y 3 (27,3%) xBopux 110 24 ro-
nuH,y 4 (36,4%) — 24,1-48 ronuH, y 3 (27,3%) — 48,1-
96 ronuu Ta 'y | gutunu (9,1%) — 5 mib.

OyHKIiOHANbHE MMOPYLIEHHS KHIIEYHHKA, Ta-
CTpOJNyOJeHONIaHKpeaTonaris, xojeuucronaris (3
pPI3HUM TpaKTyBaHHSM J1arHo3iB B 1HAMBIAyaJbHIH
KapTi aMOyJIaTOPHOTO XBOPOTO) BijJ3HAYCHI B aHAM-
He3l y 3 mite#t (27,3%). ¥ Ttomy umcai y 2 niBY4ATOK
7 ta 15 pokiB Ta B oxHOro miguitka 16 pokiB. Bu-
BUYCHHS €TIOJOTIYHUX (aKTOPIB, Ki CTAJIU TPUTEPOM
rOCTPOro JECTPYKTUBHOTO MaHKPEATHTY Yy HaIIUX
Nali€eHTiB, BHUSIBHUIO NEPEBAXKEHHS aliMEHTapHUX
NPUYHMH, NOCTII{HOTO 200 OZHOPAa30BOTO MOPYLICHHS
nietu B 45,5% BumankiB (5 cmoctepexeHp). Y 2 mi-
teit (18,2%), 7 Ta 12 pokiB, 1e6I0TOM 3aXBOPIOBAHHS
3'BUJIACS TOCTpa XapuoBa TOKcHKoiHpekiis. Y 2 mna-
nieHtiB (18,2%) 3 rocTpuM AECTPYKTUBHUM TaHKpe-
aTUTOM NPUYMHOIO 3aXBOPIOBAaHHS Oysa Tyma TpaBMma
JKUBOTA, B OJHOMY BHIIaAKy BHACIHIJOK KPUMIHAIb-
HOTO IHOWICHTY, B IHIIOMY BHIAAKy — MaIiHHS Ha
KepMO BEJIOCHUIIeIa 3 THIOBOKO "TOYKOIO 3aCTOCYBaH-
Ha". YV onuiei mamientku (9,1%) 10 pokiB roctpuii
JEeCTPYKTUBHHI MaHKPEAaTUT BUHUK HA 5 100y micis
MEPEHECEHOT0 ONEPaTUBHOIO BTPYYaHHs BHACIIJIOK
PO3BUTKY IIOBHOI paHHBOI CHAilKOBOi CTpaHTyNs-
niffHOi KWIIKOBOi HeMpoOXiJHOCTi. PaHime mio xBo-
py omepyBaiu 3 MPUBOAY T'OCTPOTO KPUITOTCHHOTO
nejbBionepuToHiTy. Y onniei nutunu 2 pokis (9,1%)
NPUYMHY PO3BUTKY TOCTPOro JECTPYKTHUBHOI'O IaH-
KpeaTUTy BCTAaHOBUTH He Bjanocs. Y xjomuuka 14
pOKiB, sIkMi momep Ha (OHI JIKyBaJbHHUX 3aXOAIB,
mijg 9ac aBToIcii Oyio BUSBICHO KUTbIETONIOHY MMif-
IIJIYHKOBY 3a5103Y, SIKa IPOTATOM XHUTTS HE BUKIUKA-
Jla KJIIHIYHUX MPOSBIB XPOHIYHOTO AYOJACHOCTA3y Ta
EHTEPUUYHOTO JTUCKOMDOPTY.

VY BCiX Mami€HTIB HiJ 4ac HAJAXOJIKEHHS y JiKap-
HIO CITOCTepirajucs BHpa)XieHa KJIiHIYHA CUMIITOMa-
THKa Ta SBUINA IHTOKCHKaINii, aXX JO PO3BUTKY TOK-
CHYHOTO IIOKY. 32 BUHATKOM JUTHHHU 2 POKIB, pemrTa
MaImieHTiB CKapkuiacs Ha Oib y KUBOTI. Xapakrep
0o0Jif0 BapiOBaB BiJ MOMIpPHOTO, MOCTIHHOTrO, JOKa-
J130BaHOTO /O IepioguyHoro (mepeiimMornomioHoro),
BHpaXeHOTO. bib M0KaNMi3yBaau MepeBa)kHO y Blac-
HO emiracTpaibpHIN ninsgHOi, o6ox migpebep'sx, Ha-
BKOJIOMYMKOBIH ninsgHmi Ta ¢prankax. [lcuxomoTopHe
30ymkeHHs Oyno y 3 miteit (27,3%) 14-16 poxis, Ti-
MOJMHAMIsS Ta agWHaMis Tako Oyjau NiarHOCTOBaHI
y 27,3% BunaakiB. Oxun nauieHt 2 pokiB (9,1%)
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OyB mOoCTaBICHNN Yy HEIPUTOMHOMY CTaHi. Y BCIX Ji-
Tell mpu HaAXOMKeHHI Oyia MmiABHINEHA TeMIeparypa
Tija, mpu HbOMY B OinbImocTi crioctepexkens (63,6%)
JuxoMaHka Mana GeOpuiabHUI XapakTep, ABOE AiTeil
auxoMaHunu cyodeopunbho (18,2%) i me y nBox ai-
teit (18,2%) nuxomanka Oyna mipetndHoto. Kiiniuni
MpOSIBY IHTOKCHUKAIlIT BapiloBaiu BiJ ONigoCTi Ta Cy-
XOCTi MKIpHUX MOKPHUBIB Ta Oa4CHUX CIM30BUX 000-
JIOHOK JI0 MUPOTEeHii, 03HOOY, CIITyTaHOCTI CBiZOMOC-
Ti, OJiTypii Ta oxiroanypii.

OO0'exTHBHE KJIHIYHE MOCIIJKCHHS TPU HAIXO-
JOKEHHI 10 cTanioHapy Busismio y 8 xsopux (72,7%)
CHMETpHYHE 3AYTTA IHKHUBOTA, pi3Ke ociabIeHHs
ydacTi B aKTi AUXaHHS, PO3JIUTY OONIOYICTh 1 TTaCHB-
HUH nedaHc mepeaHbpol YepeBHOI CTIHKHU, MO3UTHBHI
cumnromu "posaparyBanus ouepeBuHH" — Il[boTKi-
Ha-biromOepra, Bockpecencbkoro, Posnmonbchkoro.
Jlume y 4 nanientiB (36,4%) mix yac BCTyIy BUSIB-
JeHO (OMHMCaHo0) MO3UTHBHI CHMIITOMHU TOCTPOTO TTaH-
kpeatuty — Meiio-Pobcona, [lexapnena, [lloddapa,
Bockpecencekoro, FyGeprpHuﬂ CKYJILCBKOFO B on-
HOTO XBOporo (9, 1%) 14 poxiB KJIiHIUYHE TOCIHITKECH-
Hsl BUSBUIIO acheTpno KUBOTA, KOHTypauuo neresnb
KMIIEYHUKY Ha ITepeHii YepeBHil CTIHIll, TO3UTHBHI
cumnromu Bans, Cxisiposa, JloTeiizeH.

JlabopaTopHe 0OCTEKEHHS Y BCiX XBOPHX BKIO-
Yano 3araipHi Ta 0iOXiMiYHI aHaNi3M KPOBI Ta cedi.
BuBuanu Ta OuiHIOBaNM aKTHBHICTh MAaHKPEATHYHHUX
(epMeHTIB y mia3mi KpoBi, cedi, NEPUTOHEATbHOMY
Ta TOpaKaJIbHOMY €KCynaaTi, AMHaMiKy rOMeoCTaTH4-
HUX TOKa3HMKIB (JEHKOIUTO3, T€MaTOKPHT, TIIIOKO-
3a, eJNeKkTpoxitu KpoBi). KpiM 3aranpHOMpHHHATHX
KIIi1HIKO-Ta00paTOPHUX METOJIB MOCHIIKEHHS, BCIM
IiTAM OyJa0 TPOBEACHO YIBTPA3BYKOBE [0CIIiIKCH-
Hs (Y3l) opraHiB XuBOTa, I'PyJHOI MOPOXXHUHU Ta
CepeJoCTiHHS, orIsigoBa peHTreHorpadis opranis
rpynHoi Ta depeBHOI nopoxHMHH. Komm'toTepHy
tomorpadito (KT) Bukonano 6 mamiertam (54,5%).
MarsiTHO-pe3oHaHcHY ToMmorpadiro (MPT) He mpo-
Boauau. didporacTponyoneHockomito (PTIC) Oyio
BUKOHaHO 3 xBopuM (27,3%).

VYcix manieHTiB Oyno npoonepoBaHo. OCTaToYHUM
JIiarHO3 MiATBEPKYBaBCS MiCJIsI OEPATUBHOTO BTPY-
YaHHS Ta MOJAJBIIOTO MAaTOTICTONOTIYHOTO AOCIHi-
JUKCHHSI BUIAaJleHUX TKaHuWH. Y 8 Bumanakax (72,7%)
MEepBUHHO Oyja BUKOHAHA CEpEJMHHA JIamapoTOMis,
peBi3iss 4yepeBHOI MOPOXKHHHHM, MAaHKPEATOOMEHTO-
OypcocToMmisi, HaNiBBIAKPUTE JPEHYBaHHS CaJIbHUKO-
BOI CyMKH, YEPEBHOI IOPOXKHUHU Ta 3a0YCPEBUHHOIL
KJIITKOBUHHU. Pe3eKIlis BEJIMKOr0 CalbHUKA BUKOHAHA
y 5 manieHTiB (45,5%), anenpextomis —y 1 qutwHN
(9,1%). Tprom xBopum (27,3%) Oyna BUKOHaHA XO-
neuucroctoMis, y 2 Bunagkax (18,2%) — myHkuis Ha-
MPY)KEHOTO )KOBYHOTO Mixypa. Y 3 cIOCTepeKeHHIX
(27,3%) onepaTuBHE JiKyBaHHS PO3IOYMHAIH 3 Bijle-
oXipypriunoi peBi3ii opraHiB XHBOTa, HaJgali mepe-
XOJMUIIN Ha KOHBEPCiio (TpaauIiifHy JamapoToMiio). ¥
onniei manientku (9,1%) cmouyaTky Oyno BHKOHAaHO
JanapoToMiio Ta po3'eIHaHHS claiiok, a yepe3 5 1id —
pesanapoToMiio 3 IPUBOJLY MPOTrPecyrouoro GpepmeH-
TaTUBHOTO mepuToHiTy. Tppom mamientam (27,3%)
31 cpopMOBaHUMHU XMOHUMH KiCTaMH Tilla Ta XBOCTa
MIJIUTYHKOBOT 3aJ103M NMPOBEJEHA IUCTOMAHKPEATO-
€IOHOCTOMISI B TEpPMiH Bix 3 MicsiiB g0 14 Micsimis
micyisi MOYaTKy 3aXBOPIOBaHHS. Y OJHOTO MallieHTa
(9,1%) 5 pokiB, uepe3 27 nid micias Tynoi TpaBMH

JKUBOTA Ta KOHCEPBATHBHOI Teparii, BAKOHAHO TpaH-
CKyTaHHE JpEHYBaHHS XHUOHOI KiCTH MiANIITyHKOBOI
3aJI03W MiJ BiACOXipypTiYHUM KOHTPOJIEM.

KoncepBarupHe (iHTEHCHMBHE) JIKYBaHHS BKIIIO-
yajo iHQy3iliHy periaparaniiiHy Tepaniroo, KOpeKIio
romeocraszy ta OLK, ycyHeHHs auzenekTpoiitemii
ta nmopymenas KOC, TkauuuHo1 rinmokcii. Yei xBopi
oTpuManu TpuBany (2-3 Kypcu) aHTHOAKTEepialbHy
Tepanito (xkapbamenemu, nedamocnopunu III ta IV
MOKOJIiHb, y JiTeil cTapmoi BikoBoi rpynu — ¢rop-
XxiHoNOHM), aHTU(yHTanbHi npenaparu (Hicratuh,
dnykonazon). Y sikocTi TapreTHol Teparii 3acToco-
ByBalll CHUHTETHYHI aHajmoru comarocraruny (Can-
nocratuH, OKTpeoTun) Ta iHTiOiTOpHM mpoTeiHas
(Kontpikan, l'opnokc, KorTpusen). CumnroMmaTnuHa
Teparis BKJ0Yaja BUKOPUCTAHHS 3ac00iB, 110 Hajaa-
I0Th OJIOKYIOYMH BIJIMB Ha aAeHO3MHOBI PEIENTOPH
- KCAHTHHU, (EHTOJAMIH, TAHTJiOMITHKY, aHAJIbIEe3Yy-
1oui mpenapatu. Y 6 manientis (54,5%) BuUKopucTO-
ByBaJIl Pi3HI METOAM €KCTPAKOPIOPaIbHOI JETOKCH-
katmii (remocopOmis, niaasmadepes, reMmodinpTpamis,
yinbTpadiosieToBe ONMPOMIHEHHS ayTOKPOBi).

CraTucTuyHy 00poOKY pe3ysbTaTiB J0CIIIKCHHS
MPOBOJMIN 32 JOIOMOIOIO CTaHAAPTHHUX METOIIB 3
po3paxyHKom BiITHOCHUX BeNMYHMH (a0CONIOTHA KiJb-
KiCTh CIIOCTEpEeXKEHb, % CHiBBIAHOMICHHS).

CxBaJeHHS HAyKOBOI po6oTH Oyl0 OTPHMAHO BijJ
bioetnuHoi komicii JIOHEIPKOTO HAIIOHAJIBHOTO Me-
au4yHOTO yHiBepcutetry (YkpaiHa).

PobGora € pparmMeHTOM iHINIATUBHO - MOIIYKOBOI
HayKoBOi poboTu kadeapu 3aragbHOI Ta AUTIYOT Xi-
pyprii JJoHEnpKOTO HAIiOHAJIHHOTO MEIHYHOTO YHi-
BepcuteTy (YkpaiHa).

Pe3ynbtaTn Ta iXx 06roBopeHHs

XapaxTep paHHIX IicisonepaniiHux ycKiIaJHeHb y
XBOpHX, 1[0 CHOCTEpiranucs, MpeAcTaBIeHUH y TaoI.
I. Mu mnparnynau aHani3yBaTH KOXKEH BHIIAJOK PO3-
BUTKY YCKJIQJHEHHS, I10, Ha HAIly IYMKY, HO3BOJISIE
00'eKTHBHO IIpOaHANi3yBaTH YMOBH iX PO3BUTKY, BH-
BHUTH TCHJICHIII1, BCTAHOBUTH 3aKOHOMipHOCTI. 3 11 ma-
LI€HTIB, 110 CIIOCTEPITraucs, yCKJIaJHEHHS B pAHHBOMY
micisionepaniiinomMy nepioni BigzHaueHni y 8 (72,7%).
[ompaBna, 3a TSKKICTIO Ta WMOBIPHICTIO HECIPH-
ATIUBOTO PE3yIbTaTy B MOBHOMY 00Cs31 X HE MOXHA
BBAXXATH piBHo3HaqHuMH Jlo rpynu HalOinmbmr Bax-
KHX YCKIJIaJHEHb BIJHOCHIIH MpOrpecyouHi (bepmen-
TaTUBHO- 6aKTeplaJ‘IBHI/II/I MEPUTOHIT, PAHHIO CIAHKOBY
KHMIITKOBY HENPOXiJHICTh, HECIPOMOXHICTh IIUCTOAH-
KpPEaToEIoHOaHACTOMO3Y, NMpody3Hy BHYTpIIIHbOUEpE-
BUHHY (II03a0YE€pPEBUHHY) €PO3UBHY KPOBOTEUY 3 Mif-
HITYHKOBOT 3aJ103H, IIUCTOIIAKPEaTOIUTIeCTUBHUI CBUIIL
Ta eBeHTepallilo. 3aHETIOKOEHHS 32 JOJI0 JUTHHH BU-
KIUKaio GopMyBaHHs 1H(INIBTpary Ta abcuecy >KUBO-
Ta. HabaraTo MeHII HEOE3MEUHUMHU, X0 1 HeOaKaHUMH
YCKIaTHEHHSAMH, OyJNH JiraTypHi HOpHUII, iHPITBTpaTH
M'SIKMX TKaHUH Ta HATHOEHHS PaHU.

VYcknaaHeHHs] y OUTbIIOCTI XBOPUX BiJ3HAYCHI Y
MO€IHAHHI, BOHU TOTEHIIIOBAIK OJMH OJHOTO, IO
BH3HA4Ya€ JOLIJIBHICTh MOIIYKY MapKepiB, IO BH-
3HAYal0Th YCKJAJHEHHUI mepedir rocTporo AecTpykK-
THUBHOTO NAHKPEaTUTy, BHUPOOJEHHS IOKa3aHb [0
ONEepaTHBHOTO JIKyBaHHS Ta epepeHTHOI Tepamii 10
PO3BUTKY HE3BOPOTHHX yCKJaJHeHb. [lepeBaru npo-
THO30BaHOI YW Tak 3BaHOl "miIaHoBOi" penamaporo-
Mii mepeja peaHiMamidiHUMM 3aX0JaMU HE BHUKJIHUKAE
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CyMHIBiB. Pesynbrar po3BHTKY micasonepaniiHux
YCKJAJHECHBb 3aJie’kaB BiJ iXHHOI HO30JIOTIHHOI Xa-
PaKTEepHUCTUKU. PO3BUTOK y Mali€HTIB MPOTpecyro-
4oro (epMeHTATHBHO-0AKTEepiaIbHOTO IEPHUTOHITY,
abcIieyl0uoro OMEHTHUTY, €BEHTepalii, moBHOI paH-
HBOI craiikoBOT KMIIKOBOT HEMPOXiJHOCTI, €PO3UBHOT
KpOBOTEYi 3 MiANUTYHKOBOI 3all03M BUMAarajo BHKO-
HaHHS pelamapoToMii. 30BHINIHIN TaHKpeaToaurec-

TUBHUH CBHII, SIKUH BUHUK Yy PE3yJbTaTi 4acTKOBOI
HECIPOMOXKHOCTI HUCTOMAHKPEATOECIOHOAHACTOMO3Y,
3aKpHUBCS BHACIITOK KOHCEPBATHBHHX 3axoniB. Y on-
Horo mamnienta (9,1%) 5 pOK]B MicJisi TPAHCKYTaHHO-
ro ApeHyBaHH XUOHOT KiCTH MiJNUTYHKOBOI 321031
MiJl BiJIeOXipypriuHUM KOHTpOJIEM, JIpEHaX OyB BH-
JaneHui yepes 4 MicsIi Michs ONEepaTuBHOTO JIKY-
BaHHS Ha TJi 3HUKHEHHS KiCTO3HOTO YTBOPCHHS.

Tabnuusa 1

PaHHi nicnAaonepauinHi ycknagHeHHA y AiTen i3 rocTpUMM AeCTPYKTUBHUM NaHKpeaTUTOM

YcknagHeHHA abc. %

lMporpecytounii pepmeHTaTMBHO-6aKTepianbHUN NEPUTOHIT 1 9,1
Abcuec YepeBHOI MOPOXHUHU (NaHkpeaToreHHU abeuec) 1 9,1
IHinbTpaT YepeBHOT MOPOXHUHM 2 18,2
HarHoeHHs paHu, niraTypHuii CBULL, 4 36,4
YacTkoBa paHHSA cnankoBa KULIKOBa HENPOXIAHICTb 2 18,2
[MoBHa paHHA crnarkoBa KMLIKOBA HEMPOXiAHICTb 1 9,1
YacTkoBa HeCI'IpOMO)KHiCTI3 LMCTONAaHKPEeaToOEIHOaHAaCTOMO3Y, 30BHILLHIN 1 9.1
uMcTonakpeaToaureCTUBHUI CBULL,

Epos3nBHa kpoBoTeYa i3 NigWwnyHKoBOI 3ano3u 1 9,1
EBeHTepauis 1 9,1
Abcuenyoumii OMeHTUT 1 9,1
MceBgokicTa MigWwWnyHKoBOT 3ano3un (cTepunbHa, iHikoBaHa) 4 36,4

Cepenne mepeOyBaHHS [iTel i3 TOCTpUM [e-
CTPYKTUBHUM IAHKPEATHUTOM y JIUTAYOMY XIpyprid-
HOMY cTalioHapi cranoBuiio 23,1 1o6u. Y paHHbomMy
niciasionepaniinomy nepioxni nmomepiaa 1 autuna 14
pokiB (9,1%) Ha Tii nmporpecyrodoro ¢pepMeHTaTHB-
HO-0aKTepiadbHOTO MEePHUTOHITY, MOMIOPTaHHOT HEIO-
CTAaTHOCTI Ta €HJOTOKCHYHOTO IIOKY. TaKMM 4YHHOM,
3aralibHa JICTaJlbHICTh cTaHoBMIA 9,1%.

KaramHecTHuHE CHOCTEPEKEHHs BHUSBHIIO, IO
y 7 mamieHTiB (63 6%) nanaii BI/IHI/IKJ‘II/I cKapru, 1o
XapaKTepusyoTh "eHTepuuHui" auckomdopr. 3ara-
JIOM, DUTECTHBHI (byHKuloHam,Hl HNOpYyIIEHHS BiAIO-
Biflalin racTpoeHTepomaTii, Mo XapakTepusyBayacs
nepionuIHUMHu JuCc(hHaridHUMHU Ta JAUCIETICHYHUMU
seumiamu. 1li mamieHTn nmepeOyBalOTh HA IUCIIAHCEP-
HOMY CIIOCTEpEXKEHHI y racTpoeHTeposora. ¥ 2 nitei
(18,2%) posBuHynacs cnaiikoBa XBopo0a, I10 MpOosiB-
JsIacs eni3ogaMu 4acTKOBOT criaifkoBOi KMIIKOBOT He-
npoximHocTi. OcTaHHS JNiKBigyBasacs KOHCEPBAaTHB-
HuMHu 3axogamu. Jloxs 2 xBopux (18,2%) Hepigoma.

OGroBopeHHA

HasBHicTs Benmkoi KilbKocTi "yHipikoBaHUX"
kimacudikaniii, aTrTOpUTMIB IiaTHOCTUKH, JIIKyBaHHS
Ta peabimiTamii rTocTpPOro AECTPYKTUBHOTO MaHKpea-
THTY HE MO)KE OXOTHUTH BCi aCMeKTH Iiei mpobdiemu.
[le OinbIIO MipOIO 1€ TBEPJIKEHHS MOXE BiJIHOCH-
THCS 0 MeXiaTpUYHOI TPy XBOPHX y 3B'A3KY 3 pia-
KICTIO IaHOTO 3aXBOPIOBaHHS.

Okpema xknacudikamis TrocTporo HAHKPEATUTY
y nmiteit He po3pobieHa, mporte kimacudikamis B.C.
CaBenbeBa i3 cniBaBTopamu (2001) moci 3a10BOb-
Hsi€ TEpPEeBaXHY OUIBIIICTh BITYM3HSIHUX XIipypTiB.
BigmosinHo no miel kinacudikamnii, po3pi3HIIOTE TPH
(hopMH TOCTPOro NaHKPEaTUTy: HAOPSKOBUH MaHKpe-
aTHT, CTePHJIbHUHW MMaHKPCOHEKPO3 Ta 1H(IKOBAHHI
naHkpeoHekpo3. CTepHJIIbHHH NaHKPEOHEKPO3 Je-
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3IHTErpyIoTh 332 XapaKTepoOM HEKPOTHYHOTO YpaXkKeH-
Hs (KUPOBHWH, TeMOpariyHuii, 3MilIaHWIi), 32 MOIIU-
peHicTi0 (ApiOHOOCEPEAKOBHI, BEIMKOOCEPECIKOBUH,
CcyOTOTaNbHO-TOTAJbHUI), MO JoKai3amii (TOJOBKH,
XBOCTA Ta BCIX BIAJIIIB MiAUUIYHKOBOI 3asno3u). [lo
YCKJIQJHEHb TOCTPOTO MAaHKPEATHTy BiTHOCITH Iapa-
MaHKpPEaTHYHUU 1HQITBTpaT, MaHKPEATOTCHHWH ab-
crec, pepMeHTATUBHUHN 1 OakTepialbHUU TEPUTOHIT,
cenTuyHy (erMoHy 3a04epeBUHHOT KIITKOBUHH, €pPO-
3UBHY KPOBOTEYY, MEXaHIUHY KOBTSHUIIO, CTEPUIbHY
Ta 1H(iIKOBaHYy ICEBJOKHCTY HiJIIIyHKOBOI 3ai03M,
BHYTpIIIHI Ta 30BHIIIHI AurecTuBHI cBumi [17, 21].
OueBHIHO, TOAIN KIiHIKO-MOpdomorivaux GopM 3a-
JIC)KHO BiJl TEPMiHIB 3aXBOPIOBAHHS Majl03aCTOCOBHUM
y OUTAYOMY Billi. Y HAIIMX MAIi€HTIB 3 1H(pIKOBaHU-
MU (OpMaMU NAaHKPEOHEKPO3y Ta MaHKPEaTOreHHUM
abcrecoMm Bij3HauaBcs OypXJuBHU Tepebir mnaro-
JOTIYHOTO MpoLecy, YCKIATHEHHS BepudikyBamucs
MPOTATOM TIEPIIOTO THXKHS 3aXBOPIOBAHHS, (AaKTUIHO
— mepebirom kinmpkox ni6. {omo dhopmyBaHHS mCeB-
JIOKICTH ninmnyHKOBo'f 3a103u (4 CIOCTEPEKEHHSI —
36,4%), kIiHIUHI Ta Bi3yajbHI (ynLTpaCOHorpa(blqm
KT) nposiBu Oynu miarHOCTOBaHI 10 KiHIS JpYyroro —
MIOYATKy TPETHOTO THIKHS 3aXBOPIOBAHHS.

OCHOBOIO TOIMEPETHBOTO iarHO3y Ta BHUXiAHOL
OI[IHKH TSKKOCTI TOCTPOTO MAaHKPEAaTHUTY y HiTeH €
BHYTPIIIHBOCHHAPOMHA KIiHIYHA jaudepeHniamis,
sKka mepenbayae BHJIJICHHS SIK BJIaCHE HO30JOTIY-
HOT KOH(QIrypanii (maHKpeaTuTy), Tak i AlarHOCTHKY
HaOpsKoBOi (GOpPMH, CTEPIIBLHOIO Ta IH(PIKOBAHOTO
naakpeoHekposy [20]. [Ipu mepBHHHOMY 3BEpHEHHI
0 cTalioHapy AiarHO3 "FOCTpm”I ma"kpeaTut" OyB
BHCTaBleHu nuie y 4 nauientis (36,4%), y pewrru
XBOPHUX HO30JI0Ti{ BapitoBanu BiJl GpyHKIIOHAIBHOTO
MOPYLICHHS] KHUIIEYHUKY [0 TOCTPOrO aleHAHIHTY,
MEPUTOHITY Ta KMIIKOBOI HEMPOXiJHOCTI. Y Meaud-
Hilf KapTi cTamioHapHOTO XBOPOTO Yy OiNBIIOCTI mMa-



PE3YNbTATU ANCEPTALINHUX TA HAYKOBO-AOCHIAHWUX POBIT / RESULTS THESIS AND SCIENTIFIC - RESEARCH

ieHTiB (63,6%) MM He 3yCTpPUJIM ONMHMC TAKUX 3aralb-
HONPHUIHATHX CUMIITOMIB IOCTPOTO NMAaHKPEATHTY, SIK
Hexapnena, lopdapa, Meito-Pobcona, ['ybeprpu-
us-Ckynbcskoro, Miocci-T'eoprieBcskoro, Bockpe-
CEHCBHKOTO TOIIO.

TsoKkKiCTh cTaHy AiTeH 3 TOCTPUM HMAaHKPEATUTOM
BU3HAYAETHCS CTYNEHEM BHUPA3HOCTI TITHMOOKHX TIO-
pYIIEHb TOMEOCTa3y Ta MOJIOPTaHHUX MOPYIIEHbD,
y TOMY YHCIi, CEpIEeBO-JIETeHEBOI0, IEYiHKOBOIO,
HHUPKOBOIO, IepeOpanbHOI0 Ta MeTaboNiYyHOIO He-
JOCTATHICTIO. Y JOpPOCIUX MAalli€HTIB 3 TOCTPHUM
MaHKPEaTUTOM pO3po0JicHI Ta anmpoOOBaHiI JOCHUTH
YUCJICHHI CHUCTEMM IHTETpajbHOI OWIHKHM (IIKaIH)
TSHKKOCTI cTany. Haitbinpm momynspHi Taxi sk "[ka-
nma Ranson" (1972), "Ulkana Imrie" (Glasgow, 1984),
"Ilxana APACHE II" (Acute Physiology And Chronic
Health Evaluation, 1981-1985), "Amnantchka Kjacu-
¢ikanis TsokkocTi maHkpearuty" 1992 pik), Ta iHumI
MoHo¢akTopHi (IHTepneiikin-6 i T.I.) Ta MyabTH(dAK-
topHi (SAPS-1984, MODS-1995, SOFA-1996) cuc-
TeMH OIIHKH TSKKOCTi, BUSHAYEHHS KIIHIYHOI popmMu
Ta MPOTHO3Y Iepediry Ta pe3ysiabTaTy 3aXxBOPIOBaHHS
[21]. 3Beprae Ha cebe yBary ¢akr, 10 NMPAKTUYHO BCI
i JIarHOCTUYHI MIKaJu OyJau po3poOieHi HanmpuKiHIi
MHUHYJIOTO CTOpidYs 1 HaJajl JIWIIE YI0CKOHAIIOBAIH-
¢ Ta MoauQikyBanucs. Y TemiaTpUUYHIA TPaKTUI 1X
BUKOPHUCTaHHSA Oyn0 00MeXeHO 3 KinbkoxX mpuyuH. [1o-
nepie, JJis MTOBHOTO 00CTEKEHHS Ta TOYHOT KIIHIYHOT
OIIIHKH CTaHy NOTPiOHO K MiHiMyM 48 roAMH THHAMIY-
HOT'O CIIOCTEPEXEHHS, 110 € HEA03BOJICHHOIO "PO3Kill-
mo" B yMOBax rinepepriyHoi opMu po3BUTKY HaTOJIO-
TIYHOTO MPOIECY, 0 XapaKTEPHO IS AUTAIOTO BIKY B
uinomy. [lo-apyre, mo3uTHBHA MPOTHOCTUYHA I[IHHICTD
[UX IIKaJ crocTepiranacs auire y 46-60% Bumankis;
4y TIMBICTh TX cTaHOBMIA suiie 50-70%.

Y nanuii yac HaWOUIBII 3HAYYI[UMH O1OXIMIYHU-
MU MapKepaMmH, SIKi XapaKTepHu3yIoTh CTyHiHb TSIKKO-
CTi TOCTPOTO MaHKPEATHUTY, BBAXKAIOTHCA KOHIEHTPA-
miss C-peakTuBHOro OinKa, JaKTAaTAETigpOTeHA3W Ta
MPOKAJbLIHUTOHIHY Y CHPOBATIII KPOBI XBOPOi TUTHHU.
Kpim nabopaTOpHHX MOKa3HUKIB, TSIKKICTh CTaHy
JUTHHHU 3 TOCTPUM AECTPYKTHBHUM IaHKPEATUTOM
XapaKTepu3yloTh KIIHIYHI Ta iIHCTPyMEHTAJIbHO-Iia-
THOCTUYHI KPUTEPii, [0 BU3HAYAIOTH CTYIiHb MOIIH-
PEHOCTI Ta XapakTep ypaKeHHS MiANITyHKOBOI 3aJ10-
34, 2 TaKoX CHHTONIYHUX OpraHiB Ta aHATOMIYHHUX
IUISTHOK. MU 3MYIIIeHI BIJ3HAYUTH, 1[0 Y TIEPEBAKHOT
OinbpIIOCTI HAamIMX MalieHTIB "KIiHIYHI Mexi" Mix
CTEpUIBHUM Ta iHQIKOBAHUM T'OCTPUM JECTPYKTHB-
HUM HaHKPEaTUTOM OyJIM PO3MUTI, HE KaXKy4H MPO Te,
mo y 6imemocTi xitedt (63,6%) HO30TOTIYHUHN [iarHO3
OyB BUCTaBJICHHUH MiCIsl JOCUTh TPUBAIOTO CHOCTEpPE-
KCHHsI Ta JIIKyBaHHS B yMoBax crauionapy. lle npu-
3BOJMJIO JIO HPOJIOHTalii OIepaTUBHOTO BTPYYaHHS
Ta YCKJIQTHIOBAJNO MOAANBINI pealdimiTamiiiHi 3aX0mu.
VY Toii ke "ac, BiICYTHICTh JOCTOBIpHHX KPHUTEPiiB,
K1 JO3BOJAIOTH Nu(epeHIifOBaTH PaHHIO, ACENITHYHY
(ha3y 3axBOprOBaHHS BiJ "MaHKpearoreHHOI" 1HpEKIil
Ta NMAHKPEOHEKPO3y, J03BOJISE HAM CKENTHYHO CTa-
BUTHCS JI0 JMCKYCIT PO mepeayacHy eKCIUIOPaTHBHY
a00, HaBITaK¥, IPOJIOHTOBAHY OIEpaliio y JAiTel 3 ro-
CTPHUM AECCTPYKTHBHUM HaHKPEATUTOM.

OueBUIHO, y AUTAYIN XipypridHiil nmpakTHIi goci
BIZICYTHI 4iTKI HNPUHUMIN AUEpeHIiioBaHOTO Xi-
PYPTiuHOrO JiKyBaHHS XBOPHUX 13 TOCTPUM JECTPYK-
THBHUM IaHKpeaTUToM. Bubip onTuManbHOro Tepmi-

Hy ONEpPaTHUBHOTO JIIKyBaHHsS, 00ciATY BTpPYdYaHHS Ha
MiAIMITYHKOBIH 3271031 Ta JKOBYOBWBITHUX IIIIXaX,
crocobu JIpeHyBaHHS 4YEpPEeBHOI MOPOKHHUHH Ta 3a-
OYEpPEBUHHOTO MPOCTOPY 3aJMIIAIOTHCS JAUCKYTa-
O6enpHUMHU. €1OUHE TBEPIKEHHSA, SKE OJHOCTANHO
HIATBEPJUKYETHCS 3apas, IOJsArae B TOMYy, 1[0 Bije-
OXIpypriuHe BTpydYaHHs € O00OB'S3KOBHUM JIIKyBaJIbHO-
MiarTHOCTUYHUM MeTomoM [22]. Ha skamp, mamapocko-
mis He 3aBXIW O3BOJSE OIIHUTH OOCAT Ta XapakTep
ypa)KeHHs MIiANUTYHKOBOT 3aJI03M Ta 3a0Y€PEBHUHHOTO
npocrtopy. Y TOH ke 4ac, BieonanapocKoIis J03BOJIsIE
MaJIOiHBa3MBHO BHUKOHYBATH JEKOMIIPECII0 KOBUHOTO
Mixypa i XMOHUX KiCT Mi/JIITYHKOBOI 3aJI03H, CIIOCTEPi-
raTu i "mporpaMoBaHo" caHYBaTH YepPEBHY MOPOKHUHY
Ta 3204€PEBUHHUIN MPOCTip y AWHAMIMNI B IicIsonepa-
IHHOMY TIepiofii, 0COOJIMBO B yMOBaX MPOrPECYHOUYOTO
(hepMEeHTaTUBHO-CENTUYHOTO MEPUTOHITY.

Tpanuuiiino Meronu ornepaniid, CIPSIMOBAHHX Ha
JIpCHYBAaHHS YEPEeBHOI MOPOXKHUHU Ta 3a04CPEBUH-
HOTO MPOCTOPY Y XBOPHUX 3 TOCTPUM JIECTPYKTUBHUM
MaHKPEAaTUTOM, MOAUIAIOTh HA 3aKPUTHH, BiAKPUTHI
Ta HaMiBBIAKPUTHIL. [3 caMOT0 BU3HAYCHHS 3p03yMIJIO,
1110 3aKPUTHI METOJ IPEHYBaHHS Ma€ Ha yBa3i MaKCH-
MaJbHe 30epeXeHHsI aHaTOMIYHOT LiJIICHOCT] YepeBHOT
MOPOXKHUHHU, y TOMY 4YHCIi, CalbHUKOBOI cyMkH. [lo
HaWOUIBII MOMyMApHHUX "3aKPUTHX IpeHYBaHb" Bif-
HOCATBCA JTamapocKkomiyHa abo MiHiamapoTOMHa Je-
KOMIIpECisi )KOBYHOTO MiXypa, caHallis Ta APeHyBaHHs
4epeBHOI MOPOXKHUHU Ta 320YEPEBUHHOTO MPOCTOPY,
HEKPCEKBECTPEKTOMIisl, HaKJaJaHHS MMaHKPEaTOOMEH-
ToOypcocToMu. BinkpuTuii MeTon ApeHyldnx omnepa-
il mepenbadyae BUKOPUCTAHHS MIUPOKUX (Tpaguiliii-
HUX) JAaNapOTOMHHX JOCTYIB i BUKOPHUCTOBYETHCS y
pasi cy0TOTaabHOro a00 TOTAABHOIO MAHKPCOHEKPO3Y,
npu BEIUKHUX (JIerMoHax 3a04YePEBHMHHOIO IMPOCTO-
pPY, y pasi HeoOXiJHOCTI MPOBEACHHS pelanapoTomii
(y ToMy uwMci, Iicisl MOTEepeHbOTO BiIKPUTOTO 200
HaMiBBIJKPUTOTO IPEHYBAHHS YEPEBHOI MOPOXKHUHU
Ta 3a049epeBHHHOTO TpocTopy). HapemTi, Bigkputy
JanapoTOMil0 BUKOHYIOTh y pasi BIJCYTHOCTI creli-
aJBHOTO IHCTPYMEHTAPII0 YU 1OCTATHLOTO JIOCBIAY Xi-
pypra. HaniBBiZKpUTHI METOJ JpEHYBAaHHS SBISIE CO-
0010 BUKOHAHHS MIMPOKOI TpagWIiiHOI JNamapoTroMmii,
micnas sKOi BIIACHE JIaapoTOMHAa paHa YIINBAETHCA
Harlyxo, a KOMOIHOBaHY CUCTEMY JpPEHaXiB BUBOJATH
yepe3 OKpeMi KOHTpamnmepTypu y O14HHX 1 Monepeko-
BUX IIISAHKAaX XXHUBOTA.

Ennockoniuna Bi3yainizauis garepoBa cocouka Ta
peTporpajaHa maHKpeaToxojaHriorpadis, a TaKOX eH-
MOCKOTIiIYHA MAaIiIoTOMis HEe 3HAWIIIW y mexiaTpud-
Hill paKTHIII HaJEKHOTO 3aCTOCYBaHHS.

TakTuka Ta METOAUM KOMIIJIEKCHOI KOHCEpPBATHUB-
HOT Tepanii y JiTe#l 3 TOCTPUM MaHKPEATHUTOM 4acTo
BHUKJIMKAIOTh po30ikHOCTI y daxiBuiB. besnepeunum
TBEPJUKECHHSAM € JIIKyBaHHS AWTHHU B yMOBaX Bif-
nineHHs peaHimanii (iHTeHcuBHOI Tepamii). OcHo-
BOIO TapreTHOI Tepamii € aHTHOaKTepiaJbHA Tepamis
Ta 0JIOKaga MeaiaTo3y, y TOMY YHCIHi, CEKPETOPHOI
¢yHKIii MiANITYHKOBOT 321034 Ta JUI'€CTHBHOT CHC-
TeMH B LiJIOMYy. BBaxaeThcs, 110 OCHOBOI0O BUOOpY
aHTHOaKTepiaJbHUX TpenapariB € MiKpoOioJoriuHi
nocrimkeHHs. HacmpaBmi X TpeBalioe eMIipuIHe
NpU3HAYEHHS aHTUOIOTHKIB MIMPOKOTO CHEKTPY Aii,
30kpemMa "mpodimakTHYHUX", 1 MOTCHIIAIsA aHTH-
OakTepianbHOTrO e(eKTy mnpemnaparaMyd METpPOHijaa-
somy [23]. Ilpenapatamu BubGopy (0Oasuc-teparii) €
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kapbamenemMu, PTOPXiHOJIOHHU Ta B-lTaKTaMHI aHTHOI-
otuku (uedpamocnopunu [V-V mokoninus). AHTHOAK-
TepialpHA Tepamis y AiTed 3 TOCTPUM AECTPYKTHB-
HUM [MaHKPEAaTHTOM TpHUBala, BKIIOYAE SIK MIHIMYM
III xypcH, i NPOAOBKYETHCS 10 MOBHOI'O 3HUKHEHHS
MpOsIBIB CUCTEMHOI 3amaibHOi peakiii Ta MiCI[EeBUX
nposiBiB. TakuM YHHOM, CEepeHs TPHUBAIICTh 3aCTO-
CyBaHHSA aHTHOIOTHKIB CTAaHOBHUTH 3-4 TrkHi. [licms
JIpYToTo Kypcy HOLIIbHUM € MPU3HAYCHHS aHTU(DYH-
rajbHUX IMpernaparis.

Jlo nuporo vacy He po3po0OiicHO i He anpoOOBaHO
Oyiokany Mezaiatoly Ta cekpeTopHoi ¢(yHKmii mij-
IIJIYHKOBOT 3aJ103M Ta AWTECTUBHOI CHCTEMHU y Ii-
Te 3 TOCTPUM AECTPYKTHBHUM MaHKpeaTuToMm. lle
MOB'A3aHO 3 BIKOBUMH (papMaKOIOTIYHIMHU 0OMEKEH-
HSIMH 3aCTOCYBaHHS aHTUMETaboJiTiB, COMAaTOCTATH-
Hy Ta HOr0 CHHTETUYHHUX aHAJIOTIB, @ TAKOXK 1HT101TO-
piB mpoTeina3 y nexiarpuuHiii npakruui. Kpim Toro,
B Cy4YacHIiH JIiTeparypi BCe HAMOJIETIIUBINIEC TPOCYBa-
€THCS T€3a MPO BIJCYTHICTh AOKA30BUX JAaHHUX IIOI0
e(peKTUBHOCTI 3aCTOCYBaHHA iHT101TOPiB MpoOTEiHA3 Y
XBOPHX 3 NAHKPEOHEKPO30M Ta, BiJMOBIIHO, BIACYT-
HICTIO pEKOMEHJAIii A 1X KJIIHIYHOTO 3aCTOCYBaH-
Hsi. TuM He MeHII, He3Ba)kalouM Ha ONHCAHUHN B iH-
cTpyKuii "oOMeKeHn| TOCBiA 3aCTOCYBAHHS Y JiTeH"
Ta MPOTUITOKA3aHHS 10 3aCTOCYBAHHS - "TUTAYNN BiK
no 18 pokiB", yaBaseThcs abCOMIOTHO HEOOXiTHUM
BKJIIOUCHHS 10 0a30BOI1 Tepamii MoemxHAHHS CHHTE-
THYHUX aHaJNoriB comaroctatuny (Okrpeotun, CaH-
JocTtatuH) Ta iHriOiTopiB mpoteinaz (Konrtpukai,
l'opnoxc, Kontpusen).

[HTeHCcHBHA Tepamist y AiTeH 3 TOCTPUM IAECTPYyK-
TUBHUM NaHKPEATHUTOM, TaK caMo SK 1 3aCTOCYBaHHS
PI3HUX METOJIB €KCTPAaKOpHoOpasbHOI AETOKCHUKAIIT,
KOJHHUX HO30JOTIYHUX a00 CHHAPOMAIbHHUX OCOOJIH-
BocTeil He MaroTh. [IpoBeJeHHS IIMX 3aX0JiB BH3HA-
Ya€ThCs, HacaMmIepea, TEXHIYHUMH MOKIHBOCTIMH
JTIKyBaJIbHOTO 3aKJIany.

Hyrpumiiiaa Tepamis Ta gieTta y IiTe# 3 TOCTPUM
JECTPYKTUBHUM IaHKPEATHTOM € HaWBaKIUBIIINM
KOMIIOHEHTOM Tepanii Ta peabinitauii. Tpusane, npo-
TATOM JIBOX a00 TPhOX THIKHIB, HapeHTEpalbHE Xap-
YyBaHHS, TK€ PEKOMEHIYETHCS Y TOPOCIUX Mali€HTIB
3 TaHKPEOHEKPO30M, HE MOXe OyTH pEeKOMEHJOBaHE
nitam [2, 13]. Tepmin napeHTEpalbHOTO XapuyBaHHS
Ta Bi]MOBa BiJ NMPHUPOAHOrO MpuioMy 1xki y menia-
TPUYHOTO KOHTHHTEHTY XBOPUX Mae OyTH MiHIMi30-
BaHUU Ta IHAWBIAyani30BaHUN, BUSHAYAETHCS YaCOM
"TO3UTUBHOT BiAMOBiAi" HAa KOMIUICKCHE JiKyBaHHS,
y TOMY YHCHi, BIIHOBJICHHSIM IUTECTUBHOT (PYHKIIIT
[LTYHKOBO-KUIIKOBOTO TPakKTy y MicisonepariiHo-
My mnepiojai. BUHSATOK CTaHOBJATH AITH, Y SKUX Hic-
Js onepanii BUHUKAE CTiiiKa nucdaris Ta JUCIencis,
10 MPOSIBISIOTHCS BUPAKEHHUM I1ape30M KHIIEYHUKA
[II-IV ctynento, miapeero, acuipamifHUM CHHIPO-
MOM, TimepaMina3eMi€r Ta rimeprimazemicro. Ane i
y TaKuX BUIAIKaxX IMOBHY BiZIMOBY BiJ] eHTEPaJIbHOTO
Xap4yyBaHHs NpoJOHTYBaTH noHan 7-10 xi6 Hepamio-
HanbHO. Y 1ill cuTyanii po3po0iaseTbes 1HAUBIAYyalb-

Jlitepatypa

HUW PEXKHUM CHTEPAJIbHOIO XUBICHHS 3 MOCTYNOBHUM
HAapOCTAHHAM TEMIy Ta 00CATy TMIF0OKO30-COJIBOBUX
pO3UHMHIB Ta IMITyounxX (epMEeHTOBaHY XapdoBy
IPYIKY Ta XiMyC MOXHBHUX cyMmimei. JlomiapHuM €
MOCTYNOBUH MepeXia BiJl HU3bKOKAJIOPIHHUX TTOKHUB-
HuX cymimeid (AMiHOKap0) 10 HOPMOKaJIOpiHHUX
(HyTpizon, Nestle Peptamen, Nestle Modulen) i ri-
nepkanopitaux (Ovomix HC) moXuBHUX cyMmimei y
Mipy BiZHOBIEHHS TpaBHOI QYHKIIi MIITYHKOBO-KHUIII-
KOBOTO TpakTy. HyTpuuiiiny miaTpuMKy 4epe3 Ha30-
€IOHAJIBHUI 30H]I HAIIUM ITal[iEHTaM HE MPOBOIHIIH.

Bci giTu, sKi nepeHeciIu ToCTpUil JeCTPYKTUBHUM
MaHKPEaTUT, Y MOAAIbIIOMY CTPaXKIAlOTh Ha TPUBA-
Ji TpOSBU TacTPOCHTEPUUIHOTO IHCKOM(OpPTY, BHa-
CIiIOK YOTO BHMAaralTh MNPOJOBXKEHHS JIKyBaHHSI
B aMOyJaTOpPHHUX yMOBaX Ta TpuBaioi peadimitamii.
3HayHa YacTHHA MALi€HTIB MOBTOPHO MOCTYMaE Ha
JIKYBaHHS y NMeAilaTPUYHUN Ta AUTIYUN XipypriuHUH
cramionap. IIpu npoMy nmpoBeaeHHs OaraTOIEHTPO-
BHUX JIOKa30BHX JOCIIJKEHb JJISI BUBUCHHS Ta BUPI-
mIeHHS TMpoOJeM MiarHOCTHKH, TAaKTUKH Ta METOMIB
JNiKyBaHHs, pealimitanii JiTei 3 TocTpUM IECTPyK-
THBHUM NaHKPEaTHUTOM HaJ3BUYAaWHO YTPYIHEHO 4Ye-
pe3 piKicTh HOr0 BaKKOTO 3aXBOPIOBAHHS B Iejia-
TPUYHIA TPAKTHUIII.

BucHoBKkuM

1. OCHOBHUM €TIONMATOTCHETHYHUM MeEXaHI3MOM
KPUTHYHOT'O CTaHY Yy IITE€H 3 rOCTPUM JIECTPYKTHUB-
HUM [aHKPEAaTUTOM € HEeKpo0io3 MaHKpeaToUUTIiB Ta
(epMeHTHA aBTOarpeciss 3 HaCTyHHUM AacelNTHYHHUM
Ta CENTHYHHUM HEKPO30M MiAIIITYHKOBOI 3a703H, SKi
Ha TIi (epMEHTAaTUBHO-THIHHOTO MEPUTOHITY Ta ab-
JIOMIHAJbHO-TOPAaKaIbHOI JeCTpPyKIii BH3HAYAIOTH
PO3BUTOK MOJIOPTaHHOT HEJOCTATHOCTI.

2.V piteii 3 rOCTPUM JI€CTPYKTUBHUM ITaHKpPEATH-
TOM YCKJAJHEHHS B PaHHbOMY IlicisionepaniiHoMy
nepioai cnocrepiranucs y 72,7% Bunankis, 3arajbHa
JeTanbHicTh cTaHoBuia 9,1%.

3. [IpuHIUNU XipyprigyHoi Ta TepaneBTUYHOI TaK-
THKW y JAiTe€Hd 3 TOCTPUM JIECTPYKTUBHHM IaHKpea-
TUTOM 0a3ylThCsd Ha AUPEPCHIIHOBAHOMY MiAXOMd1
3aJIe)KHO BiJl ()OPMH TAHKPEOHEKPO3y Ta PO3BUTKY
THIHHO-IECTPYKTUBHHUX YCKIIaJAHECHb.

4. HagBHICTP HEBUpIMIEHUX MPOOIEM y JiKyBaH-
Hi Ta peabinitanii xiTedl 3 TOCTPUM JECTPYKTUBHUM
MaHKpPeaTUTOM NOoTpeldye MOoJalblIOTO BHBUCHHS Ta
NpOBEACHHS A0CIikeHb. HacaMmepes e cTocyeTsb-
Cs BU3HAUCHHS CHUTyaliiHOI XipypriuHoi TaKTHKH,
omiHKN e(QeKTMBHOCTI KOMOiHOBaHOi Tepamii mpe-
maparaMy COMAaTOCTAaTHHY Ta iHTiOiTOpiB mpoTeinas,
BHOOPY ONTUMAJILHOTO PEXKUMY HYTPUTHBHOT Teparnii
Ta peadinitauii.

Hxepeno ¢iHaHCYyBaHHA: 3a paxyHOK Bjac-
HHUX KOIITIB.

KoHdnikT iHTepeciB: aBropu 3asBISIOTH MPO
BIJICYTHICTb KOH(IIKTY IHTEPECIB.
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ACUTE DESTRUCTIVE PANCREATITIS IN CHILDREN
S.Veselyy', M.Veselyy’, E.Galinskij'

Donetsk National Medical University (Lyman, Ukraine)
Shupyk National Healthcare University of Ukraine (Kyiv Ukraine)

Summary

Unlike adults, acute pancreatitis in children is a rare disease. The absence of unified standards for the diagnosis, treatment and
rehabilitation of children with acute destructive pancreatitis, as well as high rates of complications and mortality, determined the
relevance of our study.

Materials and methods. Materials and methods. The results of treatment of 11 children with acute destructive pancreatitis were
studied. The age of the patients ranged from 2 to 16 years. Laboratory examination in all patients included general and biochemical
analyzes of blood, urine, peritoneal and thoracic exudate. All children underwent an ultrasound examination of the abdomen, chest
cavity and mediastinum, and plain radiography of the chest and abdominal cavity. Computed tomography was performed in 6 patients
(54.5%). Fibrogastroduodenoscopy (FGDS) was performed in 3 patients (27.3%). All patients underwent surgery. In 8 cases (72.7%),
a median laparotomy was performed initially. In 3 observations (27.3%), surgical treatment began with video surgical revision of
the abdominal organs, and then switched to conversion. Three patients (27.3%) subsequently underwent cystopancreatic jejunostomy.
In one child, transcutaneous drainage of a false pancreatic cyst was performed under video surgical control. Synthetic somatostatin
analogs and proteinase inhibitors were used as targeted therapy. All patients received long-term antibacterial therapy. Various methods
of extracorporeal detoxification were used in 6 patients (54.5%).

Statistical processing of the research results was carried out using standard methods with the calculation of relative values (absolute
number of observations, % ratio).

The approval of the scientific work was received from the Bioethical Commission of the Donetsk National Medical University (Ukraine).

The work is a fragment of proactive research work of the Department of General and Children's Surgery of the Donetsk National
Medical University (Ukraine).
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Results. Complications in the early postoperative period were noted in 8 children (72.7%). The group of the most severe complications
included progressive enzymatic bacterial peritonitis, early adhesive intestinal obstruction, failure of cystopancreatic ileal anastomosis,
profuse arrosive hemorrhage from the pancreas, cystopancreaticodigestive fistula and eventation. In the early postoperative period, 1
child aged 14 years (9.1%) died, and the rest of the patients were discharged in satisfactory condition. The average hospital stay for
children was 23.1 days. In 7 patients (63.6%), complaints characterized by "enteric" discomfort occurred later.

Conclusions. The principles of surgical and therapeutic tactics in children with acute destructive pancreatitis are based on a
differentiated approach depending on the form of pancreatic necrosis and the development of purulent and destructive complications.
Further study requires determination of situational surgical tactics, assessment of the effectiveness of combined therapy with somatostatin

and proteinase inhibitors, selection of the optimal regimen of nutritional therapy and rehabilitation.

Keywords. Acute pancreatitis; Destruction; Children.
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MORPHOLOGICAL EVOLUTION AND
DIAGNOSIS OF BRONCHOPULMONARY

DYSPLASIA IN VERY PRETERM INFANTS
A.0. Menshykova', D.O. Dobryanskyy’,

0.Y. Kovalyk’

Danylo Halytsky Lviv National Medical University,
Ministry of Health of Ukraine!,

Communal nonprofit enterprise of Lviv regional
council «Lviv Regional Pathology Bureau»?

(Lviv, Ukraine)

Summary

Bronchopulmonary dysplasia (BPD) remains one of the most common and severe diseases in very preterm infants,
which can cause death. Since the first description of BPD in 1967, not only understanding of the disease’s nature, its
definition, classification, epidemiology, features of the clinical course, diagnosis, prevention, treatment, and prognosis
but the specific autopsy histopathological features have changed. The primarily reason for these is considered a change
in the population of sick and dead infants as a result of improving clinical practice, increasing the survival rates of the
most immature neonates, and reducing the incidence of severe BPD forms and the associated mortality.

The BPD form that has been described initially is now called "old" BPD and is characterized by significant lung
injury. In the smallest neonates, who were treated with exogenous surfactant, the histopathological signs of the
disease changed, determining the need to modify the theoretical concept of BPD. The leading feature of the new BPD
form was the disorder of lung development and formation, not their injury. Morphologically, this was manifested by a
reduced number and simplified structure of acini, changes in the capillary structure with less obvious fibrosis of the
lungs. Such morphometric methods as the radial alveolar count and the count of mean number of alveoli intercepts
can be used for the histopathological diagnosis of a simplified lung structure. The use of these techniques helps to
objectively assess lung growth retardation. Although the number of cases of "new" BPD currently prevails, some
autopsies are still characterized by histopathological changes typical for the "old" form of the disease. A combination
of classic and new features is also possible. When establishing a pathological diagnosis of BPD, it is essential to
consider all specific histopathological changes that may indicate the presence and severity of the disease, as well as
its role in thanatogenesis. This is important not only for the correct postmortem diagnosis of BPD, but also for the
studying of various disease phenotypes.

The article describes the main histopathological characteristic of various BPD forms, as well as methods of

evaluating the simplified lung structure.

Keywords: bronchopulmonary dysplasia; histopathology, preterm infants.

Bronchopulmonary dysplasia (BPD) is the
most common chronic lung disease in preterm
infants, which increases the frequency of negative
long-term consequences [1,2,3]. It is known that
clinical symptoms of BPD, primarily chronic
oxygen dependence, are associated with certain
histopathological changes in the affected lungs, which
are found at autopsy in dead infants [4,5]. However,
due to the polyetiological nature of the disease, the
morphological changes in the lungs are different,
which leads to the differences in the modern clinical
phenotypes of BPD [6,7]. Accordingly, studying the
pathomorphological features of different phenotypes
of BPD is essential for understanding the differences
in the mechanisms of lung damage that determine the
course and prognosis of the disease [8].

In 1967, Northway et al. [9] first described BPD
as a chronic lung disease that developed mainly in
premature infants after severe respiratory distress
syndrome (RDS), which required treatment with
mechanical lung ventilation and high oxygen
concentrations (> 80 %) for at least 24 hours.
The authors presented clinical, radiological and
histopathological data of 32 infants (19 of them
died). The average gestational age and birth weight
of the dead babies were 31 weeks and 1660 g, and
those of the surviving babies were 34 weeks and
2234 g, respectively. Age at death ranged from 2

days to 11 months.

Typical histopathological changes that
characterized the lungs of dead infants at the age
of 10-20 days had significant injury and partial
regeneration of the airway epithelium; widespread
meta- and hyperplasia of mucosal cells in the bronchi
andbronchioles; progressive fusion with the formation
of spherically limited groups of emphysematous
alveoli surrounded by areas of atelectasis; gross
focal thickening of basement membranes and the
presence of collagen in the interseptal spaces, as
well as interstitial edema. After 30 days of life, in
the lungs of infants who died of BPD, focal groups of
emphysematous alveoli associated with bronchioles
with  obvious peribronchial smooth muscles
hypertrophy were found; significant diversity of
alveolar epithelium; widespread metaplasia with
exfoliation of mucous membrane cells; generalized
focal thickening of basement membranes with
separation of capillaries from alveolar epithelium,;
vascular hypertensive changes; increasing reticulin,
collagen fibrils and elastin fibers in the alveolar
septa, as well as extensive fibrosis were described
(Fig. 1). Macrophages and histiocytes were found in
the airway exudate, and their quantity increased with
the pathological process development [9].

The authors proposed to distinguish four stages of
chronic lung disease - the acute period of RDS (the 1st
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stage, which lasts 2-3 days), the regeneration period
(the 2nd stage, 4-10 days), the period of transformation
into chronic lung disease (the 3rd stage, 10-20 days)
and the period of chronic lung disease (stage 4, later
one month) [9]. A few decades later, Cherukupalli et al.
similarly described the histopathology of the period of
acute lung injury (RDS), as well as the proliferative,
early, and late recovery phases in 48 infants who died
from RDS or BPD [10].
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Figure 1. Lung tissue section from the infant with
a gestational age of 31 weeks who died in 1 month
and 10 days after birth. Fibrosis of interalveolar septa,
changes in lung vessels (adventitous sclerosis, smooth
muscle hyperplasia). Hematoxylin and eosin, x100

Numerous studies confirmed the described Northway
et al. histopathological changes in the lungs of infants
with BPD. However, most of them neither contained
quantitative data nor analyzed the detected changes
depending on the gestation age [4]. At the same time, as
carly as 1982, one of the publications described a critical
decrease in the number of alveoli (10% of the norm) in
a 33-month-old child who was born with a gestation age
of 30 weeks and died of BPD [11].

As described by Northway et al. histopathological
changes in the lungs of deceased infants are now
called "old" BPD and are associated with lung
injury caused by the harmful effects of endotracheal
intubation, mechanical ventilation, and high oxygen
concentrations. Death in such infants is mainly
a consequence of severe respiratory failure in
combination with a pulmonary heart [12].

The introduction of new methods of treatment and
care of preterm infants, as well as more survival of the
most immature babies, caused not only changes in the
clinical course of the disease but also the morphological
evolution of BPD. The infants described in the study
by Northway et al. today die infrequently and survive
mostly without chronic respiratory sequelae. Under
the influence of the wider use of antenatal steroid
prophylaxis, non-invasive respiratory support, and
exogenous surfactant, as well as new safer methods
of mechanical ventilation, the morphological signs of
injury to immature lungs have changed. The change in
the histological features of BPD in the post-surfactant
era formed the concept of the "new" BPD [5]. Preterm
birth during the canalicular and saccular stages of
lung ontogenesis with the beginning of pulmonary gas
exchange interrupts the normal development of the
lungs, disrupting the processes of formation of alveoli
and pulmonary vessels [13]. These changes are the
main features of the "new" BPD, which can develop in
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extremely preterm babies who neither had severe RDS
nor required mechanical ventilation after birth [5].

The histopathological features of the "new" BPD
are mainly established on autopsies, biopsy data
[14,15], as well as in experimental animal studies.
Husain et al. [14] analyzed autopsy data from 22
BPD patients (14 surfactant-treated infants and 8
infants managed without surfactant administration),
comparing them with data from 15 age-matched
controls. The gestational age of most infants with
BPD was less than 30 weeks. The authors described
a smaller number of simplified alveoli, minor airway
damage, a smaller number of dysmorphic capillaries
in combination with less significant arterial changes,
variable airway smooth muscle hyperplasia, and
variable interstitial fibroproliferation. These changes
were proposed as histopathological features of the
“new” BPD. Alveolar septal fibrosis was significantly
less and generally more diffuse in surfactant-treated
infants. Instead, as a histopathological marker of
new BPD, the authors proposed the presence of large
alveoli with a small number of secondary septa in the
distal acini of the lungs. In all lung samples obtained
from patients with BPD at a postmenstrual age of more
than 40 weeks the formation of alveoli was disturbed,
which was confirmed by objective morphometric
methods. The use of exogenous surfactant did not
accelerate the formation of acini in the lungs of infants
with BPD [14]. Simplification of distal lung acini and
absence of alveolar septa were also the main changes
in all lung biopsies studied by Coalson [15]. At the
same time, the degree of cell infiltration and fibrosis
in simplified alveolar structures was variable [15].

The main histopathological differences between
"old" and "new" BPD were summarized by Coalson
[15] and Hayes et al. [16] (Table 1).

In practice, several morphometric methods can
be used to confirm a smaller number of alveoli in an
infant's lungs. The method of radial counting of the
number of alveoli (radial alveolar count, RAC) [17]
determines the number of alveoli that are crossed
by a perpendicular line drawn from the center of the
respiratory bronchiole to the edge of the acinus (the
nearest septal division or the edge of the pleura) (Fig.
2) [18]. This method provides determination of the
reliable lung growth index during intrauterine, early
and late postnatal development, as well as during
childhood [19, 20]. It was established that counting
in 40 fields of view is more accurate than counting in
10 fields [20]. However, regardless of the number of
fields of view used, the same magnification must be
applied and the average value calculated. Lung study
using this method in a cohort of stillborn fetuses and
dead newborn babies made it possible to determine the
approximate normal number of alveoli for different
age children groups (Table 2) [20].

Another morphometric method to assess the
degree of lung alveolarization is the calculation of
the average number of alveolar septa crossed by a
standard ruler (mean linear intercept, MLI). This
indicator, determining the size of the alveoli, also
reflects the degree of the structure simplification,
which is compensated by an increase in their size. It is
determined by counting the number of alveolar septa
that fall on a 1-mm ruler placed in the center of the
field (Fig. 3). All fields of view should have the same
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magnification [21]. The following formula is used [14]:
Lm = Nx L/m,
where Lm is the average number of alveolar septa

crossed by a standard ruler, N is the number of fields
of view, L is the length of the ruler (1 mm), and m is
the number of alveolar septa.

Table 1

Evolution of the histopathological of BPD according to Coalson [15]
in the modification of Hayes et al. [16]

Old BPD

New BPD

 Alternating areas of atelectasis and emphysema
» Obvious airway epithelial lesions

(hyperplasia and squamous cell metaplasia)

» Reduction of the internal surface area and alveoli
» Airway smooth muscles hyperplasia

« Significant fibroproliferation

» Obvious vascular hypertensive changes

* Reduced, large and simplified alveoli (alveolar hypoplasia,
reduced acinar complexity)

» Mild airway epithelium lesions

» Variable airway smooth muscles hyperplasia

 Variable interstitial fibroproliferation

* Reduced number of dysmorphic capillaries

» Milder arterial/arteriolar vessels lesions

» Less alveolar septal fibrosis, but more diffuse

Table 1

Estimated number of alveoli, determined by radial counting,

in different age groups of fetuses and infants [20]

. The aver: The aver . The aver The aver
Ges;ggonal nSr’r?bZraogfe Postnatal nﬁr’r?b:raogfe Gesatgtelonal nﬁn?beerao%e Postnatal nﬁn?b:rao%‘e
weeks aIvecf)illellg one | age, months alvec;illellg one weeks alve?illellcr; one | age, months alve?illellg one
18 1.5 1 6.7 32 3.4 80 11.1
19 1.6 2 7.4 33 3.6 90 11.2
20 1.7 3 7.8 34 3.8 100 11.3
21 1.8 4 8.1 35 4.0 110 11.4
22 1.9 5 8.3 36 4.3 120 11.5
23 2.0 6 8.5 37 4.5 130 11.6
24 2.1 8 8.8 38 4.8 140 11.7
25 2.3 10 9.0 39 5.1 150 11.7
26 2.4 20 9.7 40 5.4 160 11.8
27 2.5 30 10.1 41 5.7 170 11.9
28 2.7 40 10.4 42 6.0 180 11.9
29 2.8 50 10.6 43 6.4 190 12.0
30 3.0 60 10.8 44 6.75 200 12.0
31 3.2 70 11.0 44 6.75 200 12.0

The described morphometric methods should be
used for the diagnosis of "new" BPD in cases without
classic histopathological sign of this disease as
alveolar septa fibrosis. If the infant's postmenstrual
age exceeds 40 weeks, the ratio of the radial alveolar
count (RAC) to the mean linear intercept (MLI) less
than 30 is diagnostic for "new" BPD [14].

This disease phenotype is also characterized by
reduced secondary alveolar septation, which is a sign
of alveoli structure simplification (Fig. 4).

In addition to determining the RAC and MLI, it is
important to assess the presence and spread of fibrosis
in the lung tissue. Fibrosis in the lungs can be focal,
if it is limited to several separate acini, or diffuse,
if it is present in all parts of the lungs (Fig. 5). It
is also necessary to assess the presence or absence
of necrotizing bronchiolitis, which is caused by the
harmful effects of high oxygen concentrations and gas
pressure during mechanical ventilation [14].

The concept of "new" BPD is mainly based on the
"arrest of growth" of the lungs, and not on their injury
[5,22]. However, there are currently signs that BPD
is changing again. The number of infants requiring
tracheostomy and mechanical ventilation is increasing
due to the increased survival of extremely preterm with
extremely low birth weight babies with complex medical

problems [7]. In particular, the frequency of BPD in
children with gestational age 23 weeks is about 78%,
among which 58% is severe form of the disease [23].
Therefore, early mortality and survival with severe BPD
remain a clinical challenge [6,24]. Differences in injury
and repair patterns probably result from multiple lung
dysmaturity phenotypes that are caused by antenatal
and postnatal risk factors, as well as genetic background
[25]. Thus, lung damage, which leads to the occurrence
of BPD, is not uniform, and is manifested by various
changes in lung structure. [26]. Therefore, during the
histological examination, it is essential to consider
morphological signs of both "old" and "new" BPD.

An important point is making the diagnosis of BPD,
which remains controversial despite the established
criteria, as they are not perfect [27,28]. Currently, the
definition and classification of BPD of the US National
Institutes of Health (2001) as modified by Walsh et al.
are recommended for use (2003). Diagnosis according
to this classification is made by the presence of at least
28 days of oxygen dependence after birth [29,30]. At
the same time, some preterm babies with significant
lung injury may die before reaching 28 days of life
from severe respiratory failure caused by existing
BPD. In such a situation, according to the current
classification, there is formally no basis for making
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a clinical diagnosis of BPD, which may be the reason
for discrepancies between clinical and pathological
diagnoses. The National Institute of Child Health and
Human Development (2016) proposed changes and
clarifications to the classification and definition of
BPD [31]. One of the new recommendations is the
possibility to make a clinical diagnosis of BPD before
preterm infant has reached 28 days of postnatal age in
the case of death after 14 days of life due to persistent
parenchymal lung disease and severe respiratory
failure in the absence of other causes (e.g., necrotizing
enterocolitis, intraventricular hemorrhage, episode of
sepsis, etc.). However, this classification is not valid
and is at the stage of discussion and testing. At the
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Figure 2. Lung tissue section from an infant with
a gestational age of 27-28 weeks who died in 12 days
after birth. Simplified alveolar structure of the lungs.
The number of alveoli by radial count is 2. Hematoxylin
and eosin, x100.
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Figure 4. Lung tissue section from an infant with
a gestational age of 26 weeks who died in 17 days
after birth. Interalveolar septa are wide with increased
cytosis, impaired formation of secondary alveolar
septations (reduced number). Areas of formation
of secondary septations are marked with arrows.
Hematoxylin and eosin, x100.

Therefore, extremely premature infants who die
today with "new" BPD show minimal fibrosis and
injury of the respiratory tract against a background of
striking reduction in the number of alveoli and impaired
microvessel development. These histopathological
findings demonstrate that processes which interrupt
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same time, an accurate pathological diagnosis of BPD,
which takes into account all possible histopathological
signs of this disease, is an important element of
confirming the clinical diagnosis, as well as making
the diagnosis when typical morphological changes in
the lungs are already present, but the clinical criteria
of the disease have not reached yet. On the other hand,
the presence of histopathological changes in the lungs
of a deceased infant, characteristic of BPD, does not
automatically mean that BPD is the cause of the death
of such a baby. In order to make such a conclusion, it
is necessary to be sure that the infant really died from
respiratory failure due to typical lung injury, and not
because the other reasons mentioned above.

Figure 3. Lung tissue section from an infant with a
gestational age of 27-28 weeks who died in 12 days after
birth. Simplified alveolar structure of the lungs. Counting

the number of alveolar septa crossed by a standard 1
mm ruler (description in the text). The number of alveolar
septa is 5. Hematoxylin and eosin, x100.
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Figure 5. Lung tissue section from an infant with a
gestational age of 31 weeks who died in 1 month and
10 days after birth. Widespread septal fibrosis in the

lungs. Areas with the most obvious fibrosis are marked

with arrows. Hematoxylin and eosin, x100.

normal lung development rather than lung injury
cause the "new" BPD. Accordingly, the correct
description and assessment of histopathological
changes in the lungs are important not only for the
correct postmortem diagnosis of BPD, but also for the
studying of various disease phenotypes.
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MOP®OJOTTYHI EBOJIONISA I JIATHOCTUKA BPOHXOJETEHEBOI JUCIIJIA3IL
Y 3HAYHO HEJOHOIEHUX HEMOBJAT

A.0. Menvwmurxosa', /1.0. Joopancekuii', 0.5. Kosanux?

JIbBiBCchKMIi HanioHaIBHNI MequuHMIi yHiBepcuTeT iMeni Jannna Fannubkroro, MO3 Ykpainu',
Komynaibne HenpuOyTkoBe nmianpuemMcTso JIbBiBcbkoi 00/1acHoi pagu
«JIbBiBChKe 0/1acHe maTosioroanaroMiune 6ropo» ? (M.JIbBiB, Ykpaina)

Pe3ome

bponxonerenesa aucnnaszis (BJIJ]) 3anumaeTscss OAHUM 3 HAWNOMMPEHIMKX 1 HAUTSHKIUX 3aXBOPIOBAHb y 3HAYHO HEJNO-
HOIIECHWX HEMOBIIAT, sIKE€ MOKe OyTH IPUUHHOI iX cMepTi. Big mepmoro onucy BJIJ]y 1967 p. 3MiHHIKCH HE TUIIE PO3YMiHHS
IPUPOIY LHOTO 3aXBOPIOBAHHS, HOTO BHM3HAYEHHs, KiacHdikamis, emigeMionoris, ocoOnIMBOCTI KiIiHidHOrO Tmepebiry, aia-
THOCTHKA, MPOQiTaKTUKa, JIKyBaHHS I IPOrHO3, aie i crmenudivyHi TicTONATONOriYHI 03HAKHM, SKi BUSABISIOTH HA aBTOICIT y
nomepnux giteil. Lle Hacammepen moB’s13aHO 31 3MIHOIO MOMYNSAIii XBOPHUX 1 MOMEPIUX HEMOBISAT BHACTIOK YIOCKOHAICHHS
KJIIHIYHOT NPaKTHUKHU, MOKPAIIEHHS MOKA3HUKIB BMXKMBAHHS Hail0inbII HE3piNMX AiTeH, 3MEHIIEHHS 4acTOTU TSKKHX (OpM
BJIJ1 i moB’a3anoi 3 HuMHu JeranbHoCcTi. ®opma BJI/I, sika Oyna onmmcaHa mo4aTkoBO, CHOTOAHI Mae Ha3By «ctapoi» BJIJI i
XapaKTepU3yEThCSA 3HAUHUM YyPAKCHHSAM JIETeHb. Y HaHMEHIINX HOBOHAPOKEHHUX AITeH, AKUX NiKyBalH €K30TeHHUM cypdax-
TAHTOM, TICTOJIOTi4HI O3HAKM 3aXBOPIOBAaHHs 3MiHWIKMCH, BU3HA4Yaouu notpedy moaudikauii teopernynoi xonuemniii BJII.
[TpoBinHOIO 03HaKOI0 HOBOI popmu BJIJ] Oyno mopymeHHs po3BUTKY 1 popMyBaHHS JIereHs, a He IX ypaxeHHs. Mopdoioriaao
[[¢ BHABJISAIOCH 3MEHIICHOIO KIMBKICTIO Ta CHPONICHOI OyIOBOIO allMHYCIB, 3MiHAMH y CTPYKTYpi KamiJsApiB 3 MEHII SBHUM
¢$i6po3om serens. s ricTONaToONOT YHOT 1iIarHOCTHKY CIIPOIIEHOT Oy/10BH JereHb MOXKHA 3aCTOCYBATH Taki MOp(hOMETpHUYHI
METOJMKHU SIK-OT pafiaidbHUIl MiJpaxyHOK KITbKOCTI aJbBEOJ] Ta MiiPaXyHOK CepeaHbOl KiTbKOCTI albBEOJISIPHUX IEPEropo-
JIOK. 3aCTOCYBaHHS IUX METOJIUK JOMOMarae 00’ €KTHBHO OIIHUTH 3aTPUMKY POCTY JIETeHb. X04a KiIbKICTh BUMAIKIB KHOBOI»
BJI/] Ha choroAHI mepeBaxkae, YaCTHHY aBTOINCIH BCE M€ XapaKTePU3yIOTh iCTONATONOTIYHI 3MiHH, XapaKTepHI IS «CTapoi»
(dopmu 3axBoprOBaHHI. MOMXKIMBUM € TaKOX MOEJHAHHS KJIACHYHHX | HOBHUX O3HAK. BCTAaHOBIIOIOYM 11aTOJIOTOAHATOMIYHHH
niarao3 bJIJ], BaxxnuBO BpaxoByBaTH yci cnenudidHi ricTonaTosoriydi 3MiHH, IKi MOKYTh CBITYUTH 32 HASBHICTB 1 TAXKKICTh
3aXBOpPIOBaHHSI, a TaKOXK HOro posib y TaHaToreHesi. lle € BakJTMBUMH He JIHIIE IS MPaBUIbHOI MOCMEPTHOI J1arHOCTUKH
BJIJI, ai mus BUBYCHHS Pi3HHUX (EHOTHIIIB IILOTO 3aXBOPIOBAHHS.

VY cTaTTi OMMCaHI OCHOBHI TiCTOMATONOTIYHI 03HAKH, XapakTepHi ans pisHUX Gopm BJI/l, a Takok MeTOAM OLIHKHU CIPO-
eHo 1 OyJ0BH JIereHb.
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Summary

Introduction. The problem of early diagnostics of orphan diseases is relevant for most countries of the world. The
challenge for healthcare is to prevent new cases of orphan diseases by providing medical genetic testing and counseling at
the stage of family planning. Department of psychoneurology of the State Intstitution "Institute of Pediatrics, Obstetrics
and Gynecology named after Academician O.M. Lukyanova National Academy of Medical Sciences of Ukraine" has
been dealing with the problem of orphan diseases since 2012 and has significant experience in their diagnosis and
treatment in children.

The aim of paper: to develop an algorithm for the genetic diagnosis of epileptic and developmental encephalopathies
in children with developmental delay and dimorphic features based on modern data on the application and interpretation
of genetic methods. A case which demonstrate the complexity of interpreting the results and algorithms for early
diagnosis of patients and the importance of medical and genetic counseling is presented

Material and methods: clinical and neurological examination, sleep video-EEG monitoring during night sleep,
brain magnetic resonance imaging (3.0T), whole-exome sequencing (WES).

Results. The article presents the algorithm of genetic diagnosis of orphan diseases in children with developmental
and epileptic encephalopathies, developmental delay, and dimorphic features. A clinical case of a boy with general
developmental delay and atonic epileptic seizures is presented. Sleep EEG-monitoring showed epileptiform activity in
the stage of slow-wave sleep localized in the central-parietal and left temporal areas in the form of benign childhood
epileptiform patterns.

Whole-exome sequencing detected a variant of uncertain significance (VUS) ¢.5887C>T(p.Arg1963Cys) of SON
gene in a heterozygous state, which leads to the replacement of arginine to cysteine. Mutations in the SON gene in the
heterozygous state have been described in patients with Zhu-Tokita-Takenouchi-Kim syndrome (OMIM: 617140).

Conclusions: It is important for pediatricians and neurologists to be aware of orphan diseases in children with
developmental and epileptic encephalopaties and developmental delay. Genetic tests are wide available but they require
competent interpretation by clinicists. After obtaining the results, it is important to compare the obtained result with the
phenotype of patient. In case the phenotype of patient match and the results of genetic test, (detected VUS) this mutation
could be etiological factor of the disease. In our case, the clinical signs coincided with those described in 2015 by the
authors of the first description of Zhu-Tokita-Takenuchi-Kim syndrome, and therefore genetic testing helped to verify
the final diagnosis. Therefore genetic counseling is extremely important for detection of etiology and prognosis of early
developmental and epileptic encephalopathies/

Keywords: Zhu-Tokita-Takenuchi-Kim syndrome; autism spectrum disorder; epilepsy; whole-exome sequencing;
medical and genetic counseling, variant of uncertain significanse.

Introduction Development delay is a common complaint of

Protection of mother and child health is one of
the global problems that humanity must deal with for
the sake of its own survival on the planet. According
to the richest man in the world, Elon Musk, the
decline in the birth rate and perinatal losses is one
of the 3 global threats to the existence of humanity.
In preserving the health of the population, an
important role is assigned to medical and genetic
counseling, which should be carried out at the
stage of pregnancy planning in all cases when the
family already has a child with a neudevelopmental
disorder or developmental delay. However, one of
the conditions for its implementation is a clearly
established nosological diagnosis of a child with a
neurodevelopmental disorder or other neurological
disorder.

most parents who consult with a pediatric neurologist.
Delays may occur in the areas of motor function,
speech and language, cognitive, play, and social skills.
The etiology of developmental delay and
neurodevelopmentdisorders in children is heterogeneous,
namely, genetic, infectious and metabolic. In some
cases, developmental delay is the only clinical sign,
while in others it belongs to the spectrum of symptoms
of a certain syndrome. It is important to differentiate
between delay and regression, which often occurs in
epileptic or epileptiform encephalopathies (EE).
Epileptic encephalopathies (EE) Epileptic
encephalopathies refer to a group of disorders in
which the unremitting epileptic activity contributes
to severe cognitive and behavioral impairments
above and beyond what might be expected from the
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underlying pathology alone, and these can worsen
over time leading to progressive cerebral dysfunction.
The presence of continuous epileptiform activity of
the cerebral cortex exceeds the clinical manifestations
expected only from the main brain pathology (for
example, cortical malformation), which may worsen
over time and lead to progressive cerebral dysfunction
[1]. In most cases, EE can cause not only the regression
of social and communication skills, but also lead to
restricted and repetitive behavior and other symptoms
of autism spectrum disorder (ASD) [2,3].

Cohort studies in the USA showed that the
incidence rate of EE and other forms of epilepsy
is highest among children under 5 years of age (>
60/100,000). Some population studies have shown a
much higher incidence in children under 5 years of
age than in older children (82.1-118 vs. 46/100,000
children). Recent prospective population-based
studies have found an incidence of 195/100,000
live births, which is higher than previous studies in
developed countries [4-6].

The course of EE can be static or progressive.
Over time, with EE, both individual cognitive or
language functions of the child, as well as the entire
development as a whole, can regress, leading to the
development of ASD. In children, both epileptic
seizures and interictal epileptiform activity of the
brain by itself can be noted, which is manifested
by changes in the electroencephalogram in EE
without convulsive attacks, but can directly worsen
the child's cognitive functions and behavior. These
disorders can vary greatly in severity and occur at any
age. Timely treatment of seizures and pathological
changes displayed on the EEG can not only reduce
the frequency of seizures, but also improve the child's
cognitive, communicative, language and behavioral
development [7-9].

The etiological factor of EE in children is
heterogeneous and includes several causes, such
as structural, infectious, metabolic and genetic.
According to the literature, there are monogenic
forms of epilepsy caused by a mutation in one gene
and polygenic forms as a result of mutations in
several genes. Genetic causes of epilepsy fall into
two categories:

1) genes associated with primary epilepsy;

2) genes associated with neurological disorders in
which epilepsy may be a symptom.

It is especially difficult to establish a correct
diagnosis when developmental delay is one of the
signs of an orphan disease. Due to the fact that they
are rare in the population, patients visit more than
one specialist before the correct diagnosis is made,
while in 40% of cases a rare disease is misdiagnosed
at least once. It was found that it takes about 4.8
years on average from the first symptoms of an
orphan disease to the establishment of an accurate
diagnosis [10]. Although the term "orphan diseases"
was first introduced into the medical nomenclature
in 1983, today about 8,000 nosologies are known
[11]. About 80% of rare diseases are genetically
determined and most of them have a progressive
course and significantly worsen the quality of life of
the child [12]. Almost 75% of orphan diseases appear
in early childhood and in 30% of cases children die
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before the age of 5 [13,14].

The introduction into clinical practice of such
genetic research as next generation sequencing
(NGS - next generation sequencing), which allows
for genome analysis, made a certain breakthrough in
the diagnosis of orphan genetic, including epileptic
encephalopathy. In recent years, a number of
monogenic syndromes manifested by epileptic and
developmental encephalopathy have been discovered.
In particular, genes whose mutations are associated
with the development of epileptic and developmental
encephalopathy include ARX, CDKLS5, SLC25A22,
STXBP1 and SPTAN1 and many others [15,16].

The difficulty of interpreting the results of genetic
research is illustrated by the clinical case of the
diagnosis of Zhu-Tokita-Takenouchi-Kim syndrome
in a boy with cognitive and speech development
delayed and epileptic seizures, which were not
diagnosed in time.

In this article, we present a clinical case of a
de novo mutation of the SON gene in a child who
was treated for 3 years with a diagnosis of epileptic
encephalopathy and undifferentiated mitochondrial
dysfunction with myopathic syndrome. This case of
Zhu-Tokita-Takenouchi-Kim syndrome is described
for the first time in Ukraine and demonstrate the
complexity of the process of diagnosing of orphan
diseases.

Clinical case

The 3-year-old boy. was admitted to psychoneurology
department with complaints from his mother for the
child's motor, psychology and language development
delay, atonic epileptic seizures (falls).

From the anamnesis it is known that the child was
born from the second pregnancy, which was uneventful
(the daughter from the first pregnancy was healthy).
The delivery was timely, by caesarean section. Birth
weight - 3350 g, body length - 51 cm, Apgar score - 9
points. For age of year, he was observed for problem
that child could not eat liquid food (powdering, pouring
through the nose). Motor, psychology and language
development was delayed. He was operated due to
bilateral cryptorchidism at the age of 9 months. He
held his head from 11 months, sitting independently
from 1 year 2 months, walked independently from
1 year 7 months. Time of time received courses of
restorative treatment. He was observed in the medical
and genetic center of Kharkiv, with a diagnosis of
undifferentiated mitochondrial myopath. In 2019,
an MRI of the brain was performed — which showed
gray matter heterotopia. In January 2020, ENMG
was performed” EMG signs of the primary muscular
process, involvement of spinal cord motoneurons,
current denervation changes in the muscles were not
detected.

Status objectives - manifestations of body weight
deficiency (weight 12 kg). The skin is clean, the
mucous membrane of the pharynx is pink. Signs
of dysmorphism in the form of macrocephalic
syndrome, deep-set eyeballs, drooping of the upper
eyelid, strabismus, open nostrils, raised nose (Fig.
1). Heart tones are sonorous and rhythmic. Above
the lungs was vesicular breathing. Abdomen is soft,
painless. Physiological functions are not disturbed.
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Figure 1. A child with Zhu-Tokita-Takenuchi-Kim syndrome
(parental consent was obtained for the publication of the photo).

Neurological status - the child is in conscious,
responds calmly to the examination, perform
individual instructions. He could repeats a few
words, but spontaneous speech is absent. The head
is macrocephalic, the circumference of the head
is 48.5 cm. Convergent braid is more on the right.
Muscle tone is reduced D=S, mainly in the lower
limbs. Tendon reflexes from the upper limbs are
evoked by D=8, alive. Knee reflexes are not evoked,
D=S. Independent walking. Babinski's symptom is
negative D=S. There were no sensitivity disorders.
There were no meningeal symptoms.

During EEG monitoring, changes in brain
biorhythms were detected in the form of a diffuse
periodic slowing of the main activity. Epileptiform
activity is registered during sleep in the central-
parietal and left temporal regions. Sharp-slow
wave complexes with an amplitude of up to 150 pV
and a frequency of 3-4 Hz, in the form of benign
epileptiform patterns of childhood (DEPD).

During the MRI examination of the brain was
significant enlarged of subependymal to the lateral
ventricles, bilaterally more to the left, single isointense
foci measuring 0.5x0.4 cm. Conclusion: MRI signs of
heterotopia of the gray matter of the brain.

Tandem mass spectrometry of amino acids and
acylcarnitines was performed - according to the
results of the analysis, no violation of the content of
the investigated metabolites in the blood was detected.

Next-generation sequencing (NGS) research using
whole exome sequencing found a SON gene mutation
¢.5887C>T(p.Argl1963Cys), which is associated with
the development of the autosomal dominant Zhu-
Tokita-Takenuchi-Kim syndrome. According to the
ClinVar database of genetic variants, this variant is
characterized as a variant of uncertain significance
(VUS — variant of uncertain significance).

After obtaining such a result, the clinician faces
an extremely important task, namely, to compare the
obtained result with the clinical signs of the described
syndrome. Only if the clinical manifestations and
VUS match, we can say that this mutation is the
etiological factor of the disease. In our case, the
clinical signsinthe boy coincided with those described

by the pioneers of the Zhu-Tokita-Takenouchi-Kim
syndrome; thus, the conducted study helped establish
the final diagnosis: Genetically determined epileptic
encephalopathy with periventricular heterotopia,
mitochondrial dysfunction, myopathic syndrome,
congenital cryptorchidism, and psycho-speech delay
is caused by a gene mutation SON, or Zhu-Tokita-
Takenouchi-Kim syndrome.

Discussion

The discovery of mutations in genes that lead to
the development of EE and ASD contributed to the
expansion of our knowledge about the causes of the
development of these disorders. In addition, with the
advent of targeted ("target" - "goal") therapy, new
treatment methods are increasingly used purposefully
for the treatment of some genetically determined forms
of EE and neurodevelopmental disorders [14-17].

In the department of psychoneurology for children
with perinatal pathology and orphan disecases of the
State Institution "IPAG named after acad. O.M.
Lukyanova National Academy Medical Sciences of
Ukraine", we have accumulated some experience in
examining children with EE, developmental delay
ASD, which were based on EE and were classified
as organic or "rare" diseases. Taking into account
the data of the world literature and the results of our
own research, we developed an algorithm for genetic
diagnosis in patients with EE and ASD.

Genetic methods allow in many cases to timely
and accurately diagnose the etiology of EE and ASD.
Practically, it can help to optimize the diagnostic
search time for the patient and his family, give a
prognosis regarding the further course of the disease,
and also adjust treatment tactics.

However, before genetic testing, it is important
to perform the necessary laboratory tests, such as
biochemical and metabolic tests, EEG monitoring
during night sleep, and neuroimaging (brain MRI)
[18]. It is imperative to consult with parents, they
should be consulted to discuss the indications,
limitations of testing, and the possible consequences
of receiving a positive, negative, or ambiguous result
(if variants of uncertain value are detected) [19,20].
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Indications for genetic in EE with
manifestations of ASD are:

» presence of a negative prognosis for the course
of the disease based on clinical data and EEG results;

e resistance to treatment epileptic seizures without
an identified cause;

* suspected congenital metabolic disorder.

* suspicion of a neurodegenerative disease;

* suspicion of a neuro-cutaneous disease
(phakomatosis);

* the child has signs of a genetic syndrome, such as
delayed motoric development, intellectual disability,
multiple congenital anomalies or dysmorphic facial
features;

* accompanying neurological disorders (tone
disorders, movement disorders, hearing or vision
disorders);

» abnormal dimensions of the head circumference
(micro- or macrocephaly);

» presence of cases of epilepsy in the family
(at least two family members of the first degree of
consanguinity)

* early deaths of children in the family or other
close family members, the cause of which has not
been established.

Current methods of genetic diagnostics include:

1) studying of karyotype - used to diagnose
chromosomal abnormalities (for example, in multiple
developmental defects, dysmorphic facial features);

2) chromosomal microarray analysis (CMA),
also known as the method of comparative genomic
hybridization (array comparative genomic
hybridization (CGH)), is used in the presence of
dysmorphic facial features, concomitant somatic
pathology, developmental defects;

3) next generation sequencing (NGS), which may
include the study of individual genes (for example,
TSC1) or a panel of genes;

4) whole exome (WES) and genomic sequencing

testing

(WHS).

A studying of karyotype can be useful in the
case of EE in combination with dysmorphic features
of the face and signs of lesions of other organs or
systems, visual or hearing disorders. Karyotyping can
help detect rearrangements such as translocations,
aneuploidies, or ring chromosomes.

The method of chromosomal microarray analysis
(CMA) is recommended for children with EE and
intellectual disability in combination with dysmorphic
features of the face, congenital anomalies. CMA allows
detection of gene copy number variants, but balanced
rearrangements, point mutations, and small exon
deletions and duplications may be missed. The diagnostic
value of the CMA method for EE is from 5 to 16%.

Monogenic testing should be performed in case
of clinical manifestations of EE, which makes it
possible to clearly suspect a specific monogenic
syndrome, for example, Dravet syndrome, tuberous
sclerosis, or GLUT-1 transporter deficiency.

If the clinical picture is undifferentiated and a
specific monogenic form of EE cannot be suspected,
gene panel studies or whole exome sequencing should
be preferred. Gene panels offered by commercial
laboratories allow screening of hundreds of genes
simultaneously by the method of next generation
sequencing (NGS). The effectiveness of gene panel
research in EE ranges from 15 to 25%.

However, it should be remembered that the
number of genes contained in the panel is usually
only about 1% of the entire genome. Therefore,
children under 6 years old with a diagnosis of
epileptic encephalopathy and ASD are recommended
to include genetic testing by the NGS method through
whole exome sequencing (WES) in a comprehensive
examination (EEG, EEG monitoring during night
sleep, MRI of the brain). The effectiveness of WES
(examination of the child and parents) in EE ranges
from 20 to 40% (Fig. 2).

Patient with epileptic
encephalopathy and ASD

£

Mental retardation,
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Figure 2. Algorithm for diagnosis of epileptic EE and ASD.
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When examining a child with EE and ASD in
combination with mental retardation, congenital
malformations, dysmorphic features and lesions of
internal organs, it is recommended to start genetic
examination with karyotyping or chromosomal
micrometric analysis. With a specific epileptic
encephalopathy phenotype (for example, suspicion
of tuberous sclerosis or Dravet syndrome), monogene
testing is possible. For an undifferentiated phenotype
of epileptic encephalopathy, a gene panel or WES
should be performed.

The whole exome sequencing (WES) method is
the most accessible and cost-effective today. The
method makes it possible to detect inherited or newly
formed (de novo) variants of the nucleotide sequence
(single nucleotide substitutions, small insertions and
deletions - up to 10 bp), which can be the cause of
the development of EE with manifestations of ASD.
The method is not intended to assess the level of
methylation or detect mutations in the mosaic state.
In some cases, bioinformatics data analysis allows us
to suspect the presence of structural rearrangements
(micro deletions and micro duplications). However,
this approach is not a recommended method for the
analysis of variations in the number of copies of genes
(CNV), and the detected rearrangements are subject
to mandatory confirmation by a reference method
(CMA). Minor structural disorders, uniparental
disomy and mosaic variants of the number of gene
copies are not detected by sequencing; for this, a
validated method of CM A should be used. The absence
of structural variants during sequencing does not
exclude their presence in the patient. Examination of
the parents of the proband or other relatives may be
necessary to establish the origin (inherited / de novo)
of the detected variant and clarify its pathogenicity.

The obtained NGS results are evaluated according
to the criteria and guidelines for interpretation
established by the American College of Medical
Genetics and Genomics (ACMG). Test results should
always be interpreted in the context of family history,
medical history, and current information about the
disease. The obtained results are discussed by the
patient with the neurologist who referred the patient
for examination and the geneticist [19].

The results of genetic testing using the NGS
method make it possible to obtain various variants of
mutations in genes associated with the development
of orphan diseases. According to the classification
of the American College of Medical Genetics and
Genomics, these variants can be interpreted as
follows [20, 21]:

1) pathogenic;

2) probably pathogenic (likely pathogenic);

3) variant of uncertain significance (VUS);

4) likely benign;

5) benign.

After receiving the results of genetic research,
it is necessary to comprehensively approach the
conduct of medical and genetic testing at the stage
of family planning. In particular, after receiving a
pathogenic or probably pathogenic mutation variant
in the research results, it is necessary to conduct a
study of the parents of the sick child to establish the
reliability of the obtained pathogenic mutation. In
most cases, orphan discases are characterized by de

novo mutations with an autosomal dominant type of
inheritance, and therefore parents should not have
these mutations. However, situations often arise
when parents are carriers of genetic mutations in an
autosomal recessive state and are manifested only
in subsequent generations. Therefore, medical and
genetic counseling is extremely important to prevent
the spread of orphan diseases in the population.

Zhu-Tokita-Takenouchi-Kim (ZTTK) syndrome
(OMIM 617140) belongs to a group of developmental
disorders with heterogeneous clinical manifestations,
including intellectual deficit. ZTTK is inherited in
an autosomal dominant pattern and is caused by a
mutation of the SON gene [22,23]. The SON gene
belongs to DNA-coding proteins and is located on
chromosome 21q22.11. It consists of 12 exons. Exon
3 is the largest, accounting for 82% of the entire
coding region with the majority of SON variants
found in patients with ZTTK located in this region
[24,25]. All described cases of ZTTK were the result
of de novo mutations of the SON gene.

For the first time, a case of ZTTK syndrome
was described by Zhu et al. in 2015 in a S5-year-
old girl with developmental delay, epilepsy, mild
facial dysmorphism, megalencephaly, cerebral white
matter hypoplasia, intestinal atresia, and ventricular
septal defect. A new heterozygous microdeletion
variant ¢.5753 5756del was discovered, which leads
to premature termination of the codon in the SON
gene [26]. In 2016, Takenouchi et al. reported the
same frameshift variant in the same locus of the SON
gene in a boy with similar clinical manifestations
[27]. Later, Takita et al. described 7 children with
de novo pathogenic variants in the SON gene and
found that these variants were associated with a
severe multisystem disorder. In 2016, 20 children
with de novo pathogenic variants in the SON
gene with common phenotypic manifestations
and neurodevelopmental disorders were already
described [24,28]. Kim et al. also found that SON
haploinsufficiency leads to defective RNA splicing
of several genes critical for neuron development
[29]. According to data from the portal orpha.
net, as of 2020, 33 cases of ZTTK syndrome have
been registered, and its frequency is estimated at
<1:1,000,000 [30].

Clinical manifestations of ZTTK are extremely
polymorphic and are currently still being actively
investigated. Clinical manifestations can be
classified by organs and systems [25-31]:

1) Ophthalmological symptoms: optic nerve atrophy,
cortical visual disturbances, strabismus, nystagmus.

2) Dysmorphic facial features: deep-set eyes,
slanted downward palpebral fissure, horizontal
eyebrows (Mongoloid type), facial asymmetry,
low-set ears, indentation of the middle of the face,
protruding forehead, wide bridge of the nose,
flattened shortened filter.

3) Systemic symptoms: congenital malformations
(quite often of cardiovascular or genitourinary
symptoms), joint hypermobility and hypotension.
During the neonatal period, persistent feeding
difficulties thatlead to alack of physical development.

4)  Neurological = manifestations: general
developmental delay against the background of
muscle hypotonia, which becomes pronounced with
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age, impaired development of fine motor skills; delayed
expressive and receptive language development or
autism spectrum disorder. Macrocephalic syndrome.
Epileptic syndrome especially at the age of 1 to 6 years.

5) MRI of the brain: abnormalities in the
development of gyri, including polymicrogyria,
periventricular nodular heterotopias, were noted in
some children.

It is known that the SON gene plays a key role in
the maturation and differentiation of undifferentiated
stem cells. In experiments on mice, it was proved
that this gene plays one of the key roles in the
migration of neurons of the neural tube in the
process of ontogenesis, and its mutations may lead
to congenital malformations of the central nervous
system (for example, heterotopias or cortical
dysplasia) [22]. Haploinsufficiency of the SON gene
causes reduced mRNA expression and impaired RNA
splicing of many genes that are necessary for nerve
cell migration, metabolic processes, kidney and brain
development [33-35]. Thus, it was proved that SON,
as a regulator of RNA splicing, plays a significant
role in neurodevelopment.

In addition to the maturation of the nervous
system, the SON gene has an impact on metabolic
processes. SON gene mutations may affect
mitochondrial metabolism and function in newborns
with ZTTK syndrome. Metabolic screening confirmed

Reference

mitochondrial dysfunction and O-glycosylation defects
in individuals with ZTTK syndrome. A decrease in the
level of immunoglobulins A and G is also characteristic
of patients with ZTTK syndrome [36].

Conclusions: When faced with a rare disease in
a child, a clinician may make a clinical diagnosis of a
known syndrome or disease. However, many orphan
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TEHETHUYHI ENJIENTUYHI TA PO3BUTKOBI EHIIE ®AJIOTATIT
PAHHBOTI'O BIKY: BIJl CUMIITOMIB 1O AIATHO3Y

JI.I'Kupunosa, 0.0.1038a, 0.0.Mipownuxos, H.FO.bonoapenxo, O.B.bepezena

Y «IlueruTyT nexiarpii, akymepcersa i rinexodorii imeni akagemika O.M. Jlyk’sinoBoi HAMH Ykpainn»
(m. KniB, Ykpaina)

Pesrome

Betyn. [IpoGnema panHbOi giarHOCTHKH opdaHHUX (piAKicHUX ab0 papUTETHHX) 3aXBOPIOBAHb € aKTyaJbHOIO ANA 0i7b-
IOCTI KpaiH CBiTYy. BUKIMKOM /I MEAMLUHU € MONEePEPKEHHs] HOBUX BUIAJKIB Op(paHHUX 3aXBOPIOBAHb LUISIXOM MEIUKO-Te-
HETHYHOTO KOHCYIBTYBAaHHS Ha €Tali IIaHyBaHHS ciM’i. Binninenns ncuxonespoiorii 1Y «lHcTuTyT mexiatpii, akymepcraa
i rinekonorii imeni akagemika O.M. Jlyx’snoBoi HAMH VYkpainu» 3aiiMaeTrscs npobiemoro ophaHHuX 3axBoproBaHb 3 2012
POKY i Ma€ 3HAYHUU JOCBiJ iX JIaTHOCTHKHU Ta JIIKYBaHHS y JiTCH.

Meta po6oTH: pO3POOUTH ANTOPUTM I'€HETHYHO! AIarHOCTHKH ENUIENTHYHUX Ta PO3BUTKOBUX eHIe(danomartii aitel i3
3aTPUMKOIO PO3BHUTKY Ta CTUTMaMH AM3eMOpioreHe3y Ha OCHOBi Cy4acHHX JaHUX MIOAO0 3aCTOCYBAaHHS Ta iHTepIpeTamnii mMe-
TOJiB T€HETUYHOI0 AOCHiPKeHHs. HaBecTu mpukiaa CKIaJHOCTI IHTepIpeTanii OTpUMaHuX pe3yabTaTiB Ta aIrOPUTMIB paH-
HBOT 11aTHOCTUKHY NAIi€HTIB Ta BaXJINBICTh IPOBEACHHS MEAUKO-TeHETHYHOTO KOHCYJIBTYBAaHHS Ha eTalax MIaHyBaHHs CiM’i.

Marepiana Ta MeTOAH J0CTiIKeHHS: 3aTaJbHO-KIIHIYHUN OTJISA Ta JOCIiIKEHHS HEBPOJIOTIYHOro cTarycy, Bineo-EEI moHi-
TOPHUHT MiJl YaC HIYHOTO CHY, MarHITHO-pE30HaHCHA ToMorpadis romoBHOro Mo3ky (3,0T), moBHoek3oMHe cexkBenyBanus (WES).

PesyabTaTn gocaigxKeHHsi. Y CTaTTi NPeACTaBIEHO AJITOPUTM IeHETHYHOI AIarHOCTHKY Op(paHHUX 3aXBOPIOBAHb y AiTeH,
IO CYNPOBOMXYIOTHCS EHiJENTHUYHUMH €HIe(aTomariiMu, 3aTPUMKOI0 PO3BUTKY Ta CHHApPOMOM AucMop¢izmy. HaBemeHo
IpUKIJIA] KIIHIYHOTO BHMIAJKY XJOMYHUKA i3 3arajbHOI0 3aTPUMKOI0 PO3BUTKY Ta ATOHIYHMMHU €HiJCHTHUYHUMU IPUIIATKAMHU.
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10. I'ooosaneun’

CakcOHCHKHH WEHTP (eTO-HEeOHATaJIBHOTO 3]0pOB'A,
MennuHuil pakyneret Kapna ['ycraBa Kapyca
Texniunoro yHiBepcutery JIpesaena '

(M. dpe3nen, HiMmeuunna)

BykoBUHCHKHI AepKaBHUI MeTUUHUMI

yHiBepcurer MO3 Vkpaiuu ?

(M. YepHiBmi, YkpaiHa)

Peziome

Jikyeanvna cinomepmis (JII) — cyuacHuil cmanoapm 00noMo2u HOBOHAPOONCEHUM OImaM 3 mepmiHom cecmayii >36
MUNCHIB, AKI MAOMb NPOSAEU NOMIPHOL Ma 6axcKol 2inokcuuno-iuemiunol enyeparonamii. Bnposadscenns JII' 3acno-
BAHO HA OAHUX 0OKA3080T MEOUYUHU, A YUCENbHI pAHOOMI308AHI KOHMPOLbOBAHI 00CNIONCEHHA NiOmMmeepdicyoms ii epek-
MUBHICMb Y 00CMOGIPHOMY 3HUNCEHHI PUUKY cMepmi abo msickoi inganionocmi dimei. Cyuachni pexomenoayii Ha2o-
JOWYIOMb HA KPUMUYHIT 8ANCIUBOCIT YIMKO SU3HAUEHUX NPOMOKONIE npogedenusa JII' ma ii 3acmocysanns y 3axiadax
HEeOHaAmManbHoi 00NOMO2U 3 MONCIUBOCMAMU MYAbMUOUCYUNTIHAPHO20 0021510V MA HAABHOCMI 6I0N0BIOHUX pecypcig 0
npogedenHs KOMNIEeKCHO20 MOHIMOPpUHeY ma AiKy8aHHA.

Y emammi npedcmasneno noxanvnuii npomokon npogedenns JII' y giddinenni neonamanonoi inmencusnoi mepanii
yuigepcumemcwvkoi kainixu Kapra I'vemasa Kapyca Texuiunoeo ynisepcumemy /pezoena (m. [peszoen, Himeuuuna). JII'
nPOBOOUMBCS. HOBOHAPOOICCHUM 3 NPOAGAMU NOMIPHOT D0 MANCKOT 2iNOKCUYHO-TWeMIunOT enyedaronamii, siKi Hapo-
ounucs npu mepmini eecmayii > 36+0 mudicuie, maroms ik meHuie 6 200UH i He MAMb O3HAK 3HAYHO20 6HYMPIUHBO-
yepenno2o Kpoeosuiusy. Kpumepisamu 6uxitouents € 3a2po3a H#HCummio, 8po0dceni 6a0u po3eumKy, 3SHAYHULL 6HYMpiul-
HbouepenHull KpogosUIUE ma no2anull npocHos. Ilepegaza nHaoaemvcsa 0X0N00NHCEHHIO 6CbO2O MiNA 00 GHYMPIUHbLOT
memnepamypu mina oumunu 33,5°C. Tpusanicmv 0x0n002cenns cmanosums 72 200unu, 3iepi6anus nposooumvcs 3i
weuokicmwo 0,2°C Ha 200uHy, nicis 4020 3a0e3NeyyEmbCsi HOpMOmepMis Npoma2com HacmynHux 48 200un.

Komnnexcnuui monimopune cmamny oumunu 6KkI0YaAc OYIHKY 3a wikanow Tomncona, npoeedents amniimyonoi ma
cmanoapmuoi erexmpoenyepanoepaghii, MacHimHoO-pe30HAHCHOT momocpadii, KOHMPOLb NOKA3HUKIE KOA2YAAYii KPOEI,
KUCTOMHO-TYACHO20 CMany ma 2a3ie kpogi mowo. Iliompumyloua mepanis cnpamogana na 3abe3nedenns adekeamuoi
6eHMUAAYIUHOT NIOMPUMKU 3 YHUKHEHHAM 2INOKANHIT, 00CMAMHb020 PIOUHHO20 HABAHMAJICEHHS, e(heKmUHo20 31eho-
JeHHsa ma npomucyoomnoi mepanii mowo. Axyenmogana ygaea na HeoOXionocmi npogedents No0aibuio20 Kamamuec-
MUYHO20 CROCePedCenHs 3a Oimbmu, Axum 6yna nposedena JII.

Knrouosi cnosa: aceixcis npu napooacenni; 2inokcuuno-iwiemiuna enyeaionamis; 1ikyeaivua 2inomepmis.

Bectyn

[lepunaranpHa acdikcis — TATONOTIYHUN CTaH,
KU BH3HAYAETHCS BIJCYTHICTIO a00 KPUTHYHUM
3MEHIICHHSM HaJXOJUKCHHS KHCHIO J0 JKUTTEBO BaX-
JUBHUX OPTaHiB IIOJA/MUTHHU IO, MiJ 4ac abo Biapa-
3y micis HapomkeHHs. Ertionoriuni ¢aktopu acdikcii
€ YHCEIbHUMH Ta BKJIIOYAIOTh CYMYTHI 3aXBOPIOBAHHSA
MaTepi, MIaeHTapHi MaToIOoTii, yCKIaAHEHHS MOJOTIB,
recramniiiauii Bik Oibine 40 THIXKHIB, BEJIUKY Macy Tija
IIpH HApOJKEeHHI, MeTaboJIiYH1 po3yaau, FreHeTHYHI a00
eHireHeTHYH1 aHoMalii, nepuHaTaibHi iHPEKLii Touo.
BHacniiok mMOpyIIeHHS IUTallEHTapHOTO Ta3000MiHy
nmepuHaTanbHa ac(ikcis MoXe MPHU3BECTH IO TilOK-
cii, rinepkamHii Ta/ab0 3HWKEHHs mepdy3ii opraHisb, y
TOMY YHCJIi, TOJIOBHOTO MO3KY, Ta PO3BUTKY I'iOKCHY-
Ho-imemiunoi ennedanonarii (I'LE) [1, 24, 37, 40].

[Tounnaroun 3 2010 poxy, HacraHOBH MixHa-
POMHOTO IOTOMXKYBAIBHOTO KOMITETy 3 peaHimamii
(International Liaison Committee on Resuscitation,
ILCOR) pexkoMeHAYIOTH MPOBOAUTH HOBOHApOIXKE-

HUM JITsIM 3 O3HakaMu nomipHoi ta Baxkoi ['IE mi-
KyBasbpHy rinmorepmiro (JII') — oxosomxeHHS BHpoO-
JOBX 72 ToAWH, MOYMHAIOUM SKOMOTa CKopimie, aie
HE Mi3Hime mepmux 6 TOAWH Micis HapoJkeHHsA. Ha
JTaHUM MOMEHT HOBHMX JOKAa3iB IUIS 3MIHH I[BOTO Ke-
piBHUITBA He 3’ siBHyocs [21, 34, 41].

CydacHi pexoMeHJanii HaroJomywTh Ha KPUTHY-
Hil BXXJIMBOCTI YiTKO BU3HAYEHUX MPOTOKOJIIB MPOBE-
nenns JIT, ki BUKOPHCTOBYIOTHCS Y PaHIOMI30BaHUX
KOHTPOJBbOBAHUX JOCIHIJUKCHHSAX Y KpaiHaxX 3 BUCOKUM
piBHEM JOXOIY, BKJIIOYAIOYH CYBOPHIl KOHTPOJb TEM-
nepatypu 33-34°C npotsirom 72 roauH. JlomiapHUM
Ta Oe3meuHuM € 3actocyBanHs JII' y 3akmamax Heo-
HATaJIbHOI JIOMOMOTH 3 MOXJIHNBOCTSIMH MYIBTHIHC-
MUIUTIHAPHOTO JOTISAY Ta HAsBHOCTI BINMOBITHUX
pecypciB s mpoBeneHHS iHQY3iiHOT Tepamii, pec-
mipaTopHOI MiATPUMKH, MYITbCOKCHUMETpii, aHTHOio-
THKOTEpaIlii, IPOTUCYJOMHOT Teparii Ta MOHITOPHHTY
[7, 21, 34]. V kpainax 3 oOMexxeHuMH pecypcamu JII'
TaKOX € PEKOMEHIOBAHOIO JUISl JIIKYBaHHS JOHOIIEHUX
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abo Maiike TOHOIIEHHMX JiTeH (JOKa3W HU3BKOI SKOC-
Ti), ane y ¢axiBIiB BUKJINKae CTypOOBaHICTH 3aCTO-
CyBaHHS 3ac00iB 71 MaCHBHOTO OXOJOKCHHS Ta/abo
MmakeTiB 31 JbogOM. Ha gaHWN MOMEHT MPEACTaBICHO
pe3yiabTaTH JICKIIbKOX OCIIIKCHD 100 MPOBEIACHHS
JIT" y kpainax 3 HU3bKHM a00 Jly’)K€ HU3bKUM J0XO0JI0M,
AKI 3aCBIIUMIIM IPOTHIICKHI pesynbraTtu [17, 26, 34].

3HmkeHHs Temmeparypu Tima mo 33,5°C mpoTs-
roM 72 TOAWH, pO3MOYaTe MPOTATOM MEePIHUX 6 TOTUH
KUTTS, 3a1100irae pu3uKy cMepTi a00 HEBPOJOTIYHUM
MOIIKO/)KEHHSIM y JOHOLIEHUX HOBOHAPOJDKEHUX 3
nomipuoto ta Baxkow ['IE [1, 40]. lanuii edekr Ta-
KOX OyB MPOJIEMOHCTPOBAHMI PN HACTYNHUX 00cCTe-
JKEHHSX TiTel BiKOM J0 6 pokiB [22].

HesBaxaroun Ha mporpec, HMpH JiKyBaHHI IiTeH
3 T'[E kAIHIOKCTH YaCTO CTHUKAITHCS 3 CUTYaIisIMH,
SKi HE MarTh OJHO3HAYHOI BIAMOBIAI y CydYacHHX
KJIIHIYHUX HAacTaHOBax abo OCTATHBOTO PIiBHS JO-
Ka30BOCTI 3a pe3yJbTaTaMH PaHJOMiI30BaHUX KOHTP-
OIbOBAHUX JOCIHIJ)KeHb. Hampuknan, 9u MTOBWHHI
OyTH OXOJIOJKEHHI Mi3HI HEJOHOIIEHI HOBOHAPOIKe-
Hi 3 ['IE? Yu KOpHUCHE OXOJOMKCHHS MPH JETKOMY
cryneHio I'TE? Uu € moTouHHil yac TepamneBTUYHOTO
BiKHa ONITUMAJbHUM, YH HOTO MOXKHA CKOPOTHUTH abo
nonosxutn? Um Oyne edexTnBHUM Ta Oe3lMeUHUM
OXOJIOJUKEHHS 10 O1JbII BUCOKOT a00 HU3BKOI TeMIre-
patypu? Uu iH(peKmis Moxe 3MEHITUTH €PEKTUBHICTH
rimorepmiunoi Helponporeknii? [10, 32].

Ha manuii MOMEHT HeMae mokasiB Toro, mo JII' €
eexTuBHOIO Ta OE3MEUHOIO0 y MMI3HIX NepeauyacHo Ha-
pomkeHux HemoBuAT [11, 32]. Jlitoun pexoMeHmamii
Awmepukancpkoi Acomiarnii [lemiaTpii BHU3HaYaOTh
TepMiH rectamii > 35 0/7 THXHIB K HAWHUKIUH Big-
MOBIHUI TEPMiH BAariTHOCTI JJISI MPOBEACHHS O0XO-
nokeHHs. Ha MikHapoaHoMy piBHI Jeski KpaiHw,
BKJIIOYAIOYM OUIBIIICTh €BPONEHCHKUX KpaiH, BUKO-
PUCTOBYIOTh TepMiH rectamii > 36 0/7 ax HaWHWKINN
BiK, MPUAATHUN IJIS TMOYaTKy OXOJNOMKeHHS. Ha na-
HUM MoMmeHT TpuBae nociimxenass NICHD Neonatal
Research Network (NCT01793129), sike omintoe 6¢3-
neKy Ta e(peKTHBHICTh TillOTepMii BChOTO Tijna Mpo-
TArOM 72 TOAMH Y Mi3HIX NepeI4yacHO HapOJIKEHUX
nitelt 3 recraniiinum Bikom Big 33 0/7 go 35 6/7 trk-
HiB Ta 3 Macoto Tima >1500 r y Bimi < 6 TOAWH TicIs
MOJIOTiB 3 mposiBaMu moMipHoi abo Tskkoi I'TE [31].

Pe3ynpTaTi HENIOJABHIX MOCIIIKCHD CBITYaTh PO
Te, M0 aHl OiNbIIa TPUBANIICTh, aHI HIDKYA TeMIIEpa-
Typa He nokpamywoTs pesyibrar [32]. Hassui npani
MiJKPECIIOI0Th BaXJIMBICTh 30CEPE/KCHHS HAa paH-
HbOMY nouatky JII' BOponOBX mepmux 6 roauH xKUT-
T4, OCKITBKH BIACYTHI MOKa3W TO3UTHBHOTO €(EKTy
BiJl MI3HBOT'O OXOJIO/KCHHS y mepion 6-24 roguu [13].
binbm rnuboke abo TpuBaje OXOJOKEHHS HE NPHHE-
ce KOPHUCTI, BAYKIIMBO JOTPUMYBATHCS OIyOIiKOBAaHUX
npotokoriB nis JII' 3 miATpUMaHHSAM PEKTaIbHOI TeM-
nepatypu 33,50C mpotsarom 72 roxun [3, 19, 36].

Hemae gocrarHiX cHCTEMAaTHYHHX JOKa3iB TOTO,
mo JII' npu3BOAUTH 10 MOKpAIleHHS pe3ylbTaTy He-
HPOPO3BUTKY, & TAKOXK HEMAE YITKOT KADTUHHU PU3UKIB
i mo0IYHUX eEeKTIB JJIsI HOBOHAPOKCHUX 3 JICTKUM
crynenem ['IE [6, 14, 30, 32]. KomiTeT 3 nuTans mio-
na mpu AMepuKaHCBKiM akamemii memiatpii y 2014
poIli MpeaCcTaBUB PEeKOMEHAAIil MO0 3aCTOCYBaHHS
JIT' y HeMOBIISIT i3 MOMIPHUM Ta BaXXKHUM CTyNEHEM
I'lE, Bka3aBuu iiMOBIpHY KOPUCTb 1 IS iTEH 3 JIETKUM
crynenem narosiorii. ¥ 2021 poui posmouare 1ocii-
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mxerHss COOL PRIME, sike BuB4Ya€ mopiBHIIBHY eek-
THUBHICTH HEPaHIOMI30BaHOI OXOJOAKYBaJIbHOT Teparii
npotu HOpMoTepMii y 500 HemoBmAT 3 12 meHTpiB 3a
kputepismu BriarodeHHss PRIME. OcHoBHuM pe3yinbTa-
TOM € OL[iIHKa PO3BUTKY AiTei 3a beiini y qBoxpiuHOMY
Billl, BTOpUHHI pe3yabratu — gani MPT, TpuBanicts ne-
peOyBaHHS B JiKapHi, OlliHKa 0aTbKiBCHKOTO CTpeCy Ta
CTaHIApPTH30BaHE KIiHIYHE 00CTe)KEeHHS [4].
[IpencraBneni HUXYE pEeKOMEHAAIil PETyIIOIOThH
npoueaypy nposeaenns JII' y BigaineHHi HeoHATAb-
HOT Ta mexiaTpUYHOl IHTEHCUBHOI Tepamnii YHiBepcH-
TeTchbKoi KiiHiku npu YuiBepcuteti Kapma ['ycrasa
Kapyca (M. pe3nen, Himequnna). 3aBigyBadeM na-
HOTO BiIIiJICHHA € Ipodecop, JOKTOp MEAUIINHN Ma-
pio Pyimirep (Mario Riidiger), skuii TakoX OYONIIO€
CakcOoHChKUH LEHTP (eTo-HEeOHATaNbHOTO 30POB's
Ta € Bine-npe3uaeHToM Himenpkoi cuinku mepuHa-
tanpHol MexuuuHu. Kpim Toro, npopecop M. Pyini-
rep € 3aCHOBHUKOM OxnaroniiiHoro ¢oumy Deutsche
Stiftung Kranke Neugeborene (DSKN), ocHOBHA mi-
SJIBHICTD SIKOTO CHPSIMOBAaHA Ha MiATPUMKY HAyKOBUX
NOCHIJKEHb B 00JacTi HEOHATaJlbHOI 1HTEHCUBHOIL
Tepamnii Ta IMCUXOJIOTIYHOT AOMOMOTH CiMEH, y SAKUX
T Hapoawmiucs nepeadacHo. Cnij BIAMITHTH, IO
3aBASKM AiANBHOCTI OmaroxaiiiHoro (GoHIY, MIATPHUM-
KM HIMEIBKUX KOJIET Ta IPOMAaJsH, OYyJIO 3aKyIIICHO
nBa amapatu ans nposeneHHs JII' Ta nBa amapatu
s nposeacHHss nCPAP y HeoHaradbHI BIAAIICHHS
KHIT «Micbhkuii KIIHIYHUN OJTOTOBUN OyauHOK Ne2y
YepuiBeubkoi micbkoi paau ta KHIT «YUepuiBenpkuit
obnacHMI mnepuHAaTAIBHUN [eHTp» YepHiBenbKOT
obnacHoi panu. Y ToMy 4YHCIi, cydacHa amaparypa
npunbana mis kadenpu mexmiatpii, HeoHaTONOTii Ta
nepuHaTanbHOl MeauIuHU (3aB.Kadeapu — npod. He-
guTaiino FO.M.) BykoBUHCBKOTO AepxKaBHOTO MEeANY-
Horo yHiBepcurery MO3 VYkpainu (m.Yepnisui), sika
Takox Oyna mepegaHa JuIsi CYMiCHOTO BUKOPUCTaHHS
y mpodinbHI BIAMITCHHS MaHUX 3aKIagiB. 30Kpema
I[e HaJaJI0 MOXIJMBICTh YZOCKOHAJIUTH HaBYAJIbHHUU
npoiiec B cucremi OesmnepepBHOro mpodeciiHoro
PO3BUTKY IS JiKapiB PI3HUX CICHiaJbHOCTEH Y CHC-
TeMi HicJsIAUIIOMHOT ocBiTH (puc. 1).
_——
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——
==

Puc.1. Anapat ansa npoBegeHHs JII



PEKOMEHAALIT ANS BMPOBAOXKEHHSA Y MPAKTUKY OXOPOHU 300POB’'SA /
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SIx 3a3naugae nmpod. M. Pyinirep, He yci mpexacrasie-
Hi peKOMeHalil € «3aCHOBAaHUMHM Ha JJOKa3ax», a sBJIs-
I0Tb C000I0 KOMIIpOMic, SIKA 3a0e3mneuye yHipiKoBaHy
nponeaypy. Lis nmpouenypa nepeBipseThes yepes pery-
JSIPHI NPOMIXKKH Yacy Ta 3a He0O0XiJTHOCTI KOPUTYETHCS.

ITokazanus mo JII'

[Tpu HapOMKEHHI KOKHOT TUTHUHHU CIiJ MEepeBipH-
TH YMHHUKU pU3UKy acdikcii (yCKIagHEHH] MOJOTH,
HEOOXiMHICTh TPOBEOEHHS pEaHIMaIlifHUX 3aXOMiB
TOIIO) Ta O3HAKM rimokcii/acdikcii, siki BKIIOYAIOTH
y ToMy uucii BU3HaueHHs pH kposi 3 aprepii myno-
BuHM, pH aprepianpHoi kpoBi y mepumi 60 XBHINH
KUTTA Ta 1edinuT ocHOB apTepianbpHOi KpoBi. Koxna
IUTHHA, sSKa HApOAWIacs y cTaHi acdikcii, miamsarae
HEBPOJIOTITHOMY 00CTEXEHHIO!

SIkmio o3Haku eHuedasnonarii BigcyTHI, HOBOHApO-
JUKEHOTO CJIiJI KIIHIYHO CIOCTEepiraT MpOTAroM HpH-
HaWMHI 24 TOUH 1 332 JOMOMOTOI aMILTITYIHOI EJICKTPO-
ennedanorpagii (aEEI') — nporsiroM KiIBKOX TOIUH, a
TAKOXK CJIiJ{ IPOBECTH HEBPOJIOTIYHE CHOCTEPEIKCHHS.

Ha migctaBi MOTOYHHX OaHUX 1 pEeKOMEHIAIiN
ILCOR, JI' moka3zaHa HOBOHApOJIKEHHUM i3 TOMIp-
Hoto abo Tskkoto I'IE, siki Hapoawmucs npu TepMiHi
recranii > 36+0 THXKHIB Ta MAalOTh BiK MeHIIE 6 TOAUH
[12]. Sxmo y Takux IiTed € O3HAKH K «acgikciin,
Tak i «eHuedanonarii», mounnaerscs JII. [Tokaszanus
Ta MOYAaTKOBI il MpeICTaBICHO HA PHC. 2.

| Un £ n anasmedi acdikeia? |

Tax

¥ nososapomwenoro actircia?
Yn £ 01K 3 HACTYITHI KpuTepiie?
- OUiHKA 33 WKAnow Anrap <5
- THEKHI AURA0E
pH kponi 3 aprepii nynosuun < 7,0
pH aprepianenod kposi v nepui 60 xsmaum sors < 7,0
AgdinnT ocnos aprepianenol kposi =16 muonsn

Hesponoriune obcremenns [ aEED |

Tax

Un € 030 3 HACTYITHIX KpuTepiis?
- NPHTHIMEHHS CBLIOMOCTI
- M'A30Ba TNOTOHIA/TiNEpTOHIA
- NPHIHMEHHA Penckcis
- KTHPMHI CyaoMi
- HuwHA amiityaa <SpV wa aEED
- Bepxus ammiTyaa <10pV ma abED

Tax

Heraiimwii nowarok JII
Ho noaarey JIT:
- 3A0EINeunTH AOCTATHIN PIREHE TIOKOIM
- YHIKETH rinepsenTnsuil
- YHHKETH rineprepmii
- MOBUIIBE NACHEHE OXON0KEHHH [35-36"C]

Puc. 2. KpuTepii NI

KputepisiMu BUKIIOUCHHS € 3arpo3a JKHTTIO, BPO-
JUKEHI Bagd PO3BHUTKY, 3HAYHWH BHYTPIMIHBOUEPEI-
HUH KPOBOBMJIMB Ta MOTaHUI MPOTHO3.

SIKI10 Ha MOMEHT JiarHOCTUKM BIK JUTHHU Bijg 6
1o 24 ronuH, MOXHA PO3TASHYTH Takox JII.

[Ipouenypa JIT'

OXO0JOMKEHHS CJiJ] MOYNHATH BiApasy Iicis iH-
IUKaIil — BU3HAUYCHHS 1MOKa3iB. [lepeBary ciin HagaBa-
TH OXOJIOJDKEHHIO BCHOTO TiNla, MIPH SKOMY BHYTPIITHS
Temmneparypa Tijga nosuHHa Oytu 33,5°C. Buytpimrus
TeMIepaTypa Tijia Ta MPOIEC OXOJIOMKCHHs/3IrpiBaH-
Hsl PETYJIOIOTHCS 3a JOIMOMOTOK CEPBONPHUBOAY IPH-

CTpOIO, OJTHAK HE YCi IPUCTPOi MAIOTh OOJIATHAHHS JJIs
cepBOKOHTPOI0. OKpiM BUMIpIOBaHHS TEMIIEpaTypH 3a
nomoMoroio mpuctporo (Hampukiax, CritiCool), Tem-
meparypa Tijia MOBHHHA BiZOOpa)kaTHCS Ha MOHITOPI.
[Ticnst foCsATHEHHS LIILOBOI TEeMIIEpaTypu Ha MOHITOpI
HeoOXi/JHO BCTAHOBHUTH IOIEpe/KyBaibHi Mexi 33°C
i 34°C. KxiiniyHa KOMaH/1a IOBHHHA 30CCPEAUTHCS HA
MiITPUMII TEMIIEpaTypH B MeXKax IIbOTO Jialla30Hy.

TpuBamicTp OXOJIOMKEHHS CTAaHOBHUTH 72 TONWHH,
OLNBII paHHE MPUIIMHEHHS MOXE PO3IVISIATHCS Y BH-
NajKy TSDKKOi JiereHeBol rimepreH3ii 3 mpobiemamu
OKCHTreHallii, 3HauHOT BHYTPILIHbOYEPEITHOT KPOBOTEUI,
MOTAHOTO MPOTHO3y abo0 IHMMX CepHO3HUX TMOOIYHUX
edexriB [12]. 3irpiBaHHSA MPOBOIUTHCS 31 MIBUAKICTIO
0,2°C na ronuny. Ilicns 3irpiBaHHsA HEoOXinHO 3a0e3-
MEYUTH HOPMOTEPMIIO IPOTITOM HACTYNHUX 48 roauH,
YHHUKarouu rineprepmii npotsrom miei daszu [18].

JiarHoctuka

1. Kniniuni o6cTexeHHS

Jns kIiHIYHOT OIIHKM CTaHy HOBOHAPOIKEHOTO
BUKOPHUCTOBYETHCS mKkana Tommncona [39], axa, Ha Bif-
MiHY BiJ KareropianbHoi cuctemu ouinku Capuar-Cap-
Hat [33], nae 3MOry MOCTYIOBO OI[IHIOBATH TSIKKICTb.
OWiHKY CIiJ] PeecTpyBaTH CIOYATKY (SKIIO MOKJIHBO
JI0 OXOJIOJKEHHSI Ta 0e3 aHaJIbroce/anii), a moTiM Kox-
Hi 24 TOOWHYU 0 5-TO IHS XKUTTA Ta MICIS BUIIHCKHU 3
BiANIMEHHs 1HTEHCUBHOI Tepamii. MakcumanbpHa OIiH-
ka 11 0ayiB acoIIFOETHCS 3 AYXKE XOPOIIHUM MPOTHO30M
(BmkMBaHHS 0€3 KOTHITUBHUX MOPYLICHb, YYyTJIUBICTh
0,93, cienudivnicte 0,61), Toi IK MAKCUMaJIbHA OIIiH-
Ka >15 acomilo€eThCst 3 MEHII CIPUSTINBAM HEBPOJIO-
rigHUM pesynsTatoM (cnenudiunicts 0,94) [23].

Ilepen mo4aTkOM OXOJOMKEHHS NMPOBOASTH Opi€H-
TOBHY COHOTpadiio roJOBHOTO MO3KY, 100 BUKJIIOUYH-
TH BaJM PO3BUTKY a00 3HAUHUI BHYTPIIIHbOYECPEITHUI
kpoBoBMIMB. Ha 3 1 5 1eHb BUKOHYETBHCSI pO3IIHpEHA
HelipocoHorpadis 3 A0MaTKOBUMHU CHEIiaIbHUMHU PO3-
pizamu. [lopymenns uepedpanbHoi nepdysii Ha 3 100y
JKUTTS HE € IPUBOJOM JJIs 3MiHU (a3u 3irpiBanas [9].

3. aEEl

aEET € mpoctuM i qye HaaiifHUM METOIOM OIIHKH
nporuosy. [IpoBoguThCs Ge3nepepBHO, aje JOKyMEHTY-
€THCSI OJIMH pa3 3a 3MiHY y MEIMYHHX 3BiTax 31 30epe-
eHHAM | pororpadii 3 TumoBoto mociigoBHicTio EET.

Hesnauni 3mian aEEI" Ha modaTtky OXOJOMKEHHS
ACOIIOIOTHCSI 3 XOPOIIMM HEBPOJOTIYHUM Ppe3ylib-
tatoM, aje skmo aEED 3amummaeTbcst maTogoTivyHO0
Oinbiie 48 ToIMH, HEBPOJIOTTYHHUH MPOTHO3 € JOCHUTH
noranum [16, 35].

4. EET

SIkmro KJIiHIYHUX MMOKa3aHb /10 MPOBEACHHS Oararo-
kaHaibHOi EEI" y nepe6iry 3axBoproBaHHs 10 TeTepil-
HBOTO yacy He Oyno, bararokananbHa EEI" BUKOHY€ETH-
Cs BCIM JITAM Ticis rimotepmii Ha 4-6 1o0y. 3ajieHO
BiJl OTPUMAHMX pE3yNbTaTiB i OTpUMaHOI Teparii BH-
3HAYAIOTHCS MOAANBIINI iHTEPBAIH 00CTEIKCHHS.

5. MPT

MPT no3Bossie 3poOUTH TOJAbIII TPOTHOCTHY-
Hi BHCHOBKHM IIOJ0 TSXKKOCTI LepeOpaibHOro ypa-
skeHHs. HallGinpin iHGopMaTUBHI pe3yinbTaTH MOXHA
OTpPUMATH Y Billi 3-6 MHIB MicCIsA MOMIKOMKEHHS [37].
B mpunnumi, metoro € mposeaerHs MPT Bcim miTam
micis MiKyBaHHA TimoTepwmii, ToOTO Ha 4-6 HEHB.

6. JlTabopaTopHi 00CTEKCHHS

3BepHiThCs g0 cxemu JII' (puc. 2), mobd nizHaru-
cs po abopaTOpHi MOKA3HUKHU, 3a3HAYCHI 10 Ta MiJ
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yac oxojo/ukeHHsA. OcobinmBa yBara HpUAIISETHCS
KITBKOCTI TPOMOOIMTIB 1 KOArymsmii, SKi, MOXKIIHUBO,
moTpeOyIoTh KOPEKIIii.

[MinTpumMyroya Teparis

1. Bentunsiis

HoBoHapokeHUX 31 CTa0IIbHUM TUXaHHSAM MOX-
Ha 3alWIIATH 0e3 pecmipaTopHoi gomomorn abo Ha
HeiHBa3WBHINW pecmipartopHiit miaTpumni (CPAP,
BHCOKOMOTOYHA). JliTH, fAKi CIOYaTKy MOTpPeOyITh
MITYYHOT BEHTHIISIIIT JIETEH1B, 3a3BUYal IBUJKO OJY-
KYIOTh, ajic B MEPIli KiJIbKa TOAUH XUTTS BUSABIISIIOThH
BHPaKEHY TEHJCHLIIO 0 TiMepBeHTUIIALIT 3 PUSHKOM
rimokamnuii. ['imokamHiss TpU3BOAUTE 10 Iepedpalnb-
HOi Ba30KOHCTPHKIIT i, TAKHM YHHOM, IO 3HUKCHHSI
nepdysii. JocmigKeHHs mMoKa3anu 3B’ SI30K TimoKar-
Hil 3 MIABUIICHHSAM YacTOTH IepeOpaibHOro mapa-
nivy Ta iHBamigHocTi [15]. OckinbkH rimepokceMis
B IEpIIi KiJIbKA TOAMH IMICJs TITOKCUYHOTO 1HCYIBTY
TaKOX TMOCHIIOE nepedpaiabHe ypakeHHs, 0COOIMBO
y 3B’S3Ky 3 TINOKAIHi€0, HAa JOJATOK IO IIPHUCTPOIB
s MoHiTOpuHTY SpO2 i pCO2 HEoOXiTHO TaKOXK pe-
TEJbHO KOHTPOJIIOBATH Ira3u KPOBi.

VY pa3i iHBa3UBHOT BEHTUJISAIIT CJIiJ] JOCATATH HOP-
MoBeHTHIsANIT. 3HadeHHs pCO2 ciig miATpuMyBatu
0e3 mompaBku Ha TeMmreparypy B Mexax 5,8-7,0 klla
(mpum 37°C), mo Bigmosinae 4,8—6,0 klla mpu 33,5°C.
SIkImo y mani€eHTiB Ha iHBa3WBHIN BEHTHIIAII] IETeHIB
CIIOCTEPITaEThCs BHpAXKeHE TaximHoe, siKe 3a3BHYaii
30epiraeThcs A0 YCYHCHHS METabOIYHOrO alumo3y,
CIHiJl PO3IJISIHYTH TMHUTaHHS Mpo ekcrydaimito. Sximo
TaxiMHOE IMOCHIIIOETHCS CTPECOM a00 XBHIIIOBAHHSM,
aHaJIBrOCEMAIII0 CHI MOTITHOUTH.

lNmokamHit0 BHACTIAOK TiMEPBEHTHUIIALI] y TiTeH, SKi
JIMXAl0Th CHOHTAHHO, TAaKOXX MOXHa JOIYCKaTH, SIKIIO
HEeMae J0CTATHIX JIaHUX 1 HEMa€ 3HaYyIIUX allbTePHATHB.

[Ipu BBeneHHI KUCHIO HEOOXIJTHO AJOTPUMYBATHCh
BCTAHOBJICHUX Y BimaineHHi Mmex carypamii (92-
96%). Y pa3i momaTkoBoi JoOaBKHM KHCHIO CIiJ Bpa-
XoByBaTu 3HaueHHsA paO2; cmig ynukarn paO, > 12
kIla (10 xITa mpu 33,5 °C).

Criiika jereHeBa rilnmepTeH3is MiUIsrae JiKyBaH-
HIO 1 He € mporunokaszanusm ang JII [12]. Sxmo
JETeHEeBY TINEPTEH3110 HEMOXJIMBO KOHTPOJIOBATH
TEPaNeBTUIHO, MOXKHA PO3TIIHYTH MOXKIUBICTh IPHU-
TMUHEHHS OXOJOIKEHHS.

2. 3uebountoroui

VY kaiHiuHUX pochimkeHHsax sgume 50 % gited mo-
TpeOyBanu 3HeOO0I0I0UNX IIpenapariB. Y Halomy Biaii-
JICHHI HETallHO TTOYMHAIOTH BBOAUTH MOP(]iH, 100 TiTAM,
AKi JiKyIOThCs, He Oyno Oomsge. Kpim Toro, mocTymio-
€ThCS HeHpompoTekTopHUIl edekt Mopdiny [25]. Cmix
YHHUKATH CTPECOBHMX CHUTYyallild, OCKIJIbKM BOHU MOXYTb
HEeTaTHBHO BIUIMHYTH Ha TEPANeBTHYHHUN PE3yJIbTaT.

3He0O0I0YyY Tepamio MOYHHAKTH 3 OOJHOCHOTO
BBeneHHsT MopGiny (mpu BeHTwisnii aerens 0,1-0,2
MT/KT, Ipu caMmocTiifHomy nuxauHi 0,05-0,1 Mr/kT),
a MOTIM MPOAOBXKYIOTh Y BUTIAAI Oe3mepepBHOi iH-
¢y3ii. Buxonsuu 3 g0cBily poOOTH OCTaHHIX POKIB,
Maiike BCiM Mal[i€EHTaM JOBOAUTHCS MOYUHATH 3 Mi-
HiManbHOT 703U 10 MKr/kr/roxa. JJist JOCATHEHHS 3a-
JIIOBLIILHOTO 3HEOOJIIOBAHHS 3a3BMYail HEOOXimHI JO-
IaTKOBl1 OOJIFOCHI JO3M Ta TUMYAacoOBE€ MIABUILECHHS
nmo3u g0 25 mir/kr/rox. Ciig 3a3Ha4YUTH, IO OXO0JO-
JOKEHHSI 3MEHIIY€e po3najg Mop(diHy 1, TAKUM YUHOM,
edext mnomoBkyeThcs. ToMmy mMOBiJIbHE 3HUIKEHHS
103U MOPQIHY CJIiJ] TOYMHATHU B MEPIIHI ICHb KHUTTS,
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KOJIM MalieHT OTPHUMAaB 3aJOBINIBHY CCIATUBHY IO
HOPOTATOM KiIBKOX TOJIHUH.

Y HOBOHAPOIKEHHUX 13 KPUTHYHOKIO CHTYaIi€lo
NITy4HOT BEHTHJANIT JIETeHIB 3a3BUYail HEOOXiaHA
J0JaTKOBa ceaallis MigaszoigaMoM. SIKIIO HEoOXiaHO,
croyarky abo mi3Hille MOKHa TaKoX 3aCTOCYBATH iH-
IIUH OIiarT.

3. [IpoTucynomua Teparis

CymoMu TOB'Si3aHi 3 TMOTaHUM HEBPOJOTIYHUM
nporuo3om [27]. Sk eaekTpoenuedanorpadiuni, Tak
i KJiHIYHI Hamajgd BUMAaramTh MPOTHCYAOMHOI Te-
pamii. Y BijgijeHHI mpemnapaTtoM Mepuioro BUOOpY
e nesetupaneraMm (mo3za 30 mr/kr, B/B O0mroc) [29].
SIKIo ne He MPU3BOAUTH OO HNPHIHHEHHS CYHOMHOL
aKTUBHOCTI, II0 103y MOXKHA IMMOBTOPHUTH. SIKII0 BiA-
moBiai HeMae, BBOAATH peHoOapOitan (20 Mr/kr B/B).
VY Garatbox kiiHikax came ¢peHodapOiTan € mpemnapa-
TOM TepIuoi JiHil Npu cyaoMax y HOBOHAPOKECHUX.
[Tpu TpuBaniii cenamii MoXxHa cpoOyBaTH Teparniio
Minazonamom OonrocHuMH po3amu (0,1-0,2 mr/xr).

4. IlinTpumka giypesy

VpakeHHs] HUPOK 4acToO 3yCTpiuaeThest Npu acgikcii.
Xoua Hemae JToKa3iB TOro, 1o (hypoceMis MOKpalrye po-
00Ty HHUPOK, YpaXXCHUX ac(iKCi€ro, paHHE OOJOCHE BBE-
JeHHs Teodininy (8 MI/Kr) TOKpallye BUAIJICHHS cedi
micnsa acdikeii. Ockinmpku MONIOHUH MO3UTUBHUI ePEKT
Takok OyB ommcaHUI mpH 1031 5 Mr/kr Teodiminy [28],
HIDKYA J103a TEIEeP BBOAUTHCS 3 MPOQITAKTHUHOIO METOTO.

5. XapuyBaHHs/00’ €M CIIOKHBAHHS

PanHe eHTepasbHe Xap4yyBaHHS TaKOX JOLIJIBHO
MPOBECTH IPH TINOTEPMIii, aje 31 3MCHIICHHSIM KiJlb-
KocTi ki, OCKUNIBKH, 3 OJHOr0o OOKYy, 3HAYHO 3HH-
KY€EThCA MeTabomi3M, a 3 IHIOro — OOMEXYEThCS
kuikoBa nepdysis. [ligsumenns vactorn HEK npu
HU3BKOMY €HTEPaJbHOMY XapuyBaHHI B yMOBax rilo-
Tepmii He omucano [5].

Mu po3noynHaEMoO B MEPUIUN AEHb KUTTS 3 5 MI
3LIJKEHOTO T'PYIHOTO MOJIOKa ab0 IITYYHOTO Xap-
yyBaHHA 6 pa3iB Ha AeHb. 30iMbpIIEHHA TO3W Ha 5
MJ/100y X 6 mae BimOyBaTtucs npu go0piid mepeHo-
CUMOCTI, Tak 00 HaMPHUKIHI[I OXOJOJKEHHS y Bili
72 romuH cknagatd 15 mia x 6. B igeani HanmpukiHii
OXOJIOJIKEHHS CITi/l BBOJUTH MOJOBUHY KIJIBKOCTI 1XKi,
sgKa BiamoBimae Biky. Ilpm 3irpiBaHHI KiTBKICTH TXKi
MOXHa MBHUAKO 30impmutu. [Ipm mpoMy Tumi eHre-
pajbHOTO Xap4yyBaHHS IOCTaTHHO J0JATKOBOI iH(Y-
311 rroko3u. Ciig moxdatu mpo Te, 1mod 3a0e3MeUnuTH
JIOCTATHE CHOXHBaHHS piauHu (mounHarouu 3 60-70
MJI/KT, 301nbImyoun npubnusno no 120 ma/kr Ha 4-i
JIeHb) Y IIUX JITEH; CINil YHUKATH 0OMEKCHHS PiIuHH,
OCKIJIBKH II€ TIOB’sI3aHO 31 301IBIIEHHSIM CMEPTHOCTI
Ta MOTIPHICHHSAM HEBPOJOTIYHOTO Mporuosy [38].

6. OOMiH pe4oBUH

HeoOxigHo 3a0e3neuyuTH JOCTATHE CIHOXHBAHHS
TII0KO3M (TToYnHaoun 3 7 T/Kr/no0y, Ko Hemae Io-
YaTKOBOI TiMepriikeMii) 3 peTeIbHIM KOHTPOJIEM PiBHS
TIIOKO3W B KPOBi, OCKITBKH aHaepoOHWH MeTaboumri3m
noTpeldye OinbIe cyOcTpaTy i BUpOOHHUIITBA €HEPTIi,
a TPaH3UTOPHMM TiMEPIHCYIiHI3M TaK0X MOXE CIOCTe-
pirarucs micis nmepuHarainbHoi acikcii [2].

Y pa3i moyaTkoBOi Timepriikemii CIOXHBaHHS
TIIFOKO3M CIIiJI 3MCHIIUTH Ha KilbKa ronwH (MpUHAK-
MHI 5 1/kr/mo0y). BBemenHs iHcymiHy 3a3BW4ail He
noTpibHe, 1 1e MiABUIIY€E PU3UK TiMOTIIKeMIi.

7. MOHITOpUHT

Temneparypy Tina ciig miATpUMYyBaTH SIKOMOTa
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nocriifHoro Ha piBHi 33,5°C. Ciijt yHUKaTH KOJUBAHb TEM-
neparypu. [1in gac rinorepmii yacToTa cepueBnx CKOpoIeHb
4acTO HU3bKA, TOMY BCTAHOBIIOIOTECS Mexi 70-140 ym/xs.

HeoOxiHO peTelbHO KOHTPOIIOBATH PIBEHD CJICK-
TPOJITIB 1 MIIOKO3U B KpoBi (puc. 2). Ciijx 3BEpHYTH
yBary Ha MOXJIMBUH €JIEKTPOJITHUH nucOanaHc Ha
TIl CHHAPOMY HeaJeKBaTHOI cekpeuii aHTHUAiype-
THYHOTO TOPMOHY Ta TOCTPOTO TyOYJISIPHOTO HEKPO3Y
HHUPOK BHACIIZOK TskKoi acdikcii. I'imokampiiemis
(ionizoBanmit < 1,0 MMomb/i1) i rimomarHieMmisi 3HH-
KYIOTh CyJOMHHUH MOPIr i moTpeOyroTh KOpeKIii.

8. KucnorHo-nyxHuuil 6anaHc

[Tpu 3HWXKEHHI TeMIlepaTypH Tija IiJBUIIYETHCA
PO3UHMHHICTH Ta3iB y KpPOBIi, 3HUXKYETHCS MapIliailb-
Huit tuck CO2. 3menmyetses Ha 0,3 klla ma 1°C
3HWXKEeHHs1, 3HaueHHs pH 30inpmyerses Ha 0,015 Ha
1°C. 3asexHo BijJi METOAY BUMIPIOBAHHS B KOKHOMY
BiJJIIJICHHI HEOOX1THO 3a3HAYMTH, MIPHU SAKi¥ TemIepa-
Typl BUMIpIOIOTBCS Ta3|W KpoBi, 1100 MaTu MOpiBHIO-
BaHI 3HAYCHHS. SIKIIO ra3W KpOBi BUMIPIOIOTHCS TPHU
37°C (meton ambda-crary), HITBOBHH Aiama3oH A
CO2 mae cranosutu 5,8-7,0 xIla ans 37°C (ekBiBa-
neHTHo 4,8-6,0 klla mpu 33,5°C y mamieHTa).

[To6iuHi epekTH

[Tpu Temmeparypi Tina Hmwxkde 35°C gacrora cep-
I[EBUX CKOpOYeHb majnae mpubnusHo Ha 10 ymapis
3a XBWIMHY Ha KoxkeH |°C 3HMKEHHS TeMIlepaTypH.
Ockinbku 0a3zalibHa IMBHJKICTh METa00Ji3My 3HHIKY-
eTbcsl npubau3Ho Ha 8 % Ha 1°C, 3MeHuIeHU# cep-
LeBHI BUKHJ Bignowigae norpedi. bpagukapnis, Bu-
KJIMKaHa TIMOTepMi€lo, € (i3i0JIOTIYHOI0 pEeaKIiero i
He moTpedye MiKyBaHHS.

IcHye pu3uk rimokamieMii mig gac gasu iHAYKIil
rimorepmii, ajie rinepkanxieMisi MOXXe BUHUKHYTH i
gac (Ga3u po3irpiny.

Pusuk xpoBoTedl HiJBUINYETHCS HPH TimoTepmii
yepe3 HEraTUBHHWM BIIMB Ha IJIa3MaTHYHY Koary-
naniro. OyHKIS Ta KUTBKICTh TPOMOOIHTIB 9acTo
3HUKYETHCA. TOMYy HpH TATOJOTIYHOMY 3TOpTaHHI
MJ1a3MH BiI0yBA€THCS 3aMIMIEHHS CBIKOIO MIa3MOI0 1
BiTaminoM K B/B, piBeHb TPOMOOIUTIB TOBUHEH Oy TH
Buiie 80 I'/n. HeoOxigHo crocrepiratu 3a KIiHIYHH-
MU 03HaKaMH KpOBOTEYI.

lmortepwmis BIMBae Ha hapMaKOKiHETHKY Ta (papMako-
JTUHAMIKY MIPenapariB - 1Ie CTOCYEeThCS MOpGhiHy, (peHTaHi-
1y, Mifazonamy, herobapoiTaty, BeKypoHito Ta iH. [8, 20].

[Mopanpui aii

Pu3uK HEBPOJOriYHOrO ypa)keHHS 3aJUIIAETHCS
BHCOKHM, HE3BAXal0UH Ha JIIKyBaHHS TiOTEpMIi€0, i
cTaHoBUTh 35 % y niteit 3 momipHuMm ctynenem ['1E
ta 63 % y mite#t 3 Tsokkoro ['IE. Tomy HEoOXigHUM €

NiTepaTypa

aJIcKBATHUH MOJAJBIIUN JOTIISA.

1. PeabimiTamis

Bci nHoBonapomxkeni 3 I'lE moBuHHI oTpuMyBaTH
peabinitaniiine BTpy4aHHs. MeTra — paHHE IEpeBe-
JICHHs1 Ha peabimiTauniiiHe JikyBaHHsS Ha 6-10 ncHb.
barbky mMOBWHHI OTpUMaTH BiANOBiAHY iH(pOpPMaIi0
00 HMOAANbIIUX HAiH.

2. AMOynaTtopHe JTiKyBaHHS

CTpyKTypoBaHE TUCIIaHCEpHE aMmOylaTopHE CIIOCTe-
PEXKEHHsI MOBUHHO OyTH OpraHizoBaHe 3a JITbMH Y Billi 3,
6, 12 micsuiB. Y Bini 24 MicsIiB AiTH OTPUMYIOTh CTaH-
JlapTH30BaHe HeBpoJIoTiYHE oOcTexkeHHs 3a Bayley I11.

BucHoBKM

1. JlikyBadpHa TiMOTepMisi — CydyaCHHH CTaHIAPT 1I0-
IMOMOTH, SIKMH 3aCHOBaHHUM Ha JAaHWX JO0KA30BOI MEu-
[UHY, JJIsI HOBOHAPOKCHUX AITCH 3 TEPMIHOM recTa-
1ii >36 THxkHIB Ta nposiBamMu nomipHoi Ta Baxkoi I'IE.
YucenpHi paHIOMi30BaHI KOHTPOIHOBAHI JOCIIIKECHHS
MiATBEPKYIOTh, 10 JI[' mMOCTOBipHO 3HIKYE PH3HK
cMepTi ab0 TSHKKOI IHBaTITHOCTI Y AiTeH JaHOi KOTOPTH.

2. CyyacHi pexoMeHalii HaroJomyoTh Ha KpH-
THYHIA BaXJIMBOCTI YITKO BHU3HAYCHHUX MPOTOKO-
niB nposeneHHs JII, BkiIlO4ar4u moO4YaToK y mHepii
6 TOIWH XHUTTS Ta CyBOPHH KOHTPOJb TEMIIEpaTypH
33-34°C mpotsarom 72 roauH. besmednum € 3acto-
cyBanHs JII' y 3aknajgax HeoHaTallbHOI AONOMOTH 3
MOXIUBOCTSIMH MYJIbTUAUCIHUIIITIHAPHOTO JOTISY
Ta HasIBHOCTI BIAIMOBITHUX PECYPCiB AJIst IPOBEICHHS
KOMIJIEKCHOTO MOHITOPUHTY Ta JIIKyBaHHS.

3. HesBaxatouu Ha mporpec, npu JiKyBaHHI AiTeH
3 I'E KJITIHIMACTH YacTO CTHKAIOTHCS 3 CUTYyaIlisiMH,
AKi HE MaloTh OJHO3HAYHOI BIiAMOBIAI y CyYacHHX
KJIIHIYHUX HacTaHOBax ab0 MOCTATHHOTO PIiBHS J0-
Ka30BOCTI 3a pe3yJbTaTaMM PaHJOMI30BaHUX KOHTP-
0JIbOBAHUX JOCIIJKEHb. 3aJIHINAI0THCA BIAKPUTUMHU
nuTaHHs epekTuBHOCTI Ta Oe3meunocti JII' y mepen-
YacHO HapOJIKEHUX JiTeH Ta HOBOHAPOJIKECHHX 3 Jer-
kuM ctynenem ['IE ta cencucom, 3MiHM TepameBTHY-
HOT'0 BiKHA, IiJbOBOT TEMIIEPATypPH TOMIO.

4. Y crarti npencTaBlieHO JOKaJIbHHUI MPOTOKOJN
MpOBEJEHHs JIIKyBajdbHOI Timorepmii y BiAJiJEHHI
HEOHATaJIbHOI IHTEHCUBHOI Teparnii yHIBepCHTETChKOT
kiniHiku npu YHiBepcurerti Kapna 'ycrasa Kapyca (M.
Hpesnen, Himeuunna). Jlani pexkomeHnamii SBIAIOTH
coboro KoMmpowmic, AKHW 3abesmeuye YHi(piKoBaHY
MpOIEAYPY, PETYIIPHO MEPEBIPSAOTHCS Ta, 3a HEOO-
X1ZHOCT1, KOPUTYIOTHCS Yepe3 MEBHI MPOMIXKKHU Yacy.
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THERAPEUTIC HYPOTHERMIA OF NEWBORNS: RECOMMENDATIONS
OF UNIVERSITATSKLINIKUM CARL-GUSTAV-CARUS (DRESDEN, GERMANY)

M. Riidiger', A. Babintseva®, Yu. Hodovanets’

Saxony Center for Feto-neonatal Health, Medical Faculty, Carl-Gustav-Carus of Technical University Dresden'
(Dresden, Germany)
Bukovinian State Medical University Ministry of Health of Ukraine’
(Chernivtsi, Ukraine)

Summary

Therapeutic hypothermia (TH) is a modern standard of care for newborns with gestational age >36 weeks who have
moderate to severe hypoxic-ischemic encephalopathy. The introduction of TH is based on evidence-based medicine, and
multiple randomized controlled trials confirm its efficiency in significantly reducing the risk of death or severe infant
disability. Recent practice emphasizes the vital importance of clearly defined protocols for TH and its use in neonatal care
settings with facilities for multidisciplinary care and adequate resources for comprehensive monitoring and treatment.

The article reports on the local protocol of TH in the neonatal intensive care unit of the University Hospital at Carl-
Gustav-Carus at the Technical University Dresden (Dresden, Germany). TH is administered to newborns with moderate or
severe hypoxic-ischemic encephalopathy who were born at a gestational age of > 36+0 weeks, are less than 6 hours old and
have no signs of massive intracranial hemorrhage. Exclusion criteria are threat to life, congenital malformations, severe
intracranial hemorrhage and poor prognosis. Whole-body cooling to an internal body temperature of 33.5°C is preferred.
The cooling period is 72 hours, with warming at a rate of 0.2°C per hour, followed by normothermia over the next 48 hours.

Comprehensive assessment of the infant's status includes the Thompson score, amplitude and standard
electroencephalography, magnetic resonance imaging, control of blood coagulation, acid-base status and blood gases, etc.
Follow-up therapy is aimed at providing adequate ventilatory support to prevent hypocapnia, sufficient fluid supply, effective
analgesia and anticonvulsant therapy, etc. Emphasis is placed on the need for further cathemnestic monitoring of infants who
underwent TH.

Key words: Asphyxia at Birth; Hypoxic-ischemic Encephalopathy; Therapeutic Hypothermia.
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Pe3iome

Hopywenns okucnenns scupnux kucrom (FAODs, fatty acid oxidation disorders) — epyna cnadkosux 3axeopioeats 00-
miny peuosurn (CXOP), 06yMo61eHUX NOPYUWEHHAMU MIMOXOHOPIAIbHO20 B-0KucHenHs acupHux kuciom (KK) enacniook
Oeghexmis 2enis, sKi KOOYIOMb hepmenmu, mpancnopmepu, MeMOPAHHI KAHAIU MA Peyenmopu, o onocepeoKkogyioms yetl
npoyec. 3azanvuoio pucor danoi epynu CXOP € enepeodediyum, nog'ssanuil i3 npueHiYeHHAM eHepeemuinoz0 0OMIHY
Y MIMOXOHOPIAX uepe3 3HUNCEHHs NPOOYKYIl KeMOHO8UX Mil ma cyocmpamy Yukiy mpukapOoOHO8UX KUCIOM — ayemui-
rkoensumy A. Ockinvku enepeodediyum € 3aeaivHum namozenemudnum gaxkmopom eciei epynu FAODs, manighecmayis
YUX CNAOKOBUX 3AX60PI06AHb € NOOIOHOIO, [ Tuule OJisL OKPeMUX HO30102i NPUMAMAHHI Ne6Hi 8IOMIHHOCMI Y KIIHIUHIl
Kapmuni, 8i0nosiono, yi poznadu nompebyroms nodibrnozo nikysaunns. Illouamkosi nposeu FAODs 6 neoHamanbhomy ma
PAHHbOMY OUMAYOMY iyl Hauuacmiuie 8KIIOUAOMb KAPOioMIOnamilo, OUCPHYHKYII0 NeuiHKy ma 2iNOKemoOmuyHy 2ino2ii-
xemir. [ns HosoHapoOddcenux i3 FAODSs 20106H00 Hebe3neKo € WeUOKONpocpecyoyi Kpuzoei Cmanu memaoboiiynoi de-
KoMNneHcayii i3 msad’CKuMu, 4acmo (amaibHuMu Haciiokamu. Y nionimkogomy iyi, KPiM HA6eOeHUX 8ANCKUX CUMNIOMIE,
MOACYMb MAKONHC BUHUKAMU eni300U padOoMioNi3y.

OcKinbKyu mpueaii iHmepeaiu Midc nPULOMAMU inci € OOHUM 3 OCHOBHUX (PaKMOPIs, W0 NPOBOKYIOMb enizoou mema-
boniunoi dexomnencayii y nayienmie iz FAODs, kawouosum incmpymeHmom ix npo@iiakmuku € YHUKHeHHS mpueaiozo
20100y8anns. Y unaokax po3eumky MemadoniuHux KpUu3oeux cmamie 3acmocogyioms CUMRMOMAMuUYHe 1IKY8aHHs 13
66edenHAM KapHimuny 3a noxasauuamu. Ocobausa poiv KapHimuHy nonsdedac y uo2o 3aiyuenHi 00 mpancnopmyeants
0ogeonanyr2osux KK uepes membpany mimoxonopiil. Jlixysaunus FAODs, cnpuuunenux degiyumom pepmenmis, cyo-
cmpamamu akux € 0ogeonanyrozosi KK, nepedbauae 3acmocy8ants 0iemu 3 00MeNceHum MIiCmom AHcupie ma 000a8aH-
HAM 8 payion cepeOHbOIAHYI0208UX mMpu2iiyepudie ma 0okosazekcacnogoi kuciomu. Yenix y nikysanni CXOP sax maxux,
i FAODs 30kpema, OesnocepedHbo nos'sazanuil i3 paHHiM UABLEHHAM X80POOU | NOYAMKOM NIKYBAHHA, OCKINbKU PYUHIE-
HUUL 6NAUE MOKCUYHUX Memaboimie Ha 6HYMPIWHI OP2anu [ 20108HUN MO30K 30I1bULYEMbCsL 6ION0BIOHO 00 MPUBATLOCTI
ekcno3uyii' i npu38o0UmMs 00 iX He360POMHUX YUIKOOJICEHb, 3AMPUMKI QI3UUHO20 MaA PO3YMOBO20 PO3GUMKY.

Hiceum incmpymenmom pannvoeo susigienns nogonapooicenux iz CXOP € npoepamu po3wupenoco HeonamaibHo2o
CKPUHIHZY, 6NPOBAOINCEHH AKUX, 3a oyinkoto BOO3, cmano HatlOinbuum 00CASHEHHAM CUCTEM OXOPOHU 300P08 sl PO3-
BUHYMUX KpaAil C8IMY NO 3HUJCEHHIO pieHie oumsayoi cmepmuocmi ma inganionocmi 3a nepuii 10 pokie 21-20 cmopiuus.
Y 2019 poyi npoepama poswupernozo ckputiney Hosonapoodxcenux Ha CXOP cmapmysana 6 Yrpaini 3a iniyiamueu J[Y
«IIAT im. akao. O. M. Jlyx ’anosoi HAMH Ykpainu», BI'O “Acoyiayis neonamonozie Ykpainu” ma TOB “K/[I] “Dapm-
oiomecm” (Baby Screen, https://baby-screen.com.ua).

Oo0ni€ro 3 20108HUX NPUYUH, AKA 0OMEAICYE MaAco8e 3acmocy8antsa yiei diaenocmuunoi npoyedypu, € HedoCmamus
inghopmosanicms i Hacmopodicericmo nikapie cmocoeno CXOP, npuuun yux msajicKux 3axe0pioears, daleopummis oia-
2HOCMUYHO20 NOWYKY, Ni0X00i8 00 NIKY8AHHs ma cynposody nayicumis. Icnye eocmpa nompeba y cmuciitl MeOuuHiu
ingopmayii, wo exnIOUaAE: KOPOMKULL ONUC OKPEMO20 2eHEeMUUH020 0epeKmy, Xapakxmepucmuky 6ioXiMivHux nopyueHs
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ma nepenik MapKepHux peyoguH, wo HAKONUUYIOMbCA Yy Kposi ma ceyi nogonapoodicenozo i3 CXOP; npoyedypu nep-
BUHHUX MA YMOYHIOIOUUX T1AOOPAMOPHUX 00CHIONCeHb, KIIHIUHI NPOASU X60pOoOU; cmpamezilo NiKY8AHHA Ma NPOCHO3.
3a piwennam komanou sukonasyie npoepamu Baby Screen, ys ingpopmayis nooaemocs y opmi cmuciux npomoxois.
B oawniti nyonixayii nasooumo eicim Kniniunux IIpomoxonie, siki niocomosneni Komanoow gaxisyie 3 memaboniunoi
nediampii, MeOUUHOT ceHemuKku ma 1a60paAMoOPHOT AHATIMUKU, SAKT NPOUULIU HABYUAHHS 8 NPOBIOHUX MEOUKO-2eHeMUYHUX
yenmpax xkpain €C ma pe2yiapno npulimMaoms y4acmes y mpenineax ma HAyKo60-NpaKmudHux ceminapax no yii me-
mamuyi. [Joceperamu ingpopmayii, wo Hasedena 6 Illpomokonax, € midcHapooHi ma Hayionarvui Hacmanosu 3 po3uiu-
PEH020 HEOHAMANbHO20 CKPUHIHZY, Caumu Npo8iOHUX opeanizayii, AKi cneyianizyromsca Ha 0iaeHoCmuyi ma HiKy8aHHi

CXOP, 3acanvrogioomi moHoepaghii ma nepioOuuni 6uOaHHs.

Knrwuoei cnosa: nosonapodsicenuii; cnadxosi nopyuienn oominy pedosun

BcTyn

[Moumnaroun 3 2019 poky, Ha CTOpiHKAX XYpHAIY
“Heonatounoris, Xipyprig Ta mepuHaTadIbHa MEIUIIH-
Ha” PeryiaspHO 3 SABIAMHCS MyONiKamii, TpUCBIYCHI
MUTAHHSIM PO3LUIMPEHOTO CKPHUHIHI'Y HOBOHApOIKe-
HUX Ha CIaJKoBi XBopoOu oOMiny peuoBuH (CXOP).
@dakTHYHO Yy KOXHOMY JApPYyroMy HOMEpi XypHaiy,
BUJIAHOMY IIPOTSITOM OCTaHHIX TPHOX POKiB, OyI0
omy0OIiKOBaHO MaTepialn, SKi CTOCYBAJIHCSA OKPEMHUX
acnextiB CXOP. 3pocTaHHs KiJIBKOCTI TaKHX TeMa-
THYHUX NyOJdikanii Oyno moB’s3aHe i3 cTapToM Ha-
[[IOHAJIBHOTO MPOEKTY 3 BIPOBAJKEHHS PO3MIUPEHOTO
HEOHATaJBHOIO CKPHUHIHTY 3a iniuiatusu Y “IITAT
iM. akag. O. M. Jlyk’snoBoi HAMH VYkpaiau”, BI'O
“Acomiamis HeonaTtosoriB Ykpaimu” ta TOB “KILL
“@apmbiorect” (Baby Screen, https://baby-screen.
com.ua). Ciig 3a3HAYMTH, 10 OJHIEH 3 TOJOBHHUX
NpUYMH, siIKa O0OMEXy€e MacoBe 3acTOCyBaHHsS Iiel
JIarHOCTUYHOI MpOIEeAYypH, € HeaoCcTaTHs iHpopMoO-
BaHICTH 1 HACTOPOXKEHICTh JiKkapiB ctocoBHO CXOP.
[inkoM mpupoAHBO, MO came xypHal “Heonaromo-
rist, Xipypris Ta mepuHaTaIbHa MEAUIIMHA  CTaB JXKe-
peJIoM IOUIMPEHHS HAyKOBO-METOAMYHHUX MaTepialiB
npo CXOP Ta po3mupeHuil HeOHATAIbHUNH CKPUHIHT
3 OISy Ha BEJIMKY ayAMTOPII0 YMTadiB XKypHAIY ce-
pel HEOHATOJOTiB, MeAiaTpiB, QaxiBIiB 3 MEIUIHOT
TEHETHUKH Ta JiKapiB CyMIXHHUX CTENiadbHOCTEH.

3a yac, 10 MHHYB 3 MOMEHTY 3allyCKy MpOEK-
Ty Baby Screen y 2019 p., Oysio BUKOHAHO 3HA4YHY
pobory mo omnTuMmizanii JyabopaTOpHUX TIPOLECIB,
YIOCKOHAJIEHHIO MNpPOLEAYp CTaTHCTHYHOI 00po0b-
KM JaHUX Ta PO3PaXyHKy I'DaHMYHHUX 3HAYCHb BMic-
Ty MapKepHHX PEYOBHH y CyXHX 3pa3kax KpoOBi, IO
BinmOWpamThCs 3 T ATH HOBOHApo/KeHux. Jlpaiie-
POM LMX 3MiH 3’SIBHJIOCS CYTTE€BE 3POCTAHHS MOTOKY
nabopaToOpHUX AOCHIJUKEHBb 1, BiAMOBIAHO, 00’eMy
NEePBUHHUX JaHUX, II0 CBIAYUTH HPO CHPHHHATTA
Ta 3aIiKaBICHICTH JIKapiB Ta O0AaThKIB y pe3yibTaTax
pO3MHUpPEHOTO HeoHaTalbHOTO cKpuHiHTy Ha CXOP.
3pocTaHHA iHTEepecy JiKapiB Ta POAUH 0 CYy4YaCHUX
METO/IIB PAaHHBOTO BUSIBICHHS '€HETHUYHUX PO3JIaaiB
00MiHy pe4oBHH OyJl0 O4YiKyBaHHUM, OCKiJbKH Oara-
TOPIYHUN AOCBIJ BUKOHAHHS MPOTPaM PO3LIMPEHOTO
HEOHATAJBHOI'0 CKPUHIHTY y MIPOBiTHUX KpaiHax CBi-
Ty CBiUUTBH, MO I OOCTEKEHHS € €TUHHUM Ji€BUM
IHCTpyMEeHTOM JocumntomMuoro BusBieHHs CXOP. 3a
oninkor BOO3, HaliOiapmKUM JOCATHEHHSIM CHCTEM
OXOPOHH 3/10pOB’sl PO3BUHYTHUX KpaiH CBITYy MO 3HH-
JKCHHIO PIBHIB TUTAY0I CMEPTHOCTI Ta iHBaIiZHOCTI
3a mepmri 10 pokiB 21-ro cTopivyds cTaio BIpOBa-
JUKEHHS TaHJAEMHOI Mac-CIIeKTPOMETpil 1 mepexia 1o
PO3LIUPEHOTO HEOHATAIBHOTO CKPUHIHTY.

[TapanenbHO 13 MOKpPAIIEHHSIM I1HCTPYMEHTAlb-
HOTO Ta NMpoTrpaMHOro 3abe3nedyeHHs adopaTopHOT
JaHKU TpoekTy Baby Screen #mno ymockoHalleHHS

po6OTH MYTBTHAMCIUIIIIHAPHOI KOMAaHAM JiKapiB Ta
¢axiBuiB 3 KJIiHIYHOI NabopaTopHOI aHaliTHKH. 3a
4ac BUKOHAHHS MPOEKTY IMEpeNiK CHaJKoBUX MeTabo-
JIYHUX TOPYIIeHb, 010XIMIYHI MapKepH SIKUX BHSBIIS-
IOTBCS METOJIOM TaHJIEMHOI Mac-CHeKTpoMeTpii, Oyio
posmupeno 3 31-1 mo 44-x Ho30MOTIi. Taka KiIbKiCTh
CXOP minkoM BiIMOBigae mporpamMaM HEOHATAJIBHOTO
CKpHUHIHTY nepenoBux Kpain €Bpomneiicbkoro Coto3y i
MEPEBUIILYE CEPEAHBOEBPOTICHCHKUI PIBEHb.

[Iporsirom OCTaHHIX JIBOX POKIB B paMKax MHpo-
€KTY OINpalbOBYETHCS BUKOPUCTAHHS 1HHOBAIIHHUX
CHCTEM BOJIOMETPUYHOTO abcopOiuiifHOTO BimbOOpy
Mikpornpo0 kpoBi — mpuctpoiB Mitra® (Neoteryx,
CIA). Ha BigMiny BiJ cMyXOK (iIbTpyBalbHOTO
nanepy, Skl KOHBEHIIIHHO BHMKOPUCTOBYIOTHCS IS
BiZ0OpPY KpOBi B mporpamax HEOHATalbHOI'O CKpH-
HiHTYy moHan 50 pokiB, 3aCTOCyBaHHS MiKpomnpobo-
BinOipamka Mitra® mo03BOJISIE CYTTEBO MiABHIIUTH
AKICTh Ta HAJIMHICTh pe3ynbTaTiB J1a00OpaTOPHUX BHU-
MiptoBaHb. [{e 00yMOBIIEHO CIIPOLICHHSM MPOLEAYPH
Biz00Opy 3pa3kiB KpOBI 1, BiJIOBIAHO, 3MEHUICHHSM
KITBKOCTI TOMMJIOK NpH i BUKOHAaHHI, a TakoX Hi-
BEJIIOBAaHHAM HEOJAHOPIAHOCTI PO3MOIINY MapKepHUX
PEUYOBHH Y CYXUX IUIIMaX KPOBi Ha QiBTPYBATEHOMY
marmepi BHACHiOK BapiaOenbHOCTI TeMaTOKPHUTY Ta
B’si3k0cTi KpoBi. Ciix 3a3HAYUTH, 110 BIPOBAIKYIO-
4Y PO3MIMPEHUI HEOHATaJIbHHUI CKPUHIHT B MOBCSK-
JIEHHY MeIMYHY NPaKTHKy B YKpaiHi, BAKOHABI Mpo-
ety Baby Screen HamararoThcst mogonaTu 25-pidHe
BiZICTAaBaHHS HAIIO] KPaiHNW B IIbOMY BaXKJIHUBOMY IH-
TaHHI, TOAI K BUKOPUCTAHHA NpUCTPOiB Mitra® mis
Bi1100py 3pa3KiB KPOBi 3 I1’SITH HOBOHAPOKEHUX JUIS
CKPUHIHTOBOTO JOCII)KCHHS € IHHOBAI[IHUM.

BiaminnoI0 prcoro npoekty Baby Screen € xom-
JEKCHUI XapakTep 1abopaTopHOTO Ta KIIHIYHOTO
eTaniB CyNnpoBOAY HOBOHApOJKEHHX 3 MiJ03POI0
CXOP, sxuif 6a3yeTbcs Ha 4iTKOMY po3moxini cdep
BIiJMOBIaIbHOCTI BUKOHABI[IB, BUKOPUCTAHHI MCIH Y-
HOT 1H(popMaliiHOT cUCTeMH 1 MOCTIHHIN KOMYHiKa-
i1 YWICHIB MYJIbTUIUCIUIIIIHAPHOT KOMAaHIH JIiKapiB
Ta ¢axiBIiB 3 KJIiHIYHOT 1abopaTopHOi aHATITUKHU. B
pamkax mpoekty TOB “KII “d@apmbioTect” BHUKO-
HY€ BECh CIEKTpP Ta00paTOPHUX TOCIHiIKEHDb Ha Imep-
nromMy (MacoBOMY) eTari HEOHaTaJIbHOI'O CKPUHIHTY,
a TaKOXX Ha eTali yTOYHIOKYUX JOCIIIKCHb 3 BHKO-
PUCTAHHSIM CYYaCHHUX BUCOKONPOAYKTHBHHUX METOIB
TaHJAEMHOI Mac-CIeKTpoMeTpii, ra3oBoi Ta piIUHHOL
xpomaTtorpadii, a TakoX IMyHOXIMI4YHHX Ta MoOJe-
KyJlIsipHO-TeHeTHYHHX MeToniB. [iarHocTuky CXOP,
MEJMYHUN CYNpoOBIiJ Ta JIIKyBaHHS XBOpPUX 3ale3me-
gye Y “IITAT im. akax. O. M. Jlyx’suoBoi HAMH
VYkpainu”, miAITOTOBKOK METOJAMYHUX MaTepiaiiB Ta
PO3MOBCIOJKEHHSAM HayKoBoi iH(opmarmii cTOCOBHO
PO3LMIMPEHOTO HEOHATAIBHOTO CKPUHIHTY OMIKYETHCS
BTI'O “Acomiarnist HeoHaTONOTIB YKpainu”.
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OnHHUM i3 HaNpSMKiB Ii€i poOOTH € MiATOTOBKA,
3aTBEpUKEHHS Ta myOmikamis ctucnux [IpoTokoiis,
IO MICTATh KOPOTKHH ONHC OKPEMOTO T'€HETHYHOTO
nepekTy 0OMiHY PCYOBHH, XapaKTCPUCTHUKY OioXi-
MIYHHMX MOPYIIEHb Ta MEpesik MapKEepPHUX PEYOBHUH,
110 HAKONUYYIOTHCS y KPOBI Ta ce4i HOBOHAPOKEHO-
ro i3 CXOP; nponenypu nepBUHHUX Ta yTOYHIOIOUNX
nabopaTOpHUX MTOCHIIKEHb;, KIIHIYHI TPOSBH XBO-
pobwu; cTpaTerifo JiKyBaHHS Ta mporHo3. IIpoTtokonun
PO3POOIAIOTHCS KOMaHI00 (PaxiBI(iB 3 METa0OMIUHOT
neniaTpii, MEIMYHOT FTEHETUKHU Ta J1abopaTOpHOI aHa-
JNITHKHU, SKI NPOWHLUIM HaBYaHHS B INPOBIAHUX Me-
JIMKO-TeHETUYHUX IeHTpax kpain €C Ta peryuspHo
NpUHAMAIOTh y4acTh y TPEHIHrax Ta HAyKOBO-TpakK-
THYHUX CeMiHapaX mo miff Temarumi. Jepemamu
iHpopmanii, mo HaBeneHa B IIpoTokonax, € MixkHa-
pOIHI Ta HaLiOHaJbHI HACTAHOBH 3 PO3UIMPEHOTO
HEOHATaJbHOIO0 CKPHMHIHTY, CaiTH MNPOBIAHUX Op-
radizamiif, skl cIeniaji3yloThCs Ha JiaTHOCTHII Ta
nikyBaHHi CXOP, 3arampHOBimOMi MOHOTpadii Ta
nepionnuni BunanHga. PinanpHi Bepcii [IpoTokomis
3aTBep kel Buenoto pagoro Y “ITTAT im. akan. O.
M. Jlyx’ssnoBoi HAMH VYkpaiuu”, [IpaBninusm BI'O
“Acomianis HeoHaTosoriB Ykpainu” Tta [lpesumaiero
HAMH VYkpainu B IKOCTi KepiBHUX JOKYMEHTIB IIpH
BUKOHAHHI PO3IIMPEHOTO CKPUHIHTY HOBOHApPOIXKE-
HHX Ha CIMaJKOBi XBOpoOM 0OMiHY pEedOBHH.

[Mepmy rpyny IlporokoniB (Po3ain I), sika BKIIO-
yaja 9 reHeTHYHUX NOPYLICHb MPOMIKHOTO OOMIiHY
aMIHOKHUCIIOT (aMiHOAmMaOMmaTii), OyJo HaJAPyKOBaHO
y mepumoMy HoMepi xypHany “Heonaromoris, Xipyp-
ris Ta mepuHatanbHa MenunuHa” 2021 poxy. IIpomo-
BXKylo4n myoOmikamnito [IpoTokosiB, IpomOHYyEMO 0
yBaru untauiB Po3nin II, 10 sikoro BkJIOUYEHI 8 TeHe-
THYHHX MOPYIIEHb OKUCHEHHS XUPHUX KHCIOT.

3aranpHot0 pucoto 1iel rpynu CXOP € po3Burtok
nedinuty eHeprii, BHACHiJOK TEHETHUIHUX AC(PEKTIiB
TPYyIHU MITOXOHIpialbHUX (EPMEHTIB Ta TPAHCIOPT-
HHX TPOTEiHiB. BaxkKicTh MposBiB eHeproaedimuty
MpU HUX 3aXBOPIOBAHHIX MOB’sA3aHa 13 OJIOKYBaHHSIM
olpa3y JACKIJIBKOX JIaHOK E€HEePreTHYHOTro OOMIiHY Y
MITOXOHJPisIX: NPSAIMOTO 3HHMKEHHS BMICTY BiJIHOB-
HUX €KBIBAJCHTIB JUIsI OKMCHOTO (hocdopuiItoBaHHs,
NPUTHIYCHHS TPOAYKIIil ameTmin-KoeH3uMmy A (cyo-
CTpaT MUKy TPUKapOOHOBUX KHCIOT) Ta 3HUKCHHSI
PIBHSI KETOHOBHUX TiJ (aJIbTepHATUBHE KEPEIIO CHEP-
rii 1J1st TKAHUH MO3KY, Cepls, M’ s3iB, HUPOK Ta 1HIINX
OpraHiB B yMmMOBaxX MeTa0OJiYHOrO HAaBaHTAXECHHS).
3arpo3NHBi IS KUTTS €301 MeTa00IiYHOT TeKOM-
neHcanii, 3a3BM4ai, BUHUKAIOTh Yy HOBOHAPOKECHUX
13 HOPYIICHHSIMH OKMCHEHHS XUPHUX KUCIOT HA T
3HUJKCHHSI PIBHS TJIFOKO3HM, BHACHIZOK HE3JIaTHOCTI
YHIKO/DKEHUX (DEpMEHTIB 3a/J0BOJBHUTH MOTPEOU B
eHeprii 3a paXyHOK YTBOPEHHS KETOHOBHUX TiJI.

Y po3BUHEHHX KpaiHax OUIBIIICTh MOPYIICHb
okucHeHHs kupHux kucior (FAODs, fatty acid
oxidation disorders) BHSBISIOTBHCS 3a JOTOMOTOIO
TaHJEMHOT Mac-CHEeKTPOMETpii MpHU MPOBEJACHHI Ma-
COBOTO CKPHHIHT'Y HOBOHAPOJ/KEHHUX. Y TOUHIOIOUNMH
TeCTaMM JUJIsl MiATBEP/KEHHS J1arHO3y Y HEMOBIIST
3 TO3UTHBHUM pE3yJIbTaTOM CKPUHIHTY € TNpoQisb
ANMIKAapHITHHIB B TIa3Mi, piBHI 3araJbHOTO Ta Billb-
HOTO KapHITHHY, BU3HAUYEHHS OPraHIYHUX KHCIOT B
cevi. MoJieKyJIsipHO-TeHETHYHA Ai1arHOCTHKA € 0CTa-
TOYHMM TECTOM JUIsl MiJTBEPIIKEHHS BiJIMOBIAHOTO
FAOD Ta 3a ymoBu npoBejeHHs audepeHuiiinoi aia-
THOCTHKH 3 IHIIUMH META0OJIYHUMH MOPYUICHHSIMH.

Baxxkicte HacnmigkiB FAODs 3amexuTh Bix dacy
BCTAHOBJICHHS JiarHO3y 1 MOYAaTKy JiKyBaHHS: YUM
MOJIOAIINN BIK JUTHHM Ha MOMEHT BCTAaHOBJICHHS
JiarHO3y, THM Kpauluii nporuos. Bizomo, mo noHan
60% neradpHUX BUMAJKIB BIAMIYa€ThCS MPHU HEBYAC-
Hill kImiHIYHIA #iarHocTHIli 3HayHOi rpymu FAODs
y Bimi 70 6 POKiB, BKIIOYAIYH NE(IIUT TiAPOKCH-
anmn-KoA-gerinporeHasu >KHPHUX KHCIOT 3 IyKe
noBruM ByrieneBuM saHiorom (VLCAD), nedinut
rinpokcu-anui-KoA-aeriiporeHasu XUPHUX KUCIOT
3 goBruMm Bymienesum nanuporom (LCHADD), nedi-
Ut nanbmitointpancdepasu tuny 2 (CPT2D) i nedi-
UT KapHiTHH-anuinkapHiTHHTpaHcaokaszu (CACTD).
Y 52% sBunankis npu VLCADD 3apeectpoBanmii
CHHJIPOM PanTOBOI CMEPTi HEMOBJISAT.

[IporpaMu CKpPUHIHTY HOBOHApOJIKEHMX, 3aBJIs-
KM PaHHbOMY BHSBIEHHIO Ta NPU3HAYEHHIO Tepamii
FAODs, 103BOJSIOTH MOKPAIIUTH IMPOTHO3 TMalli€H-
TiB, BKIIIOYAIOUH SKICTb IX )KUTTS Ta BYOKMBaHHA. [la-
nieHTH i3 FAODs cTuKaoThca 3 pU3HKOM IMOBTOPHUX
CHUMIITOMIB 1 MeTabOIIYHOT AeKOMITCHC AT MPOTATOM
YChOTO KHUTTS, 0COOJIUBO MiJ 4Yac rojogyBaHHsS abo
HiJBUIIEHOr0 MeTabosiyHOro crtpecy (Hampukian,
TPUBAJIOr0 ONEPATHBHOTO BTpy4aHHS). ToMy BOHM
noTpeOyITh JOBIYHOTO MOHITOPHHTY iX CTaHy Ta
npuiioMy crnenudivHUX mpemnapariB. PexomeHmoBa-
Ha JiieTa 4acTo OOMEKeHa MPUPOJHUMH KUPAMHU Ta
ByIjieBosamMu abo OiikaMu, JOTOBHEHUMH ISl Oilib-
mocti FAOD. Hanpuxinan, manienram i3 posnana-
MU OKHCHEHHS JIOBTOJIAHIIOTOBUX >KMPHHUX KHCIOT
(LCFAOD) B pamioH nomalTh Macjia CepeaHbONaH-
mrorosux tpuriainepunis (MCT) abo TpurentaHoiH,
mo0 3abe3meunTH CcyOcTpaT sl O€Ta-OKHCHCHHS
KUPHUX KucaoT. Ilpemaparu KapHITHHY NpU3Hayda-
I0THCSl JIUIIE€ NPH BHSIBICHHI NEPBUHHOro abo BTO-
pUHHOTO einNUTy KapHITHHY.

[Ipn moTpumaHHI peKOMEHIAIIW OO Ai€TOTE-
pamii Ta mpuiioMy BiAMOBIAHUX JiKapChKUX 3ac00iB
MOKHA JOCSATTH IOJIMIIEHHs BiJjaJeHuX HacaigKiB
II0ZI0 PYXOBOTO 1 COLIaJBbHOIO PO3BUTKY Ta BHUIIOIO
cepennboro xoedinienty inrenexry (1Q).

AbpeBiaTypa Ha3Ba Po3wwndposka abpesiatypu

FAODs [MopylueHHS 0OMiHY XXUPHUX KMCNOT Fatty acid oxidation disorders

CACTD [ediunt KapHiTUH-auUNKapHiTUH TpaHCoKasn Carnitine-Acylcarnitine Translocase Deficiency

CPT I HepocTtaTHicTb KapHiTUH-NnanemiToinTpaHcdepa- | Palmitoyl Transferase Type | Deficiency
3u Tuny |

CPT Il HepocTtaTHicTb KapHiTUH-NanemiToinTpaHcdepa- | Palmitoyl Transferase Type Il Deficiency
3n Tuny |l

LCHADD OediunT rigpokcu-aunn-KoA-gerigporeHasm xup- Lon_g_-chain hydroxyl-acyl-CoA dehydrogenase
HUX KMCMOT 3 AOBrMM BYrneueBuM naHLoromM deficiency

CuUD [OedeKkT 3axonneHHs KapHiTUHy Carnitine Uptake Defect
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Oediunt aunn-KoA gerigporeHasm XUpHUX Knuc-

Very long-chain acyl-CoA dehydrogenase

VLCADD NoT 3 AyXe AOBIMM BYrfeueBuMM NaHLiorom deficiency
Hediunt aumn-KoA gerigporeHasm xMpHux Medium-chain acyl-CoA dehydrogenase

MCADD KUCINOT 3 CEpeAHbOI0 JOBXMHOW BYreLeBoro deficiency
nadutora

MADD MHoxunHHa HegocTaTHicTb auun-KoA gerigporeHas | Multiple Acyl-CoA Dehydrogenase Deficiency

ETF EnekTpoHHO-TpaHCNOPTHMUIA hriaBoNpoTeiH Electron Transfer Flavoprotein

ETF-QO EnekTpoHHO-TpaHcnopTHMIA chriaBonpoTeiH-ybixi- Elgctron transfer flavoprotein-ubiquinone
HOH oKcuaopeaykTasa oxidoreductase

MTP MiToxoHapianbHUI TpUyHKLiOHaNbHUI Binok Mitochondrial trifunctional protein deficiency

SCAD Auunn-KoA gerigporeHasa XUpHUX KUCMOT 3 KO- Short-chain acyl-coa dehydrogenase
pPOTKUM BYrfneLeBuM NaHLrom

MCAD Auunn-KoA perigporeHasa KMPHUX KNCTOT 3 BYT- Medium-chain acyl-coa dehydrogenase
neueBUM NaHLUroM cepeaHboi JOBXUHN

LCHAD Auun-KoA perigporeHasa XMpHUX KUCNOT 3 [0- Long-chain hydroxyl-acyl-CoA dehydrogenase
BrMM BYrneLeB1MM NaHLorom

VLCAD Auun-KoA perigporeHasa XMpPHUX KUCNOT 3 AyxXe Ver_y _Iong— chain acyl — CoA dehydrogenase
AOBIMM BYrfieL€BUM NaHLrom deficiency

OCTN2 Ko-TpaHcnopTep opraHiyHMX KaTioOHiB Ta KapHiTu- |organic cation / carnitine transporter 2
Hy TNy 2

FAT/CD36 MemGpaHHU peLenTop TpaHCNoKasun XUpHUX Fatty acid translocase FAT/CD36 membrane
Kmcnor receptor

FABPpm MeMQpaHHo-acouiﬁosaHmﬁ 6inok, Wo 3B'A3ye Membrane associated fatty acid binding protein
XUPHI KMCnoTn

FATP1-6 CiMencTBO TpaHCNOPTHUX 6ipKiB XKUPHUX KNCNOT Family of fatty acids transport proteins
(cknagaeTbcs 3 WECTU YNEeHiB) (consists of six members)

CACT KapHiTUH-aunnKapHITUH TpaHcnokasa Carnitine-Acylcarnitine Translocase

Cco BinbHWUM KapHITWH Free carnitine

Total carnitine 3aranbHU KapHITUH Total carnitine

C2 AueTunkapHiTuH Acetylcarnitine

C3 [MponioHinkapHiTUH Propionylcarnitine

C4 ByTnpunkapHiTuH Butyrylcarnitine

c4/C3 CniBginHomeHHﬂ OyTupunkapHiTUH/NponioHin- Butyrylcarnitine/Propionylcarnitine
KapHIiTUH

C4/C2 CI'IiB.Bi,ElHOLIJeHHﬂ OyTupunkapHiTuH/aueTun Butyrylcarnitine/Acetylcarnitine
KapHITUH

C5 Butyrylcarnitine/Acetylcarnitine Butyrylcarnitine/Acetylcarnitine

c5/C3 CniBl_ai,m_iomer_m isoBanepinkapHiTuH/ Isovalerylcarnitine/Propionylcarnitine
NponioHINKapHiTUH

C5/C2 CI‘IiB.Bi,ElHOLIJeHHH isoBanepinkapHiTMH/aueTun Isovalerylcarnitine/Acetylcarnitine
KapHiTUH

C5DC nyTapunkapHiTuH Glutarylcarnitine

C6 [ekcaHONMKapHITUH Hexanoylcarnitine (Caproylcarnitine)

C8 OKTaHOINKapHITUH Octanoylcarnitine (Caprylylcarnitine)

C8:1 OKTEeHOINKapHiTUH Octenoylcarnitine

c8/C2 C'I'IiBBiLlHOIJJeHHFl okTaHoinkapHiTuH/auetunkap- |Octanoylcarnitine/Acetylcarnitine
HITUH

c8/C5 CI'IiB.Bi,ElHOLIJeHHﬂ okTaHoinkapHiTuH/izoanepin- | Octanoylcarnitine/lsovalerylcarnitine
KapHITUH

c8/C10 CniBl_ai,quu.leHHﬂ OKTaHOINKapHiTUH/gekaHoin- Octanoylcarnitine/Decanoylcarnitine
KapHIiTUH

C10 [ekaHoinkapHiTUH Decanoylcarnitine

C10:1 [eueHoinkapHiTUH Decenoylcarnitine

C12-OH 3-ri,u_pOKCM.qoneKaHo'|'n 3-Hydroxydodecanoylcarnitine
KapHiTUH

C14 TeTpageKkaHOINKapHITUH (MipUCTOTNKAPHITUH) Tetradecanoylcarnitine (Myristoylcarnitine)

C14:1 TeTpageueHoINKapHiTUH (MipucTtoneinkapHiTuH) | Tetradecenoylcarnitine (Myristoleylcarnitine)

C14:2 TeTpagekagi€HOTNKapHITUH Tetradecadienoylcarnitine

C14:2 / C14 CI'IiBBiLlHOIJJe_I_iHFl TeTpaueKa,qieHoTnKapHiTMH/ Tetradecadienoylcgrnitine/
TeTpagekaHOINKapHiTUH Tetradecanoylcarnitine

C14:1/C16 C.I'IiB..Bi,ElHOLquHﬂ TeTpageueHoinkapHiTuH/nanb- | Tetradecenoylcarnitine/Hexadecanoylcarnitine
MIiTOTNKAPHITUH

C14:2 / C16 CniBBich_)_u.leHH;_i TeTpagekagieHoinKapHiTUH/ Tetradecadienoylcar_nitine/
nanbMiToOiNKapHiTUH Hexadecanoylcarnitine

C14-OH 3-rigpokcuteTpagekaHoin- 3-Hydroxytetradecanoylcarnitine

KapHITUH
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C14:1-OH 3-r|npOchTeTpaneueH0|n 3-Hydroxytetradecenoylcarnitine
KapHITUH
C16 [ManbmiTOINKAPHITUH Hexadecanoylcarnitine
C16:1 ManbmiToninkapHiTUH Hexadecenylcarnitine
C16/C2 CniBBigHOLWEHHA NanbMiTOINKapHiTUH/aueTun- Hexadecanoylcarnitine/
KapHIiTUH Acetylcarnitine
C16-OH 3-ru:|,_p0|<cmnanbM|T0|n 3-Hydroxyhexadecanoylcarnitine
KapHITUH
C16:1-OH 3-r|;:1_p0|<cmnanbM|Tone|H 3-Hydroxyhexadecenoylcarnitine
KapHITUH
C16-0OH/C16 CniBBigHOLWEHHSA 3-rigpokcunanbMiToin-kapHi- 3-Hydroxyhexadecanoylcarnitine/
TUH/NanbMIiTOIN-KaPHITUH Hexadecanoylcarnitine
C18 CTteapunkapHiTuH Octadecanoylcarnitine
C18:1 OneinkapHiTUH Octadecenoylcarnitine
C18:2 JlinoneinkapHiTUH Octadecadienoylcarnitine
C18:1/C2 CniBBigHOLWEHHA oneinkapHiTMH/auetTun Octadecenoylcarnitine/
) KapHiTUH Acetylcarnitine
C18:1/C16 CniBBigHOWeHHA oneinkapHiTuH/nanbmitoinkap- |Octadecenoylcarnitine/
) HITUH Hexadecanoylcarnitine
C18:2/C16 3-riapokcmcTeapoinkapHiTUH Octadecadlenoylca!rp|t|ne/
Hexadecanoylcarnitine
C18-OH 3-rigpokcuoneoinkapHiTuH 3-Hydroxyoctadecanoylcarnitine
C18:1-OH 3-rigpokcuniHenoin 3-Hydroxyoctadecenoylcarnitine
C18:2-OH KapHITUH 3-Hydroxyoctadecadienoylcarnitine

1. NEPBUHHUW CUCTEMHUNA QE®ILUUT
KAPHITUHY / QE®EKT 3AXOMNNEHHA
KAPHITUHY (CUD, CDSP, SCD)

HA3BA

MepBUHHUI cUCTEMHUIM AediunT KapHITUHY /
HOecdeKkT 3axonneHHsA KapHiTUHY /

OediunTt TpaHcnopTepy KapHiTUHY Na3MoBOil
MeM6paHu /

OediunT TpaHcnopTepy KapHiTUHY

abo0 NnopyLlweHHA NOrNMMHAHHSA KapHiTUHY /
Primary Systemic Carnitine Deficiency /
Carnitine Uptake Defect /

Carnitine Transporter Defect /

Systemic carnitine deficiency /

Primary carnitine deficiency / Deficiency
of plasma-membrane carnitine transporter
MKX 10/11 E71.3—NopyLueHHs: 0OMiHy JKUPHUX KUCTIOT

3ATAJNIbHA IHOOPMALIA, KOPOTKUN
onunuc BIOXIMIYHOIO AE®EKTY
[leppuHHUN cucCTeMHHH OeIMUT KaApPHITHHY
(OMIM: #212140) — ayTOCOMHO-pEIECHBHUNA pO3-
JaJ MITOXOHJAPiadbHOTO OKMCHEHHS JKUPHHX KHCJIOT
(KK), mo BHHHKae BHACIIOK TEHETHYHOTO Ie(eKTy
KapHITHHOBOTO IUKJY. 3aXBOPIOBAHHS XapaKTepH3y-
€ThCS HM3BKUM piBHEM KapHITHHY Yy KpoOBi Ta iforo
HaJMIpHO BTPATOIO i3 CEYCI0 BHACIIIOK MATOTCHHUX
mytaniit B reni SLC22A5 (Solute carrier family 22
member 5) 1 mpoaykyBaHHSM He(QYHKIIOHATLHOTO
tpancnoptHoro nporeiny OCTN2 (organic cation /
carnitine transporter 2). OCTN2 — nonicnienndiuanii
Na+-3anexHuil TpaHCIOPTEp OpraHiYHUX KaTiOHIB
yepes Mmia3MaTHIHy MeMOpaHy KJIITHH, SKUH Bifgirpae
KJIFOYOBY pOJIb Y BcMOKTYBaHHI L-kapuituny y LIKT,
pO3MOAiNi KapHITHHY Yy TKAaHWHAX OpTraHi3My Ta peaod-
copO1ii y npoKCUMaIbHUX KaHAIBISX HUPOK [1-3].
[TepBunHMii cucremuuii nedinur kapuirnny (CUD)
BUHHKA€ BHACIIJIOK 3HWKEHOT'O BCMOKTYBAHHS y IIUTYH-
koBo-kunrkoBomy Tpakti (LIIKT) Ta BTpaTn kapHiTHHY i3
cedero, HaBiTh MPH HOTO BKpall HU3BKiN KOHIEHTpAIl y
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KkpoBi (<8 MkM, HOopMa 25-50 MxM). [IucyHKIIOHATH-
Huit OCTN2 TakoX TOTIpIIye MOTTHHAHHS KapHITHHY
TKaHUHAMH, 110 IPU3BOIUTH O HPUTHIYCHHS MITOXOH-
JIpiaJIbHOTO OKHCHEHHs AoBrojanmporosux KK,
Hu3pkuil piBeHb KapHITHHY B IUIa3Mi KPOBI MpH-
3BOJIUTH A0 3HM)KEHHSI BHYTPIIIHBbOKJIITHHHOTO BMicC-
Ty KapHITHHY Ta OJOKYyBaHHS TPAHCIIOPTY JOBTOJIaH-
mroroBux JKK 3 IUTO301T10 10 MATPUKCY MITOXOHIPIH,
AKHH OIMOCEpPEIKOBYEThCA «KAPHITHHOBUM YOBHHU-
kom». IlpurHiueHHs OeTa-OKHCHEHHS JOBrOJAHIO-
ropux KK y MITOXOHApIsIX MOCHIIIOE CIOXHBaHHS
TIIIOKO3W 1, BIAMOBIJHO, 3HUXKY€E TIIOKOHEOTEHE3 Ta
HaKOMMUYEHHS TIIKOTEHY y TEYiHI, M0 MPU3BOJIUTH
no rimormikemii. HeBukopucTaHi JOBroJIaHIIOTOBI
XK HakonmuuyrTbhCs B KIITHHAX MEYIHKHU, CKEJIECTHUX
M’sI31B Ta ceplis, 10 IPU3BOAUTH J0 CTEATO3y MEYiH-
ku Ta mionarii. HeBponoriuni o3naku CUD o06ymoB-
neHl eHeproaeGinuToM HEHPOHIB, IS SKUX €HHUM
JDUKEPEIIoM eHepTii 3aTumaeThes TaKo3a [4-7].
Tepminu manigecrarii CUD, TSKKICTP CHMITOMIB,
CTYIiHb YPaXCHHS OPTaHIB Ta JETAIBbHICTh NPHU IIHOMY
3aXBOPIOBaHHI 3HAYHO BapilOIOTh Ta OB’ s13aHi 13 piBHEM
3aJMIIKOBOT akTUBHOCTI yrikopkeHoro OCTN2. YV 6isb-
IIOCTI TMAII€HTIB 3 OlalleIbHUMH Ba)KKMMH HaTOTCHHU-
mu Mytanismu B reri SLC22AS5 xBopoba Mmanidectye
y HEOHaTaTbHOMY Tepiomi abo y paHHBOMY IWUTHHCTBI
MeTa0O0JIIYHOI0 JIEKOMITCHCAIli€l0 a00 KapaioMiomaTi€ro.
[Tpu6aM3HO y MOJIIOBUHY MALIIEHTIB 3 Iy)Ke HU3bKUM PiB-
HEM KapHITHHY B IUIa3Mi KPOBI €Mi30M METa00IiIuHOT
JIEKOMIICHC Al 3 TIMOKETOTHYHOK TiMOTIiKEMi€l0, Ti-
MEePaMOHIEMIEI0, TeaTOMETalli€el0, MiIBUIICHAIM PiBHSI
TpaHcaMiHa3 i TEYiHKOBOIO CHIIe(aIoNaTi€l0 BUHUKA-
I0Th BIPOAOBXK MEPIIMX JBOX POKIB JKUTTS HA T MPO-
BOKYIOUHX (haKTOpiB (TpUBaJIE rOJIOyBaHHS, IHPEKIiiHI
xBopoOu Tomo). Y pemrtu nauientiB CUD maHipecTye B
Oibmr Mi3HBOMY Billi (B cepenHbOMy, Y 4 poku; jaiamna-
30H — 1-7 pOKiB) TAKUMHU CUMIITOMAaMH, SK JHIaTaIliiiHa
Kap/aioMiomnarisi, TIMOTOHIEs, M I30Ba CIAOKICTh, TAKOXK
—MiJBUIICHHAM pPIiBHSA KpeaTWHKiIHA3W. 3a BiJICYyTHOCTI
CBO€YACHOT JIIarHOCTHUKH 1 JIIKYBaHHS, KapioMionaTis y
namieHTiB 3 gaedinntom OCTN2 moxe mporpecysaru i
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MPU3BECTH 10 cMepTi. Takok ommcaHi BUMAAKH Mi3HBOT
MmaHipecranii CUD y mopocnux y BHUIIAII 3HIKCHHS
BUTPHUBAIOCTI Ta MIBUIKOTO BUCHAXCHHA NMPHU (Hi3UIHUX
HaBaHTAXEHHsX [2, 3, 6, 8].

I'er SLC22AS5 (uurorenetnyHa jokamizamist - 5q31)
ckianaerbest 3 10 ek30HIB, HOTO0 MOBHA JIOBKHHA CTa-
HOBHUTH 25906 map HYKJICOTHIIB; KOAye MeMOpaHo-
3B’sI3aHUI TomimenTtun i3 557 aMiHOKHCIIOT 3 Xapak-
TepHOIO s ponuHU TeHiB SLC22 cTpykTyporo, ska
BKItouae 12 rizpohoOHUX TpaHCMEMOPaHHUX CETMEHTIB
Ta [0 OJHOMY BEJIMKOMY TiApodiIbHOMY CErMeHTy Ha 30-
BHIIIHIN Ta BHYTPILIHIA CTOPOHAX IIa3MaTHYHOI MEMO-
panu. Hapasi Bizomo Ginbmie 150 maroreHHUX MyTarii
reay SLC22A5, GiibIIicTh 3 SIKAX € MiCCEHC-, HOHCEHC-
Ta ¢ppeimMmidT-MyTamisiMHA, a TAKOX MYTaIliIMH CailTiB
crutaiicunry. HalimommpeHimmm naToreHHUM BapiaHTOM
reny SLC22A5 B momynsuii eBpomneiiniB € ¢.844C>T,
p.Arg282Ter (rs121908886); me — HOHCEHC-MyTaIlis,
1110 TPU3BOAMTH /10 YTBOPEHHS HEe()YHKIIOHAIBHOTO yCi-
yeHoro TpancrnoptHoro npoteiny OCTN2 [5, 8, 9, 10].

OIAFHOCTUKA

Il ETATMMA

I. MacoBun HeoHaTanbHUM CKpuHiHr (MHC)

3abip xanmiasgpHOi KPOBi 3 M’'ATH y HOBOHApPOIKE-
HHUX Ha TecT-OmaHk (cyxi miusamu) 3 48—72 rox micis
HapoOMKeHHS y AOHOIIEeHuxX, Ha 7—11 moOy XuTTA y
nepea4acHo HapOIKEHUX.

HiarHoctuuHi aHamiTu: BuTbHUK KapHiTHH (CO),
npodiIb alUIKAPHITHHIB.

Metoauka— MS/MS (“Pharmbiotest”).

II. Yrounroroua giarHOCTHKA

VY Bunanky susBiaeHHS npu MHC 3HIXKEeHHS piBHS
BUIBHOTO KapHITHHY Ta 3HUKCHHS allMIKAPHITHHIB —
MOBTOPHMI 3a0ip KaniisipHOT KPOBI 3 M'ATH ISl YTOU-
HEHHs J1arH03y Y HOBOHAPOJ/KEHUX.

[TepenyacHO HapoOMKEHI MOXYTh MaTH HU3BKHH
pPiBEHBb KapHITHHY UYepe3 BIICYTHICTH TPaHCIIOPTY
KapHITHHY 4epe3 IIANeHTy B TPETbOMY TPUMECTPI.

Metoauka —-MS/MS (“Pharmbiotest”).

[Tpu |CO Ta | anunkapHiTHHIB:

1) opraniuni kucioru cedi: 6e3 3MiH. MeToauka
- GC/MS;

2) y nerixonuTax, GpidopodmacTax mKipu — 3HUIKECH-
Hs 3aXOIJICHHS KapHITHHY;

3)  MONEKyJIsSpHO-TEHETHUYHWH  aHamli3  TeHy
SLC22AS (mocnipKeHHS OKPEeMHX Ma)KOPHUX MyTa-
i, cekenyBanHs reny SLC22AS5 ra/abo pociuigpxen-
HSl MYJIBTUTEHHOT maHei, mo Bkiroyae red SLC22A5).

HonmaTtkoBi mabopaTopHi MapKepu: TimOTIiKeMis,
rimepaMoHieMisi, METaOOMIYHUN anua03; 3POCTaHHSI
piBHIB kpearuHpocdokiHazu, 3araibHoro Oinipy0i-
Hy, migBuiieHHs aktupHocti AJIT ta ACT [4, 10].

KIHIYHI CAMIITOMM

Icnye nBi ocHoBHI KimiHiIUHI popmu CUD: metabomiu-
Ha (TemaTWyHa) Ta HEOHATaJbHA (KApAiOMiOTIATHYHA).

I[Ipu wmetabousiuniii  ¢Gopmi mepui  O3HAKH
3 SIBISIIOTHCS, 3a3BU4Yail, BIPOJOBXK MEpPUIUX JBOX
POKiB KUTTS AUTHHH. B aHamHe3i vacTi iHpEKIii-
Hi ypakeHHS BEpPXHIX AMXAJIBHUX NUISAXIB. 3roJ0oM
NalieHT BTpadae aneTHUT, CTA€ almaTHYHUM, Bijacrae
BiJl OMHONITKIB y ¢izmaHOMY pO3BUTKY. Hepiako Bix-
Mi4alThCs OJOBOTA Ta 3aaWiliKa NpU (PI3UIHOMY
HaBaHTAXXEHHi. 3 4YacoM BHUHHUKaKOTh (oOii Ta iHII
MCHUXOJOTIYHI mopymeHHs. Pe3yiapraTn nadoparop-

HHUX JOCIIIKCHb NEMOHCTPYIOTh TIMOMIIKeMiI0 3 He-
3HAYHOIO KiTBKICTIO KETOHIB y cedi (TilMOKeTOTHYHA
TIIOTIiKeMisl), BHCOKMM BMICTOM aMiaky B KpOBI Ta
MiABUIICHHSAM aKTHBHOCTI MEYIHKOBUX TpaHCaMiHa3.
Meraboniuna ¢popMa acoLiETHCS 3 €Mi30daMHU Me-
TabONIYHOT JCKOMIICHCaIii, sKi MOB sA3aHl 3 mepio-
JaMH TPHUBAJOTO TOJOAYBAaHHS, IHTEPKYPEHTHHUMH
3aXBOPIOBAHHSAMHU Ta 3HAYHUM IICUXOCMOLIHUM Ha-
BaHTa)XXCHHAM. Taki emi3oau KJIiHIYHO XapaKTepusy-
I0ThCSI JIETApTi€l0, 30yIIMBICTIO Ta rernaToMeraii€lo.
3a BiJICYTHOCTI JIIKyBaHHSI PO3BHUBAIOTHCS TiIOTIIIKE-
MiuHa kKoMa Ta cmepth [1, 9, 4, 10, 7].
Kapuiomionarnuna ¢opma CUD xapakrepusyeTbes
OibIr TOOPOSKICHUM TepediroM, po3BUBAETHCH, SK Tpa-
BIJIO, y 0Ci0 cTapIne ABOX-40THPHOX PoKiB. [Ipu iit ¢op-
Mi BpayKa€eThCsl BUKIIOYHO CEpIIe,BUHUKAE Kap/ioMerais,
sIKa MOYKE MIPOrPeCcyBaTH B AMJaTaliiHy KapioMionarito.
XBOpi CKapKaTbCsl Ha IMiJBUILEHY BTOMJIIOBAHICTb, 3a-
JMIIKY 1pU (pi3MYHOMY HaBaHTaKeHHI, Kapaianrii. Biami-
YaeThCS MiABHUICHHS PiBHSA KPEaTHHKIHA3M B CHPOBATII
KpOBi y Bimli 2-4 pokiB. 3a BiICYTHOCTI JIiIKyBaHHS, IOCTY-
MOBO HApOCTAIOTh O3HAKH CEPIIEBOi HEJOCTATHOCTI, 110,
3a3BHYai, € MPUYMHOIO cMepTi xBopuX [1, 4, 7,9, 10].

JIIKYBAHHA

VY Bumaakax, xonu CUD BusBIeHa mpeHATAIbHO,
paHHIA MOYATOK JiKyBalbHUX 3aXOAiB TicHs Ha-
PO/KEHHS IUTUHHU JO03BOJSE 3amMO0ITTH PO3BUTKY
YCKIJIaJIHEHb 1 TTOKPAIIUTH HPOTHO3.

JlikyBaHHS nposiBiB:

1. dieTorepanis: dacte (He MeHIe 8 pa3iB/mo0y),
peryisipHe XxapuyBaHHs. EHepreTuunuii 6ananc pami-
ony: 12-14% — 6inku, 58-68 % — Byrnesonu, 18-30%
— KupHU. BkiloueHHs B palioH Macel cepeIHbOJaH-
mrorosux tpurainepuais (MCT) [1].

2. MenukaMeHTO3Ha Tepallis: HNPUHOM Ipenaparis
kapuituHy (100-400 mr/kr/nody B 3 mpuiiomMn) modaTtu
SKOMOTA paHillle 3 METOI0 MOINEPEIKEHHSI HE3BOPOTHIX
ypakeHb BHYTPIIIHIX opraHiB. PeKOMEHJOBaHO KOHTp-
OJIb KOHIIEHTpALlil KapHITHHY B IJ1a3Mi KPOBI B IMHAMIIII.
Cij 3a3HaYMTH, 1O 3aCTOCYBAHHS BHCOKHUX /103 KapHi-
THHY MOXKE CHPUYMHSITH HOCHJIEHHS KHIIKOBOi MOTO-
PHKH, Jliapero, BiT4yTTs JUcKoM(pOpTy B KHUBOTI. OKpim
TOTO,KapHITHH TPU MPHHOMI per 0s MeTaboNi3yeThCs
KHIITKOBOIO MiKPO(IOPOI0 3 YTBOPEHHSIM TPHUMETHIAMi-
HY, 1110 BUKJIMKAE PO3BUTOK MeTeopusmy [1, 2, 9].

3. JlixyBanus CUDnependayae 3a0¢3nedeHHS MO-
CTIfHOTO TOCTa4yaHHs eHeprii miJx 4yac karadoxizmy
MPOCTUMH BYIJIEBOJaMH (MepopanbHO ab0 BHYTpIimI-
HBOBEHHO), SKIIO MAIi€HT HE MOXE MiATPUMYBaTH
aHa0OoIi3M IPHU MEePOPATHLHOMY MPUHOMI.

4. JInst THX, XTO HE TOJIEpY€ MepopalibHe TOyBaHHS,
CIiJi HEeralHO pO3MOYaTH BHYTPILIHBOBEHHE BBE/ICHHS
DJIIOKO3H JUTSL MIITPUMKH HOPMAJIBHOTO PiBHS TIIIOKO3H.

5. lNemaronporexTopu.

6. 3aco0u, MO MiABUIIYIOTH AIMETHT.

7. IIpu MmeTaboTiuHOMY KpHU3i — IHTEHCHBHA Tepa-
misi, TeMoaiaji3 abo mepUTOHCATbHUN Miai3.

[TpodinakTika NEepBUHHHUX MPOSBIB: MiATPUMaHHS
HaJIe)KHOT KOHLEHTpalil KapHITHHY B IUIa3Mi 3a JIOMO-
MOTOIO0 IIEPOPATBHOTO MPUHOMY ITpernapaTiB KapHITHHY;
3armobiraHHs TIMOTIIKeMii 32 JOMOMOTOI0 YacTOTO TOMY-
BaHHS Ta YHUKHEHHs rojoxyBaHHs. [ocmiTanizamis 3 me-
TOI0 BHYTPIIIHBOBEHHOT'O BBEJIEHHSI IIFOKO3U JJIsl 0Ci0,
SIKMM JIOBOJUTBCS TOJIOAYBAaTH y 3B’SI3KY 3 MEJIUYHUMHU
MaHIMyJSIIisIME 200 NI TAII€HTIB, SIKI HE MOXYTh Iie-
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PEHOCHUTH INEpopaIbHNN NPUIIOM TpemnapariB yepes Taki
3aXBOPIOBAHHS, K, HAIPUKIIAJA, FACTPOCHTEPHT.

[IpodinakTrka BTOpUHHHUX YCKIaIHEHb: TIEPOPATHHIH
npuitoM MeTpoHifazony B 1031 10 Mr/kr/no0y BIpOIOBXK
7-10 nHiB Ta/a00 3MEHILCHHS 103U KapHITHUHY, 3a3BHYal,
NPU3BOANTH JI0 YCYHEHHSI PO3JajiB 3 OOKY ILTyHKOBO-
KHIIKOBOTO TPAKTY Yepe3 NPUIOM KapHITHHY.

[eHeTHYHE KOHCYNBTYBaHHSA: BH3HAUCHHS pIBHA
KapHITHHY B TIa3Mi KpOBi y 49iC€HIB pOAWHU; TPHU BU-
SIBJICHH] BIJIXUJICHb, — MOJICKYJISIPHO-T€HETUYHE J0-
caimkenns reny SLC22A5. Baritai xinku 3 CUD mo-
TpeOyIOTh PETEIHLHOI0 MOHITOPUHTY PiBHS KapHITHHY B
I1a3Mi KpOBi Ta KOPEKIil Oro J03U 3 METOIO MiATPUM-
KH HOPMAaJbHOTO piBHS KapHITHHY B miasmi [1, 4].

NiTepaTtypa

KATAMHECTUYHE CMNOCTEPEXEHHSA

TA NPOITHO3

3 METOI0 paHHBOTO BUSIBICHHS KapZioMiomnaTii, pexo-
mennoBano nposeneHHs EKI i Exo-KI' mopivuno B auts-
YoMy BiMi i pixme — B mopociomy Bimi. KoHTpons piBHS
KapHITHHY B T1a3Mi KpoBi (10 JOCATHEHHS #Horo (diziono-
IiYHOTO PiBHS); B O/AJIBIIOMY, — BU3HAUYCHHS PIiBHS Kap-
HITHHY TPHYi Ha PiK y TIepiojii pAHHBOTO JUTUHCTBA, JIBIYi
Ha piK— Y JiTel cTapIioro BiKy Ta MIOPIYHO— Y JOpOC-
TuX. BU3HaueHHS piBHS KPEaTWHKIHA3M Ta aKTUBHOCTI
MEYiHKOBUX TPaHCAMiHa3 y CHPOBATIi KPOBI B AMHAMIIII.

JledexT 3axoruieHHs KapHITHHY y JiTeH XapaKTepusy-
€ThCSI BUCOKOIO CMEPTHICTIO, 3a paxyHOK ypakeHust [ITHC,
ceplsl Ta MeviHKU. BigjganeHnit npor1o3 € CupusTIMBUM
y pasi 3aMicHoI Tepamnii npenaparamMu KapHiTHHY [1].
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2. HEQOCTATHICTb KAPHITUH-NANBbMITOIN
TPAHCO®EPA3U TUMY I(CPTI)

HA3BA

HepocTtaTHIiCTb KapHiTUH-
nanbmiToinTpaHcdepasu Tuny |

Carnitine Palmitoyl Transferase Type |
Deficiency / Hepatic carnitine palmitoyl
transferase 1 deficiency

MKX 10/11 E88.8 — IHWIi yTOYHEeHi nopyLIeHHsA
06MiHYy pe4yoBUH

3ATANNIbHA IHPOPMALIA,

KOPOTKUW ONUC BIOXIMIYHOIO OEDEKTY

Kapuitusa-nanxsmitoinrpancdepasa tumy I (CPTI) —
(hepMeHT, IHTErpOBaHUH y 30BHINIHIO MeMOpaHy Mi-
TOXOHJIPiHl, IKMH € CTAPTOBUM €IEMEHTOM KapHITHH-
3aJIe)KHO{ CHCTEMM TPAHCIOPTY JOBTOJIAHIIIOTOBUX
xupHux kucnor (OKK) 3 nuurosonto kiaiTHH 10 MiTO-
XOHJpiallbHOr0 MaTpukcy (“KapHITHHOBHI YOBHHK,
carnitine shuttle). CPTI karanizye Tpancectepudi-
Kallilo JOBroJlaHuiorosux ammi-KoA (axTHBOBaHUX
JKK) y BiamoBigHI TOBTOTAHIIOTOBI allMI-KapHITHHA
i B TAKOMY BUTJISAI MEPEHOCHTH iX Uepe3 30BHIMIHIO
MeMOpaHy MITOXOHApil 10 MikMeMOpaHHOTO MpoO-
cropy. IcHye Tpu TkaHuHOcmenudiuHi izodhopmu:
CPTIA, mo excmpecyeTbcst B TEUiHI[I Ta HUPKaX,
CPTIB -y cepueBomy Ta ckeneTHux M’si3ax ta CPTI
C — y MO3KY, KOKHa 3 IKUX KOJYETHCS OKPEMHM Te-
Hom — CPTIA (11ql13.1-q13.5), CPTIB (22ql13.3-
qter) ra CPTIC (19q13.33), Bianosigxo [1].

PiBenp karanituunoi axtuBHocTi CPTI Gesmoce-
PEAHBO BIUIMBAE HA BXIJHUI MOTIK JOBrOJIaHIIOTOBUX
KK mo miToXOHIpi# i, BIANOBIIHO, BU3HAYAE IHTCH-
cuBHicTh B-okucHeHHs XK ta mpoxykmii anetnn-KoA
1 KETOHOBUX Tis. 3 ormsaay Ha JiMiTyrouy pois CPTI,
eKcrpeciss Ta KaraliTHYHa aKTHBHICTh (EepMEHTIB
i€l pOAMHU KOHTPOJIOETHCS OAraTopiBHEBOIO CHCTE-
MOI0 TCHETUYHUX, CHITCHCTHYHHUX, (Pi310JIOTIYHUX Ta
XapuoBUX MonynartopiB. Hampukian, manoHin-KoA
(cybcTpar cuUHTE3y JXKHUPHUX KHCJIOT) € TOTYXHHM
amoctepuunuM iHridiTopom CPTI, BHacmimox dworo
HNPUTHIYYETHCS  MITOXOHJpianbHe OeTa-OKHCHEHHS
JKK. Cunres manonin-KoA omnocepenkoByeTbes dep-
MeHTOM aneTmi-KoA-kapOokcnina3zoro, aKTHBHICTB
SIKOT TiABHUINYETHCS i BILIMBOM 1HCYJIHY 1 TITIOKO3U
Ta 3HIKYETHCS Wil BIUIMBOM TIIOKarOHY 1 (i3WYHO-
ro HaBanTaxeHHs. CPTI, gyTnuBicTs sKOTO 10 Majo-
Hin-KoA perysoeTbecs MO3HAuYEHOIO BHILE CHCTEMOIO
MOJIYJISITOPiB, BUCTYIA€ CBOEPIAHUM “mepemMuKauem”
MITOXOHJIPiH 3 OKMCHEHHS TIIFOKO3H Ha )KMPHI KHCIOTH
B YMOBAaX TOJIOAYBAaHHs Ta Mmicis mpuiiomy Dxi [2].

Ha croronmimHi#l neHs KIiHIYHI acmeKTH Aedi-
nuty CPTIA BuBYeHI 3HAYHO Kpalle, MOPiBHAHO 3
iHmuMHU i30popmamu 1poro (epmenty. Hemocrart-
HICTh KapHITHH-nanbpMmiToinTpancdepaszu tumy IA
(OMIM: # 255120) — meraboiiuyHe 3aXBOpPIOBAHHS
3 BUCOKMM PH3HMKOM JIETAJIBHOCTI, IO MAa€ ayTOCOM-
HO-PEIECHBHHUI THUMN yCHMaAKyBaHHA (I nedimuTy
CPTIC TakoX oOmMHCAaHWH ayTOCOMHO-IOMiHAHTHHIM
TUN ycmaakyBaHHs). 3HumxkeHHs aktuBHocTi CPTI,
clipy4yrHeHe OianebHUMHU TaTOTeHHUMU BapiaHTaMu
reny CPTIA, obmexye morik XK no mitoxoHnapii
Ta X OeTa-OKMCHEHHs, 10 MPHU3BOJUTH O CHEPTO-
nedinuTy KIIiTHH 1 ¢GopMyBaHHA 0ioXiMidHOTO Qe-
HOTHUITY HENMEPEeHOCHUMOCTI TOJOAYyBaHHS. XBOpoba

MaHiecTye MBHAKONPOTPECYIOUOI0 METabO0IiIduHOI0
JIEKOMIEHCAlli€10, KA BUHUKAE HA TJI1 MPOBOKYIOUNX
tdakTopiB (MMxoMaHKa, iH(pEKmiHHI 3aXBOPIOBaHHSI
[IJIYHKOBO-KHIIKOBOT'O TPAKTY TOMIO),s Kl MOB’s3aHi 3
MiABUIICHHSAM CIIOKUBAaHHS CHEPrii Ta HEMOXJIHUBIC-
TIO il aJleKBaTHOTO NPOAYKYBaHHs. BuIinsioTe aBa
¢enorunu Henocrarnocti CPTIA: (1) rocrpa xu-
poBa gUCTpOodis MEUiHKH BAaTiTHUX, y TEHOMI IJIOIY
akux obmasa ameni reny CPTIA HecyTh maroreHHsi
myTtanii (fetal CPTIA deficiency) Ta (2) meyinkoBa
eHuedasonaris, Mo CynpoBOAXKYETHCS TIIOKETOTHY-
HOIO TINOTIIKEMI€I0, PAalTOBUM PO3BHUTKOM I€YiHKO-
BOi HEJOCTAaTHOCTI, MiJBUIICHHSM piBHIB MEYiHKO-
BUX TpaHCaMiHa3, aMiaky Ta 3arajbHOTO KapHITHHY
y cupoBarmi kpoBi. Emizonn medinkoBoi eHmedano-
natii HOCATh JKUTTEBO3ATrPO3JIMBHI XapaKTep, 4acTo
MeTaboiyHa AeKOMIIEH Calisl Ma€e GaTalbHi HACTIAKH
a00 MPU3BOJUTH /10 HEBPOJOTIYHUX HOpyHIeHb [3].

I'enCPT IA xonye mominmenTun i3 773 aMmiHOKHUC-
JOT, CKJIalaeThes 3 moHa 60 THcsd nmap HyKJICOTUIIB
Ta BKIIOYae 22 ek30HU, 3 AKkux 18 (2-19) tpanckpu-
OYIOThCS y KJIITHHAX MEYIHKH, HUPOK, JCHKOIHUTAX i
¢idpobnacrax wkipu. [IpoaykT reny mae ninodinb-
HUU oMeH, 10 (ikcye GpepMeHT y 30BHIMIHINA MeMO-
paHi MiToXoH[pii, Ta ABa aMmdidiapHI TOMEHH 3 IHU-
To30npHUMH N- i C-KiHISIMH, SKi OMOCEPEIKOBYIOTH
perynstopHy Ta katanitudny ¢ysaknito CPTIA, Big-
noBigHO. N-kiHueBuil perynstopuuii nomen CPTIA
MOXe Ha0yBaTH [Ba CTPYKTYpPHHUX CTaHW BHACIIJIOK
B3a€MOii 3 MOJENIOIOYUMH (PAKTOpPaMH, Ha KIITAJT
MmanoHin-KoA, ta BmiamBath Ha KOoHGpOpPMamilHHUH
ctad C-KiHIIEBOTO KaTaJiTUIHOTO JOMEHY, 3MiHIOO-
YU piBeHb aKTHBHOCTI ()EpPMEHTY.

Ha cporoanimHuiii neHs g0 pedepenTHol 0a3u na-
Hux ClinVar (NIH, CIIA) Baeceno 50 maTtoreHHUX
myTaniit reny CPTIA, 3 skux HaiiO1AbII BaXKUMH €
MicceHc-BapiaHTH, iHcepIil Ta genemii. Y Ourbmocti
MamieHTiB 3 OlalelbHUMH NAaTOTCHHUMHU BapiaHTaMH
CPTIA 3anumkoBa akTHBHICTH (EPMEHTY y KYIb-
THBOBaHUX (iOpoOiacTax MmKipu cTaHOBUTH 1-5%.
B monynsuisx miBHiYHMX HapoaiB (iHYiTH, €CKiMO-
cu) Hal0inpmw mnomupeHuM € BapianT c.1436C>T
(p.Pro479Leu), B 3akpuTHX peJiriiHuX Tpomanax
rytreputTiB — ¢.2129G>A (p.Gly710Glu) [4].

OIAFrHOCTUKA

Il ETATMMN

I. MacoBun HeoHaTanbHUM CKpuHiHr (MHC)

3abip xanmiasgpHOi KPOBi 3 M’ATH y HOBOHApPOIKE-
HHUX Ha TecT-OnaHK (cyxi Tuisamm) 3 48-72 rox micis
HapoOIKEHHS y AOHOIIEHUX, Ha 7-11 molOy XuTTI —y
nepea4acHo HapOIKEHUX.

HiarHoctuuni aHanitu: BiapHuU kapHiTHH (Co0),
cuiBBigHomenHs: Co/(C16 + C18),ammnkapHiTisau [5].

Metoanka—MS/MS (“Pharmbiotest”).

I.YTo4yHIOOYA AiarHOCTHKA

Y Bumaaky BussneHHs npu MHC?TBixsHOTO
kapHiTuHY,cuiBBignomenHs Co/(C16 + C18) ta |
BCIX BHJIIBAallMJIKAPHITHHIB, TOBTOPHE JOCIHIJIKEH-
Hsl KamiJaspHOI KPOBi 3 I’ATH y HOBOHAPOKCHUX Ha
TecT-0slaHKy (CyXi IISIMM) 3 BH3HAUCHHSM 3a3Hade-
HEUX aHaniTiB. Metoagunka—MS/MS (“Pharmbiotest™).

IIpu 1 Co, 1Co/(C16 + C18), | anunkapHITHHIB:

1) nani npenaranpHoro anamuesy: nedinur CPTIA
y IJIojia MPU3BOJUTH JJO TOCTPOI KUPOBOT AUCTPOPii
MEeYiHKW y MaTepi mijJ Yac BariTHOCTiI, MOXeE BigMi-
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YaTHCh TIMOTIIKEMisl, TMiIBUNICHHS MEUiHKOBHUX (ep-
MEHTIB, TilepaMOHi€Mis, TeMOpariyHi yCKIaIHCHHS.
2) nmonaTkoBi mabopaTOpHI MapKepH: ITiJBHINECHHS
3arajbHOr0 KapHITHHY CHPOBATKH KPOBI Ta TillOKETO-
TUYHA TINOMNiKeMis € crnenu(GivHuMHU s Ae(iluTy
CPTIA; piBenn AJIT, ACT y nBa-gecsTh pa3iB MOXKYTb
MIEPEBHIYBATH BEPXHIO MEXY HOPMH; TillepaMOHIEMIs;
MeTa0oNiYHUN auI03; MiABUIICHHS TyKHOI pocdaTa-
31, KpeaTuHPoCcPOoKiHa3H, 3araJpHOTO OinMipy0iHy, Mio-
r700iHY; MOPYIICHHS MOKA3HHWKIB KOAryJorpamu.

3) opraHi4yHUX KUCJIOT B cedi: 0e3 3MiH/auunypis
JIUKapOOKCHIBHUX KHCJIOT (0COOIMBO, MMij Yac MeTa-
6omiunoro xkpusy). Meronuka—GC/MS.

4) MOJNEKYIIpHO-TEHETUYHE TECTYBAHHS OKPEMO
koxkHoro reny(CPTIA,CPTIB, CPTIC)abo Bukopuc-
TaHHS MYJIbTUTEHHOT TaHeJl.

5) akrusnictb hepmenty CPT I (pibpobdnacty mikipu) [5].

KIHIYHI CAMIITOMM

VY Bumaaky paHHBOI MaHi(ecTamii 3aXBOPIOBaHHS,
npu HeoHatanpHIH Gopmi CPT I moxe BigmiuaTnch
pi3Ke MOriplIeHHs 3arajbHOTO CTaHy, MISBICTH abo
nigBUINCHA 30y/IIMBICT, BiAMOBa Bix ki, OJIOBOTA,
M's130Ba ci1aOKicTh, Kapaiomionaris (moexHaHa3 nepu-
KapAUTOM), TeUiHKOBa eHuedanonaris i3 po3BUTKOM
BaXXKOi TIMOKETOTUYHOT TIMOTTiKEMil, CYyTOM Ta KOMHU.

Jutsga dopma, sska MOXKE TPOSABIATH cebe Kap-
JioMionariero, mopyueHHsM (yHKIIT HUPOK, poO3-
BUTKOM Te€NarocTearosy, 3aTpUuMKa MCHUXOMOTOPHOTO
PO3BUTKY Ta CYAOM BIPOJOBXK | POKY KHUTTS.

[Tpu mi3Hiit manidecranily miaTiTKiB Ta g0poc-
JMUX 0Ci0 MmepeBakaloTh emi30au M'sa30BOi cIabKoOCTi,
6inp y M's3ax Ta Hamagum pabmomionizy, 0coOIHBO
micias Gpi3MYHOrOo HaBaHTaXeHHs [6].

Ockinbku pepment CPTIA mepeBakHO eKcmpecy-
eThes B iedinii, gedinut CPTIA kiniHiYHO OB’ I3aHUN3
IHIIMMH PO3JIaaMM XUPHUX KHCIIOT Cepejl IKHX:

- nedinut anun-KoA-zmerinporeHasu cepeaHbOTO
nanmpora (MCAD);

- nedpinut 3-rinpokcu-3-merunrnyrapuia (HMG)-
CoA-cuHTa3M;

- ne¢imut 3-rigpokcu-3-mermirnyrapui-KoA-niasu.

TFocTpwuit meuinkosuit mposis nedinuty CPTIA, 3a
BiZICYTHOCTI M’ sA30BHX a00 CepIeBHX MPOSBIB, KIi-
HIYHO MOKE€ H€ BiApi3HATHCS BiA iHmMHX Oe]eKTiB
OKHMCHEHHS JOBrOJAHIIOTOBUX XXUPHUX KHUCIOT 1 cTa-
HIB, SIKI XapaKTepHu3ylThCs 03HakamMu PeenonioHoro
CHHJIPOMY, CepeJl SIKHX:

- nedinut kapHiTHHHAIbMiTOINTpanchepasm 11
(CPT II);

- nedpimuT KapHITHHAIUIKAPHITHHTPAHCIOKA3H
(CACT);

- nedinut anuna-KoA-nmerigporeHasu 3 Qyxe J0-
BruMm sanutorom (LCHAD);

NiTepaTtypa

- 1edinuT MITOXOHAPiIaATBLHOTO TPHQPYHKIIOHATD-
Horo Oinka (TFP).

- [opyureHHS TUKIY CEYOBUHU.

- OpraniuHi anuaypii: METHIMAIOHOBA Ta IPOIIi-
OHOBA alMJEMis.

- [lopymenns okucHoro gocopuiitoBanus (MiTo-
XOHJIpiaJIbHI pO37aan).

- [lopymenHs raokoHeoreHe3y (XxBopo0Oa HaKOMH-
4yeHHs Tiikoreny | tumy) [7].

JIIKYBAHHA

1) OieToTepanisn:

- gacTe peryisipHe XapuyBaHHs, KPaTHICTb SIKOTO Bif-
PI3HSETBCSA Y PI3HUX BIKOBHX TPYIax i 3MCHIIYETHCA 3
BikoM auTHHHU. Emizonu Mi rogyBaHHSAMHU y HOBOHApO-
JOKCHOTO TIOBMHHI TPUBATH HE OUIBIIE TPHOX T'OAMH. Y
BiIli Bz 6 10 12 MicsIiB HEMOBIISATAa MOXKYTh FOJIOAYBaTH
JI0 YOTUPHOX TOJAMH HA JEHb 1 BiJl NIECTH 10 BOCHMH I'O-
1l BHOUI. J{iTh ctapmie 12 MicsIiB MOXKYTbh TOOyBaTH
4 ronuHY Ha JeHb 1 He O1nbire 8-12 roany BHOUI. SIKIIo
HEMOBIISI XBOpi€, 0COOIMBO 3 INXOMAaHKOIO, ab0 mepely-
Ba€ B CTaHi KaTaboi3mMy uepes iHmi (iziosoriuui crpe-
CH, TOJIOJYBaHHS, CJiJi OOMEXHUTUCS TPhOMa-40THpMa
TOJMHAMU 3 YaCTHUM KOHTPOJIEM KJIIHIYHUX CUMITOMIB.

- BUKOPUCTAHHS CyMillle# 3 HU3bKUM BMiCTOM JKH-
pPiB 1 BHCOKMM BMiCTOM BYTJEBOIIB (CHEPreTHIHUHN
6anaHc pauniony: 12—-14 % — 6inku, 58—68 % — Byrie-
Boau, 18-30% — xupn).

- BKJIOYEHHS B pAaliOH CEpeAHbOJIAHIIIOIOBUX
tpurninepuais (MCT) y Burnsani macen [8].

2) MenukaMeHTO3HE JIKyBaHHS:

a) KOPEKIIis TIMOTIiKeMIYHOTO CTaHy — Iepopaib-
HE TOAyBaHHS, a00 BHYTPIITHEOBEHHE BBEJCHHS PO3-
YUHY TIIOKO3H;

0) aKTUBATOPHU 3B’s3YBaHHS 1 BUBCACHHS a30THCTUX
CHOJIYK y BUIIaJIKax rinepaMoHiemii — OeH3o0ar HaTpilo;

B) 3a0e3medeHHsT aJeKBaTHOI rigparamii mija gac
Hamagy pabmomionizy Ta MiornoOiHypii mis mpodi-
JTAKTHUKHA HUPKOBOI HEJJOCTATHOCTI.

3) nmpu MeTabomiYHOMY KpH31 — IHTEHCHUBHA Tepa-
mist, reMoianis.

4) mMOTeHUIHHO TremaTOTOKCHMYHI 3acobu, TaKi
K BaJbIpOATH 1 cajinuiiaTH, B oci0 3 gedinurom
CPTIA nmporumoxkasasi [9].

NMPOIrHO3

[IporHo3 craHy Ta piBHS ICUXIYHOTO PO3BUTKY
Nali€HTIB 3aJeXHUTh BiJ] BaXKKOCTI 3aXBOPIOBaHHS,
CTyHeHs YypaXEHHS BHYTPIIIHIX OpraHiB: cepus,
neuinkn ta [UHC, TepMmiHiB mouaTKky IiKyBaHHS Ta
e(peKTUBHOCTI IHTEHCHUBHOI Tepamii mpu mMetadonid-
Hilil gexkommencamii. Panus maHidecTamis 3axBopro-
BaHHS 3a3BMYail Mae OUIBII TSOKKHI mepedir Ta MeHII
cnpusTIUBUHN nporxos [10].
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3. HEAOCTATHICTb
KAPHITUH-ALUWNKAPHITUH
TPAHCJIOKA3M (CACTD)

Has3Ba

HepocTaTHIiCTb KapHIiTUH-auUNKapHIiTUH
TpaHcnokaswm / Carnitine-Acylcarnitine
Translocase Deficiency

MKX 10/11 E71.3-MNopyweHHs oOMiHYy
XUPHUX KNCIOT

3ATANIbHA IHOOPMALIA, KOPOTKUH

onuc BIOXIMIYHOIO AE®EKTY

Jediuut KapHITHH/aLMIKApPHITHH TPaHCIOKa3H
(CACTD), (OMIM: # 212138) — pigkicHe ayTOCOM-
HO-pELECHBHE 3aXBOPIOBAHHSA, NPHYHUHOIO SKOIO €
TeHeTUYHUNA Ae(eKT TPaHCHOPTHOTO NPOTEiHy, iH-
TETPOBAHOTO Y BHYTPIIIHIO MeMOpaHy MiTOXOHIpIil.
CACT € gBaAnsATHM YJICHOM BEJIHKOI POJUHH TpaH-
cnoptaux OinkiB SLC25 (solute carrier 25), xapak-
TEPHOIO PHUCOIO SIKUX € (hikcamis y BHyTpilIHINA MiTO-
XOHApianpHIH MeMOpaHi 3a JOMOMOTOK 6-TIETICBOTO
rinpodoOHOTO cermeHTy 3 anbda-cmipaneit. CACT
€ AHTHIIOPTEPOM, — CHCTEMOIO BTOPHMHHOT'O AaKTHB-
HOTO TPAaHCHOPTY, SIKA MEPEHOCHUTHh AlMJIKAPHITHHH
3 pi3HOI0 JIOBXXKMHOIO BYIJIELEBOrO JIAHIIOrA 4Yepes
BHYTPIIIHIO MeMOpaHy MITOXOHJpiii B 0OMiH Ha me-
PEHECEHHS BIUJIBHOIO KapHITHHY y NPOTHICKHOMY
HampsMKy. 3 OINIsIAy Ha HEMPOHUKHICTH BHYTpIMI-
HBbOI MeMOpaHW MITOXOHAPIH I8 alMIKApHITHHIB,
CACT BBaxa€eTbcsl KIOYOBHUM KOMIIOHEHTOM MiTO-
XOH/pialIbHOT'0 «KAPHITHHOBOTO YOBHUKA» (carnitine
shuttle), ockinbku nediuut CACT npuzBoauTh 10
OmoxyBaHHs B-okucHeHHs xkupHUX kuciaoT (JKK) [1].

[puunnoro nedpinury CACT e myramii B TeHi
SLC25A20 (3p21.31), skuii ekcupecyeTbcs B Oib-
mOCTI TKaHWH opraHizmy. Lleil ren koaye Oinox i3
301 aMiHOKHCIIOTH, CKJIaga€eThecs i3 9 €K30HIB, HOTO
3arajbHa JOBKHWHA CTAHOBUTH NMPUOIN3HO 42 THCAUI
map HyKJIeoTHAiB. Ha TemepimHiil yac BimoMo moHAL
30 marorennux BapiaHTiB reHy SLC25A20 (ClinVar,
NIH), O6impmicts 3 sSKuX —(QpedMmipT-MyTamnii,
CIpUYHMHEHI Jenenisimu i aymiikanismu. [Ipogemon-
crpoBaHo, mo 3anuiikoBa aktuBHicTh CACT mis
OJIHOTO 3 HAWOINBII MOMMPEHUX CEepe]l €BPOIEHIIiB
natoreHHoro Bapianty renySLC25A20 — ¢.397C>T
(p.Argl33Trp) ckinanae 25% y mopiBHSHHI i3 mpo-
JTYKTOM HOPMAaJbHOTO BapiaHTy IbOTO TeHy [2].

3 ommsaay Ha ekcnpecito TeHySLC25A20 B Oinb-
mocti TkaHuH opranizmy, CACTD npuramanHi MyJib-
THCHCTEMHI ypaKeHHsI, O1JbII BUpPaXKEHI B opraHax,
SKi HaWOLTBIIE 3aiekaTh BiJf OKHCHCHHS XUPHUX
KHUCIOT (cepie, CKeIeTHI M A3, IMediHKa Ta HUPKH).
OCKITBKY IPOAYKYBaHHS €HEPTii Y HOBOHAPOIKEHUX
B 3HAYHIN Mipi 3aJIE)KUTH BiJl MITOXOHIpiaJIbHOTO Oe-
ta-okucHenHs KK, neonaransuuit mepedir CACTD,
3a3BUYal, TSKKHH, CYNPOBOXKYETHCS T1IIOKETOTHY-
HOIO TIMOTJIIKEMI€0, TiTepaMoHieMi€to, TimepTpodiu-
HOIO KapaioMiomaTieio Ta/abo apuTmiero, amHOE, TO-
pymeHHIM (QYHKIii MediHKH, clIabdKiCTI0 CKeIeTHOl
MycKynarypu Ta eHuedaionariewn. Emizonu mera-
OoJiuHOT JeKOoMIIeHCcalil YacTO NPU3BOJAATH 10 parl-
TOBOT1 cMepTi HeMOBIAT. [iTH 3 BaxKuM JachiluToM
CACT MaroTh HeCHPHUATIMBUN IPOTHO3, OIIBIIICTD 3
HUX TTOMHpae y Bimi 1o 1-ro poxy [3].

VY mamieHTiB, fAki cTpaxaanTs Ha gedinut CACT,
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BiIMi4a€ThCs MiIBUIICHHS BMICTy B KpPOBI IOBIO-
JMAHIIOTOBUX AalIUIKAPHITHHIB Ta 3HUKCHHS BIIBHO-
T0 KapHITHHY, a TaKOX MPOSBISIETHCSA HecmenupigHa
nukapOokcuibHa anuaypis. [imormikemis mig dac
rOJOJyBaHHS € pPe3yJbTaTOM BHUCHaXKEHHs 3amacis
MEYiHKOBOI'O TJIKOI'eHY, SKi B HOBOHApOJIKEHUX He-
3HaYHi, Ta MOPYUIIEHHS HpPONECIiB TIIOKOHEOTCHE3Y.
lNimepamMoHieMiss BWHHKA€e BHACIIJOK BTOPUHHOTO
HNPUTHIYEHHS NUKIY CEYOBHHU Ha TJI1 3HUKEHHS KOH-
neHtpanii N-ameTwnriyramary depe3 Hee(eKTHUB-
He Oera-okucHeHHs KK B MITOXOHIpisiX 1 MpUTHI-
yeHHs nponykuii anetun-KoA. I[ligBuineHHs piBHS
KpCaTHHKIHA3U BimoOpa)kae MOMIKOJKCHHS CepIs i
CKEeJETHUX M’ s3iB, B TOH K€ Yac MiABUIICHHS PiBHI
TpaHCaMiHAa3 € MapKepOM ITOIIKOKEHHS MEYiHKH Ta
Mm’sa3iB. [Ipu posnanax B-oxkucHeHHst Hajuuimok KK
MeTaboi3y€eThcsl ajlbTEPHATUBHUMM IJISIXaMHU, 30-
KpeMa &-MIKpOCOMallbHUM OKHCHEHHSM, B DPE3ylib-
TaTi 4Oro eKCKPETYIOThCs NTUKapOOHOBI KHCIOTH. 3a
AHATI30M OpPTaHIYHUX KHCIOT y C€di y MAIi€HTIB 3
nedpinutom CACT BUABAAIOTHCS MiABUIICHI KOHIICH-
tTpanii 3-rigpokcu-(au-)kapOOHOBUX KHCIOT, TIIIIH-
Hy Ta BIJCYTHIH KeTo3 [4].

AOIAFrHOCTUKA

Il ETATHN

I. MacoBui HeoHaTanbHUM CKpUHiHr (MHC)

3abip kaniJgsgpHOi KPOBi 3 M’ATH y HOBOHAPOIKE-
HUX Ha TecT-O1aHK (cyxi miasiMu) 3 48—72 ron micns
HapoJUKEHHs y JOHOIIEeHHX, Ha 7—11 moOy XuUTTS y
nepeayacHo HApOJKCHUX.

HiarHocTtuyHi aHamiTH: BinbHHH KapHiTHH (CO),
kapuiTHH 3aranpHui (Total), amunkapuitTunu: C16,
Cle6:1, C18, C18:1, C18:2,cmiBBiIHOIIEHHS: Kap-
HiTUH BinpHUi/3aransuuit  (CO0/Total), C16/C2,
(C16+C18:1)/C2), C18:1/C16, C18:2/Cl6.

Metoauka— MS/MS (“Pharmbiotest”).

I.YToyHIOOYA AiarHOCTHKA

VY Bunaaky sussieHas npu MHC: fanunkapHiTHHIB
Ta |BIIBHOT'O KapHITHHY — TMOBTOPHE JOCIHIIKECHHS
KanuisipHol KpOBi 3 IN’STH y HOBOHAapOJIKEHHUX Ha
TecT-0JlaHKy (CyXi IUISIMU) 3 BU3HAUEHHSIM BHILE3a3-
HAYEeHHUX J1arHOCTHYHUX aHaJITIB.

Metonuka — MS/MS (“Pharmbiotest™).

Y pa3i BHABIEHHS NOBTOPHOTO ITiJBHUIICHHS-
piBHSI anuiIKapHITHHIB Ta ix cniBBigHomenb TC16,
Cl6:1, C18, C18:1, C18:2, C16/C2, (C16+C18:1)/
C2), C18:1/Cl6, C18:2/C16 ta |Co — mpoBeacHHS
HACTYIHHUX JOCITI)KECHB:

1) ceya — anuaypist TUKapOOKCHIBHIX Ta TiIPOKCHIH-
kapOoxcmnpHEX (C6—C10) xucnot. Metonnka— GC/MS;

2) akruBHicTb CACT y ¢ibpobnacrax mkipu,
JeUKOIUTaX;

3)  MOJeKyJIspHO-TeHETUYHHH
SLC25A20 [4].

aHaji3  TeHy

KNMIHIYHI CUMITTOMU

[TpuramanHoO 03HaKOW Je(eKTiB P-OKHCHEHHS
JIOBTOJIAHIIFOTOBUX JKUPHUX KHCIOT, 10 MEPENiKy SIKUX
BiHocutbest CACT, € MyJabTHCHUCTEMHICTh BPaKEeHHS
13 3aJIy4CHHSM J0 MMaTOJIOTIYHOTO MPOILECy rOJOBHOTO
MO3KY, CepIlsi, CKeIIETHUX M’ S31B Ta MeYiHKH [5].

Buginators 2 popmu CACTD: BakKy HeOHATalb-
HY, sIKa XapaKTEePU3YEThCSI BUCOKMM PU3UKOM ParTo-
BOi JUTAYOT CMEPTi Ta CEPEeHbOBAXKKY IUTIAUY (POp-
MY 3aXBOPIOBAHHS.
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OCHOBHUMHU KJIIHIYHUMH TIPOSIBAMH €:

* MOPYLICHHS 3arajJbHOTO CTaHy 1 ICHXOMOTOPHO-
TO PO3BUTKY;

 cHuedaonatis (CymoMu, JETapris, KoMa); Mi-
kpormedaris;

* ypakeHHsSI NediHkM (TremaToMeralniss Ta Hopy-
menHs 11 ynkuii);

e M's130Ba r'ilMOTOHIA 1 CIa0KICTB;

* MiaJITis, 3MiHa KOIBOPY cedi (4epBOHO-O0ypHii KOIIip);

* KapaioMiomarisi, MOPYIICHHS CEPI[EBOTO PUTMY
(myHOUKOBA Taxikapis, OJ0Kaan);

* CHHJIPOM DPanToBOI AUTAYOI CMEPTI;

* IUXaJlbHI pO3JIaNH;

* HUPKOBA HEIOCTATHICTD;

e rimotepwmis [5, 6].

CACTD BkitoueHuid B TaHeIb PO3IMIMPEHOTO HEOHa-
TAJILHOTO CKPUHIHTY, TPOTe HOTO CKiIaaHo nudepeHiitoBa-
TH Bi AeBIUNTy KapHITHH ManbMiToiITpaHcdepasn TUILY
II (CPTII). Ockinbku aHi 3aXBOPIOBAaHHS MArOTh MOAIOHY
KITIHIYHY KapTUHY, U1 HAX XapakTepHEe HAKONMYCHHSIM
OJTHAaKOBUX JOBTOJAHIIOTOBUX ANMIKAPHITHHIB, 1 JIHIIE
y Bunaakax CPT II iHOmi MOXYTh BUSIBISTHCS YPOIXKEHI
aHoMautil, tudepeHiiiina JiarHocTuKa Iux MnopyueHs 0a-
3y€ThCsl HA CCKBCHYBaHHI BIIMOBITHUX T'eHIB [7].

JIIKYBAHHA

JlixyBauaas CACTD 3HauyHOIO MipoI0 3aJEKUTH
Big GeHoTHIY Ta mepeadavac:

1) nieToreparmito:

- yacTe peryisipHe XapuyBaHHs, KPAaTHICTb SKOT'O
BIAPI3HAETHCS Yy PI3HUX BIKOBUX Tpymnax i 3MEHIIY-
€TbCsl 3 BikOM auTHUHHU. IlepepBHM MiX TOgyBaHHAM
Yy HOBOHapoOM)KCHOTO NOBHHHI TpHUBAaTH HE Oinbmme
TPHOX TOAMH. Y Billi Big 6 10 12 MicALiB HEMOBIIS-
Ta MOXYTh TOJIOAYBaTH A0 4 TOAMH BIEHb 1 BiJ 6-8
rogua BHOuYi. [liTu ctapme 12 MicsliB MOXYTh ro-
JMOoMyBaTH 4 TOOWHM BICHB 1 He MeHmeE §-12 romwH
BHOUYI. SIKIII0 HEMOBIISI XBOpi€, 0COOIMBO 3 TUXOMaH-
K010, a00 mepeOyBae B cTaHi karabori3mMy depes iHIII
¢di3ionoriuHi cTpecH, TroJIOAYBaHHS CJijJ OOMEKHUTH
TPbOMa-40THPMa TOAMHAMHU 3 YACTUM MOHITOPHHTOM
KJIIHIYHUX CHMIITOMIB.

NiTepaTypa

- BUKOPHCTAHHS CyMilled i3 HU3BKMM BMICTOM
JKAPIB 1 BUCOKHM BMICTOM BYTJICBOHIB (CHEPTETHU-
Hui Gamanc paniony: 12—-14 % — Ginku, 58-68 % —
ByrineBoau, 18-30% — xxupn);

- BKJIOYEHHS B pAaliOH CEpeAHbOJIAHIIIOIOBUX
tpurninepuais (MCT) y Burnsani macen;

2) MeIMKaMEHTO3HY TEpalilo: pernapari KapHiTHHY,
TPUTENTAHOTHY, AKMH CXBaJICHUH YIPABIIHHAM 3 KOHTp-
omio 3a npoxaykramu i meaukamentamu CIIA (FDA) ms
BUKOPUCTAHHS B SIKOCTI MPOMIXHOI cyOcTparHOi (aHa-
riepoTuyHoi) Teparnii y nanientis i3 LCFAOD.

[podinakTuka MeTadOMiIYHOT  JACKOMIIEHCAIIT
nepexdadyae YHHKHEHHS €Mi30/iB TPHBAJOT0 TOJO-
JyBaHHS Ta 3HAYHUX (I3UYHUX HABAHTAXKEHb, IO €
TpUTEpaMu PO3BUTKY MeTabomigroro kpu3y. Cmix 3
00epeKHICTIO 3aCTOCOBYBATH TaKUW JIIKAPCHKUU 3a-
ci0, sk mpono¢oin, 3 METOW IHAYKIIT Ta MIATPUMKH
3arajbpHOI aHecTe3ii, Tak K [e MOXKEe CIIPOBOKYBAaTH
emi3zon MeTtabosiuHOO jAekoMmneHcamniero [Ipu mera-
OomiyHOMY KpH31 — IHTEHCHUBHA Tepamis, reMoiari3
abo mepuToHeaNbHUN miamiz[8].

JlixyBanus FAOD mnepenbavae miaTpuMaHHsS MO-
CTIHHOrO MOCTauaHHs CHEprii mijg Jac karabomizmy
MPOCTUMHU BYIJIEBOJAMHU IEepopaibHO abo BHYTpilI-
HBOBEHHO, SIKIIO TAaIlieHT HE MOXE MHiJATPUMYBATH
aHa0oONi3M TpH TepopanbHOMY Tpuitomi. Jng Tux,
XTO HE IEpPEeHOCHTbh IEpOopalbHE TOMYyBaHHS, CIif
HeraHO pO3MOYAaTH BHYTPINIHbOBEHHE BBEJCHHS
TII0KO3M JUISl MIATPUMKH HOPMallbHOTO PIBHS INIIO-
ko3u. Ilpo¢inakTuka rinormikemii 3HHUXKYE PHU3HUK
MOB'SI3aHUX 3 HCIO HEBPOJOTIYHUX YpaKeHb [9].

NMPOrHO3

[Tpu Heonaranpuiii mManipecranii CACTD 6inb-
IIICTh Malli€HTIB MOMHUpae y Bili K0 3-X MicsLiB.
CMepTh 3a3BHYail HacTae BHACIIJOK CEpIEeBO-Jere-
HeBoi HegoctarHOcTi. [Ipn cBO€dacHOMY BHSIBICHHI
3aXBOPIOBAHHS Ta IOYaTKy JIKyBaHHS B PaHHbOMY
HEOHATAaJbHOMY TEepioAi, MpH AOTPUMAHHI PEKOMEH-
Janiif, JiTH MOXYTh MaTH CHPHUSTIUBHIA TPOTHO3.
[lpu mi3Hiit Mmanidecramii BiAMIYa€THCS MEHINHI
CTYyHiHb Ba)XXKOCTI KJIiHIYHUX nposiBiB [10].
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4. HEQOCTATHICTb KAPHITUH-NANBbMITOIN
TPAHCOEPA3U TUNY I
(AE®ILUUT CPT 1I)

HazBa

HepocTaTHicTb KapHiTUH-NanbMiTOINTPaHC
¢depasu Tuny I/

Carnitine Palmitoyl Transferase Type Il
Deficiency

MKX 10/11 E71.3 - MopyweHHA OOMiHY
XUPHUX KNCIOT

3ATANIbHA IHOOPMALIA, KOPOTKUW

Onunc BIOXIMIYHOIO AE®EKTY

Kupui kucnoru (XKK) € rojoBHuM cyOcTparoM okuc-
Horo ¢ochopuitoBans Ta npoaykuii AT® y miToxoH-
JIpisSiX BHYTPIIIHIX OpraHiB, 0COOJMBO IIE€YiHKH, CEPIT
Ta CKeJeTHHX M’s3iB. MeMOpaHa MITOXOHAPIH, SK 1 mO-
BepxHeBa MeMOpaHa KiiTiH, HenpoHukHa st KK 3 mo-
BKHHOIO BYITICIIEBOTO JaHIiora Oipme 14 aromis (C14—
C20), siKi TPaHCIIOPTYIOTBCS 13 KPOBI J10 KIITHH T'PYIIO0
nepenocuukiB (FAT/CD36, FABPpm, FATP1-6) ta ax-
TUBYIOTBCSl Y 1uTo30i1 anmi-KoA-cuHTeTa3010 3 yTBO-
peHHsiM noBrosianutoropux auuia-KoA [1]. Tpancmopt
JTOBTOJTAHITIOTOBUX aiii-KoA depe3 MiTOXOHIpPiadbHY
MeMOpaHy TOTpeOye 3aiydeHHs KapHITHHY Ta TpaHCec-
tepudikanii anmn-KoA y anun-kapHiTHH Ha 30BHIMIHI
MeMOpaHi MITOXOHJpi Ta 3BOPOTHOrO IEPETBOPEHHS
anuiI-kapHiTHHY y aunn-KoA Ha BHYTpimHIA MeMOpaHi
MiToxoHApi#. Jlume y ¢popmi ammn-KoA noBromaHIrorosi
KK crarore mocTymHUMH IS (PEPMEHTIB P-OKHCHEHHS
y MiTOXOHJpiampHOMY Matpukci. TpancmopT ammn-KoA
i3 IUTO30JI0 IO MAaTPUKCY MITOXOHAPI OMOCEPEaAKOBY-
€THCSl TaK 3BAaHUM “KapHITMHOBUM YOBHHMKOM™ (carnitine
shuttle) — kapuiTHH-nAnBEMiTOINTpaHCcdepazoro (CPT). Le
— KOMIUIEKC, 1m0 BKiIrodae na Gpepmentu (CPT I ta CPT
II) i Tpancnoprep (KapHITHH-aUI-KapHITHHTPAHCIOKA3y
(CACT)). CPT I na 30BHINIHIA MITOXOHIpiadbHiI MeMO-
paHi Karaji3ye YTBOPCHHS alMiI-KapHITHHY i3 anmi-KoA
Ta WOro nepeHeceHHs 4epe3 30BHIIIHI0 MeMOpaHy MiTo-
XOHApi# y MixkmeMmOpannwuii mpoctip. CACT tpancnoprye
aIUI-KapHITHH 4Yepe3 BHYTPIIIHIO MeMOpaHy MiTOXOH-
npiif, a CPT II katanizye 3BOpOTHY TpaHCecTepuQikario
anuIKapHIiTHHY y anmwi-KoA Ha BHyTpimHIA MeMmOpaHni
miToxoHpiit [2]. Excrpecis HedyHKIIOHAIBHUX OLIKIB
Oyab-sikoro 3 kommoHeHTiB CPT-koMIiekcy BHACIHITOK
JedeKTy BiAMOBITHOTO T'€HY HPU3BOAWTH O HOPYIICH-
HS (QYHKIIT “KapHITHHOBOTO YOBHUKA”, TPHUTHIUYCHHS
B-oxucHenHs nosroianiorosux JKK, KIiTHHHOTO eHep-
roneiuTy Ta HAaKOTTMYCHHS TOKCHIHUX iHTepMe/iaTiB.

HemocratHicTh  KapHITHH-IaIbMITOLITpaHChEpasu
tuny 11 (OMIM: #600650) BuHMKae BHACHIIOK JIedeK-
Tty reny CPT2 (nokamizamis— 1p32.3-31.1). XBopoba
YCIIaJIKOBYETHCS 33 ayTOCOMHO-PEIIECUBHUM THIIOM; JUIS
MiomaTH9YHOi (POPMHU MOKIUBUH TAaKOXK ayTOCOMHO-IO-
MiHAaHTHHUH TN ycaakyBaHHs [2, 3]. Y reTepo3urot Ho-
CICTBO MATONCHHMX MYyTallill, 3a3BHYall, Mae OC3CUMII-
TOMHMUI NIepedir, HATOMICTh ICHYIOTh ITOBIIOMIICHHS IIPO
MaHidecTallilo 3aXBOpIOBaHHS y KOMITAyHA-T€TEPO3UTOT.

Hapasi Bizomo monan 100 maToreHHUX MyTalii B
redi CPT2(ClinVar, NIH), Giigpma 9acTHHA 3 SKUX —
¢peitmmidpT- Ta Miccenc-myranii [4]. CTymiebs 3HH-
xeHHs aktuBHocTi CPT Il BHacmizok mnarosioriuHux
myTanid B reni CPT200ymoBioe oaHy 3 Tphox (e-
HOoTUIIOBUX (hopM 3axBoproBaHHs: (1) JieTandbHy Heo-
HaTaJdbHY QopMmy, (2) BakKy iHGAHTUIBHY ITCUIHKOBO-
cepieBo-M's130By dopmy i (3) miomaruany Qopmy, sKa
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MOXe MaHi(eCTyBaTH K y paHHbOMY AMTAYOMY BIilli,
Tak iy gopocnux [2,4]. [leprri aBi popmu — BakKi MyIb-
THCUCTEMHI 3aXBOPIOBAHHS, 110 XapaKTEPU3YIOThCA Me-
YIHKOBOIO HEAOCTATHICTIO, €Mi30JaMH TiIOKETOTHYHOT
rinortikeMii, KapaioMionarier, CyJOMaMH i PaHHbOIO
cmeprio. Mionarnuna ¢opma —HaiOIbII MOMIKpPEHE
MOPYLICHHS JTiMiAHOTO OOMiHY Y CKEJIETHHX M’ 533X Ta
HalyacTilra MpUYruHA CIaIKOBOI MiOTIOOIHYPii.
Bcranosneno neBHUIT 3B'A30K MiXK OKPEMUMH TTaTOTEH-
HUMH MyTalisiMd Ta (eHOTHNOBUMHU (opMamu redinuty
CPT II. Tak, neranpHa HeoHaTalbHa (OpPMa BiMIYaETh-
Csl 'y TOMO3WIOT i3 HyIbOBUMH Bapiantamu reny CPT2
(p.Pro227Leu, p.Lys414ThrfsTer7 ta p.Lys642ThrfsTero),
eKCTIpecis SIKUX MPH3BOAUTH 10 YTBOPEHHS yCIY€HOTo Oil-
Ky abo ioro BigcyTtHocTi BHachimok aerpamamii MPHK,
a TaKOK y KOMITAyHII-TETEPO3UIOT 3 KOMOIHAIIIO HYJIbO-
BUX Ta MEHII TsHKKuX Myrauiii B reni CPT2, mo aco-
iif0BaHi 13 MOMIPHO BaXKOIO ()OPMOIO 3aXBOPIOBAHHS
(c.[1737delC];[520G>A]) [3, 6]. [udanTHIBEHA TEUiHKOBO-
cepreBo-M’s130Ba (popMa BIIMIYAETHCS Y KOMIAyHA-TeTe-
PO3UTOT i3 MEHII MaToreHHNMH BapianTamu reny CPTII
(p-Tyr120Cys, p.Argl51Gln, p.Asp328Gly, p.Arg382Lys,
p.Arg503Cys, p.Tyr628Ser, ta p.Arg631Cys), B pe3yibTa-
Ti ekcrpecii skux npoaykyerbes pepment CPT 11 i3 nemio
OI7BIIOI0 3AJMIIKOBOIO AKTUBHICTIO, IO MPU3BOIUTH JIO
PO3BUTKY TIOMipHOT Ta TKKOI (hopM 3axBoproBaHHA [3, 6].
[Mizas miomatnuna dopma aedinuty CPT I acomiiioa-
Ha 13 maroreHHUMH BapianTamu reny CPT2, siki konyoTh
(hepMeHT 13 3HAYHOK 3aJIHMIIKOBOK aKTUBHICTIO [3, 6]. V
nepeBaKHOI OUTBIIOCTI XBOPHX Ha MiomaruyHy (opmy
nedinmuty CPT Il inenTHdikoBaHMI TATOTCHHUI aielb
p-Serl13Leu y romo3uroTHOMY CTaHi a00 y CKITafi KoMIIa-
yaI-rerepo3urot. Oxpim p.Serll13Leu, mo HaibOimBII 1MO-
HIMPEHUX MaTOreHHUX BapiaHTiB reny CPT2 y eBponeiinis,
BifHOCSTH TakoX p.Pro5SOHis ta p.Lys414ThrfsTer7 [4].

AOIAFrHOCTUKA

Il ETATHN

I. MacoBuM HeoHaTanbHUM CKpUHiHr (MHC)

3abip kanmiJasgpHOi KPOBi 3 M’ATH y HOBOHAPOIKE-
HUX Ha TecT-O1aHK (cyxi miasiMu) 3 48—72 ron micns
HapoJUKEHHs y JOHOIIEeHHX, Ha 7—11 moOy XuTTS y
nepeayacHo HapOKEHUX.

Hiarmoctryni anamita: BimeHHH KapHiTHH (CO0),
KapHITHH BUIbHUIA/3arajbHAN, KApHITHH 3arajbHUH,
arpkaprituan:C12-C18, C16, C16:1,C18, C18:1, C18:2,
C16/C2, C16+C18:1/C2, C18:1/C16, C18:2/C16 [7].

Metonnka — MS/MS (“Pharmbiotest”).

II. YrouHroroua giarHocTuka

VY Bunanky BusBiaeHHS npu MHC 3HMKEHHS piBHS
BUTPHOTO KapHITHHY Ta 3pOCTaHHS allMJIKapHITHHIB —
MOBTOPHE JIOCII/PKCHHS KaliIsIpHOT KPOBI 3 I'STH Y
HOBOHAPOJKEHUX Ha TecT-0JIaHKY (CyXi MIsIMHU) 3 BH-
3HaYeHHSIM BHIE3a3HAYCHUX JIarHOCTUYHHUX aHalli-
TiB. Metonuka — MS/MS (“Pharmbiotest™).

[TepequacHO HapoJIKEHI [IIiTH MAalOTh 3HUXKCHY
3MaTHICTH 10 CHHTE3Y KapHITHHY.

[Tpu 3umxenni CO ta migumenHi piBaiBC12-C18,
Cl6,Cl16:1,C18,C18:1,C18:2,C16/C2, C16+C18:1/
C2, Cl18:1/C16, C18:2/C16 gocaigxeHHS:

1) mpodins opraHigHIX KUCIIOT B cedi: 0e3 3MiH; MOJKITHBA
anuIypis AMKapOOKCIITFHUX KucaoT. Merommka — GC/MS;

2) su3HaueHHs aktuBHOCTI pepmenty CPT Iy ¢ibpo-
OnacTax MIKipH, JICHKOIIUTAX: 3HIDKCHA a00 BiACyTHS [8].

3) MoseKyIspHO-TeHeTUYHUM aHani3 reny CPT2
(mocaipkeHHs OKpeMHX MaKOPHUX MyTalii, cexBe-



PEKOMEHAALIT ANS BMIPOBALXKEHHSA Y MPAKTUKY OXOPOHU 300POB’'SA /
RECOMMENDATIONS FORIMPLEMENTATION IN HEALTH CARE PRACTICE

HyBaHHS reHy CPT2 Ta/abo mocnigKeHHS MYIbTH-
reHHOoi maneni, mo Bkiatouae redn CPT2) [2].
JlonatkoBi ;mabopaTopHi Mapkepu: TiMOTIiKeMis, Ti-
nepaMoHieMisi, MeTabONIYHUN alMa03; 3pOCTaHHS PIBHS
kpearuHpochokinazu (B 5 Ta Olnblie pa3iB) Ta 3arajJbHOTO
6inipy0iny, a Takoxx mijgBuiieHHs aktuBHocTi AJIT Ta ACT.

KNIHIYHI CUMITTOMU

Buainattb 3 ocHOBHi chopmu

HepocTaTtHocTi CPTII:

1. JleranpHa HeoHaranbHa (opMa — HaWOIIBII
pinkicHa ¢opma; maHidecTye B mepmii JHI JKHUTTS,
Ma€e BaXKHH Nporpecyrounii mepedir ta xapakTepH-
3y€ThCS MEYIHKOBOIO HEJOCTATHICTIO 3 T1IOKETOTHY-
HOIO TIMOTJIIKEMi€l0, KapAioMiomaTi€ro, CyIoMaMH Ta
CMEpTIO Yy paHHBbOMY Billi [4]. Y HOBOHApOIIKECHUX
PO3BHMBAIOTHCSl TiMOTEpMisi, JeTapris, CyIOMH, riro-
TOHIsI, rimeppediekcis, Kapjio- Ta TermaToMeranis,
apuTMmii cepis (OUTyHOYKOBI TaxiapuTwmii), HUpKOBa
HEJOCTATHICTh. [[7f mMami€eHTiB XapaKTepHiI CTUTMH
nu3eMOpioreHesy: CKOmeHe Y00, Mikpouedalis, BU-
COKe MiAHEOIHHS, MUCIIA3isd BYNIHUX PAKOBUH, JOBTI
KOHYCOBHJHI Taiblli, KOHTPAKTypH, TiNOMiIa3is Hir-
THOBHX IUIACTHH, KICTO3HA JMCIIIA31s HUPOK, 1e(DeKTH
Mirpaiii HeHpoHiB, BKJIIOYAaIOUYN KiCTO3HY AHMCILIA3iI0
0aszaipbHUX TaHTNI{B, nedekTn abo mucreHes3is MO3KY.
[IporHo3 HecnpusTIUBUH, CMEPTh HACTA€E BIPOIOBXK
nepioay BiJl J€KIJIBKOX JIHIB 0 KiJTbKOX MicsmiB [2].

2. IudanTuibHa (l‘[e‘llHKOBO CepLIEeBO-M5130Ba) (bopMa
MaHi(ecTye B IepIIi MICsII KUTTS; IPOBOKYETHCS Mepio-
JIaMH TOJIOAYBaHHS a00 BIpyCHUMH 1H(EKIIISIMH; XapaKTe-
PHU3YETHCS TIMOKETOTUYHOK TiMOTTIKEMI€I0, MEUiHKOBOIO
HEOCTAaTHICTIO, Kap/liOMiOMaTier0 Ta mepu(epuIHo0 He-
Hpomiomnariero, CyioMaMu, HaraaMu OOJTIO B )KUBOTI Ta rO-
JI0BHOTO 005110 [4]. OCO0HU 3 TSHKKOIO TUTSYOI0 TIEUiHKOBO-
CepLEeBO-M’SI30BOIO q)opMom nedinuty CPT II wmaroth
PHM3UK PO3BUTKY IICUIHKOBOi HEIOCTATHOCTI, YPa)KeHHS
HEPBOBOI CHCTEMH, KOMH Ta PanToBOi cMepTi. 3a yMOB CBO-
€9aCHOI JIIarHOCTHKH, MATa€ThCA JTIKyBaHHIO [2].

3. Iizust mionarnyHa opMa MOXe Machl)eCTyBam 1o-
YHHAIOYM 3 MIEPIOy AMTHHCTBA JI0 IOPOCIIOro BiKYy 1 BBaXKa-
€ThCst HalOLIBI Jierkoro. Mionarnuna dopma pedinury CPT
I € HafOLTBII MOMMPEHNM TTOPYIISHHSM JIITTITHOTO OOMIHY,
XapaKTEePU3Y€EThCS YPaXKCHHAM CKEJIETHHX M SI3iB 1 € Haii-
YaCTIIIOK TPHYMHOIO CIAAKoBOi MiormioOinypii [4,6]. Ham-
MipHI (i3M4HI HaBaHTaKEHHs, HQEKIIiiHI 3aXBOPIOBAHHS,
NepioM TONIOyBaHHs € HAOUIBII YaCTUMH TIPOBOKYFOUHMH
YUHHUKAMH TOCTPHX IPOSBIB 3aXBOPIOBAaHHS. SIK MpaBuio,
CTPaK/IAIOTh MPEICTABHUKH Y0JI0Bivoi ctari (5,5:1). s nel
XapaKTepHi HaIlaIx MIalTii, 0 CyMPOBOLKYIOTHCS MiOTI00i-
HYpI€I0, CIPOBOKOBaH| TPHBAIMM (i3MYHIM HaBAHTAKCHHAM

NlitepaTypa

4.1 Sigauke E, Rakheja D, Kitson K, Bennett MJ.

(0cobmuBO, TICIIS TOIOYBaHHS), BIULTMBOM XOJIOy a0 cTpe-
Cy; MOJKITFIBA CITAOKICTB ITiJT Yac Hara/1iB; O3HAKH MiOTIaTii MiX
HamagaMu, 3a3BHYA, BiAcyTHI. B okpemunx Bumaakax s ¢pop-
Ma MOYKE YCKJIaIHIOBATUCSI HUPKOBOK HEIOCTATHICTIO [2].

JIIKYBAHHA

JlikyBaHHA nposBiB:

1. [JietoTeparmis: 9acTe perymspHE XapdyBaHHS (He
MeHmie 8 pa3iB/moly). JlieTa 3 BHCOKMM BMiCTOM BYyTJIe-
BOJIiB; eHepreTnyHuil OanaHc pauiony: 12—14% — Ginkwy,
58-68% — ByrneBonu, 18-30% — xupu. BxiarodenHs B pa-
I[I0H Cepe/IHbOJIAHIIIOTOBUX TPUIIIILIEPU/IIB Y BUIVISAL OJIiH.

2. MenukamenTo3Ha Teparmis: L-kapriTnH (Uit me-
PETBOPEHHS TIOTCHIIHO TOKCHYHUX JIOBTOJIAHIIOTOBHX
arn-KoA B alMiTKapHITHHH) i KOHTPOJIEM KOHIIEHTpPAIIii
KapHITHHY B KpPOBI; IVIIIMH, BiTaMiHu rpynu B — y noszax,
BI/IMIOBIZIHO JIO IHCTPYKIIiH II0/I0 MEJMYHOTO 3aCTOCYBaHHSL.

3. [Ipu meTabonivHOMY KpH3i — IHTEHCHBHA Tepa-
misi, TemMo/iani3 abo mepuTOHEeATbHUH Miami3

4. JlixyBauHs FAOD mepenbauae 3abe3medeHHS
MOCTIHHOTO MOCTAaYaHHS €Heprii mig Jac karadouis-
My TpPOCTHMHU BYIJEBOJAaMH MEpOpanbHO ado BHY-
TPIIIHBOBEHHO, SIKIIO MAIIEHT HE MOXE MiATPUMYBa-
TH aHaboJi3M MpHU NMepopasbHOMY IPHUIHOMI.

5. 3amobiraHHs TiMOTITIKeMil 3MEHITY€E PU3UK PO3-
BUTKY HEBPOJOTIYHHUX ypakeHb [2].

[podinaxruka nepBuUHHNX MposABiB: (1) iHOY3ii mIrO-
KO3U TPU THTEPKYPEHTHHX IHQEKLsSX (s 3arnodiraHHs
karabosigHOro crany); (2) yacti npuiiomu ixi; (3) yHUK-
HEHHsI TPHBAJIOTO TOJOAYBaHHS Ta TPHUBAINX (Di3ZUUHMX
HaBaHTaXeHb. [IpodinakTUka BTOPHHHUX YCKJIa[HEHb:
3a0e3MeueHHs aJIeKBaTHOI TiipaTarii mig yac Hamaxy pao-
JoMiomizy Ta MiormoOiHypii (Ui 3amoOiraHHsS HUPKOBIH
HEeI0CTaTHOCT). UWHHUKY, SKUX CIiJ YHUKATH: TPHBAII
(i3nuHI HaBaHTA)XCHHsI, TOJOLYBaHHs, JIMXOMaHKa, repe-
OXOJIO/DKEHHSI, XIpYpriuHi BTpPYYaHHS; MEIMKAMEHTO3HI
(baxTopu: BasmbIIPOEBa KHUCIIOTA, 10ynpoden Ta niazenam y
BHCOKHX JI03aX, 3aCO0M 3arajibHoi aHecTesii [2, 9].

'eHeTHuHE KOHCYJNBTYBaHHS: BH3HAUYEHHS DPiBHIB
anunkapuiTuHiB (C12-C18) B mma3Mi KpoBi y 4iIeHIB
POIMHM; TIPH BUSBJICHHI BIAXUIECHb — MOJICKYJISPHO-
reHeTuyHe jpociijkenns reny CPT2.

NMPOrHO3

[Ipn HeoHaTambHIN ¢GopMmi pamToBa CMEpPTh MOXKE
HACTATH B MEPINi THI KUTTA. MaHidecTallis KIiHIYHUX
NpOsIBIB MOB’s3aHa 3 TPUBAJIUM TOJIOJyBAHHSAM Ta Ha-
CTYNHHMH CTaHAMU: JTUXOMaHKa, iH(eKIii, BaKIIMHAILIS,
¢i3nuHi Ta eMOIiifHI NepeBaHTAXEHHS, M0 MOXYTb
NPU3BOJIUTHU IO PANTOBOrO IOTIPIICHHS CTaHy (PO3BH-
TOK METa0OJIYHOTO KpU3y), KOMHU Ta cMepTi [2,4,5].

Carnitine palmitoyltransferase II deficiency: a clinical,

biochemical, and molecular review. Lab Invest. 2003;83(11):1543-54.doi: 10.1097/01.1ab.0000098428.51765.83

4.2 Wieser T. Carnitine Palmitoyltransferase II Deficiency. 2004 [Updated 2019 Jan 3]. In: Adam MP,
Mirzaa GM, Pagon RA, et al., editors. GeneReviews® [Internet]. Seattle (WA): University of Washington,
Seattle; 1993-2022. Available from: https://www.ncbi.nlm.nih.gov/books/NBK 1253/

4.3 Shelihan I, Rossignol E, Décarie JC, Bonnefont JP, Brivet M, Brunel-Guitton C, et al. Infantile
onset carnitine palmitoyltransferase 2 deficiency: Cortical polymicrogyria, schizencephaly, and gray matter
heterotopias in an adolescent with normal development. JIMD Rep. 2021;63(1):3-10. doi: 10.1002/jmd2.12243

4.4 Bocchini CA. Carnitine Palmitoyltransferase II; CPT2. 1995 [Updated 2017 Feb 6]. Available from:
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5.0E®ILUUT MOPOKCU-ALIUN-KOA-
OEFIOPOTEHA3U XUPHUX KUCNOT

3 NOBrMM BYTMELEEBUMM JTIAHLIIOTOM
(LCHADD)

HasBa

DediuunT rigpokcu-aumn-KoA-
OerigporeHasm XUPHUX KUCIOT 3 JOBIrum
Byrneuesum naduytrom/ Long-chain
hydroxyl-acyl-CoA dehydrogenase deficiency.
MKX 10/11 E71.3 — NMopyweHHs 06MiHy
XUPHUX KUCTOT

3ATANIbHA IHOOPMALIA, KOPOTKUN

onunuc BIOXIMIYHOIO AE®EKTY

[3onmpoBanmit pedinut rigpokcu-amuia-KoA-me-
TiIpOTEeHa3n XUPHUX KUCIOT 3 JOBIUM BYIJIECIIEBUM
nanmorom (LCHADD), (OMIM: # 609016) ta mo-
BHHH 1e(QILHUT MITOXOHIPIaJIbHOTO TPUPYHKIIOHAIb-
Horo Oinka (MTPD), (OMIM: #609015), no ckiany
sskoro BxoauTh LCHAD, € oqHUMH 3 HAWO1IbIII MONIH-
PEHHUX CHaJKOBHUX MeTabONIYHHX pO3JajJiB HOBOHA-
pomkenux. LCHADD ta MTPD xapakTepus3yroTbcs
BaXXKHM IepediroM Ta BUCOKHUM PiBHEM CMEpPTHOCTI
MPOTATOM MEpUIOro poky KUTTA[l, 2].

MTP — okramepHHH MyJIbTH(QEPMEHTHHNA KOMII-
JIEKC, KU CKIamaeThes 3 4 - 1 4 B-cyOOqUHUIB, IO
konytoTecss reHaMmu HADHA i HADHB, BigmoBigHo.
OO0uaBa TeHH po3TalIoBaHi B KOH]Iryparii rososa 1o
TOJIOBH Ha XpoMocomi 2p23.3 i MaloTh CIIUIBHHUH TPO-
morop. MTP noennye tpu ¢depmentu: enoin-KoA-ri-
nparazy (LCEH), 3-rigpokcu-auun-KoA-nerigporeHa-
3y (LCHAD) Tta 3-keroanui-KoA-tiomaszy (LCKAT),
SKI KaTali3ylTh TPH 3 YOTHPHOX MOCTITOBHUX €TAaIliB
[B-oKknMCHEHHS JOBTOJaHUIOTOBUX JKUPHUX KHCIOT. [Ipn
npomy, a-cyoommuums mposeiasie LCEH ta LCHAD
akTuBHIiCTh, B-cybonuuuus — LCKAT. [dedpiuur MTP
XapaKTepHU3YETHCS 3HMIKEHHSIM aKTUBHOCTI ycix 3 ¢ep-
MeHTIB. OCKIJIBKM HaWOUIbII TOMMPEHUM Je(eKToM
MTP-kommexcy € i3ompoBannii nedinut LCHAD npu
30epeKeHHI aKTUBHOCTI TigpaTa3W Ta Tiomas3u, I 3a-
XBOPIOBAaHHS PO3MIANAETHCA K OKpeMa HO30JI0Tis.

Hedinut LCHAD mnpusBoauth 10 OJO0KyBaHHS
MITOXOHPIaJIbHOTO P-OKMCHEHHS JOBrOJIAHIFOTOBUX
JKUPHUX KHUCIOT Ta HAKONWYEHHS TOKCHMYHHX IpO-
MIDKHUX IPOAYKTIB, IO CIPUUHUHSIE TOCTPI CUMIITOMH
Ta JOBrOTEPMiHOBI yckianHeHHs. KiiHI9HI cHMIITO-
MH TPOSBISIOTHCS €Mi30AaMu MeTabomigyHOi JTeKOM-
neHcanii Ha TJII TPHUBAJOTO TOJOJAYBaHHS Ta IHIIUX
MPOBOKYIOYHX (AKTOPIB i BpaXkaloTh OpraHu, siKi BH-
KOPHCTOBYIOTH JIOBIOJIAHIIOTOB1 JKHPHI KHCJIOTH B
SKOCTI OCHOBHOT'O JKepeya eHeprii (cepme Ta Cke-
netHi M’sa3u). Takox BigMmidaeTbes eHIedamomarTis,
TiMOKETOTHYHA TIiMOTIiKeMis, JaKTOAIU03 Ta MOpy-
menHst GyHkuii nedinku. KpiM TOro, Hakonu4eHHs
JIOBIOJIAHIIOTOBUX JKUPHUX KHUCJIOT Y MaTpUKCi Mi-
ToXOHApiH, cnpuunnene aedinurom LCHAD, npu-
3BOJUTH /IO OKCHJIATHBHOTO CTpecy 1 IMOPYLICHHS
MITOXOHApPialbHUX (QYHKIIiIH, IO PO3TIAMAAETHCS SK
natodiziomoriyHuii MexaHi3M (QOpPMYyBaHHS XpPOHidU-
HUX Ta HEBPOJIOTIYHUX CUMIITOMIB XBOPOOHU.

[Maronoriuni myrauii resy HADHA 00ymoBiio0Th
possutok LCHADD; xBopo0a Mae ayTocOMHO-pelecHB-
HUH THN ycrnankyBanHs. Ha manuit gac mo 6a3u ClinVar

(Hamionanpauii iHCTHTYT OXOpoHHM 310poB’si CIIA,
NIH) BHeceno 72 martoremni myTtamii reny HADHA,
OimpricTs 3 AKUX — 1e ¢permmripT (23), cruraiic-cailT
(13) ta micceHc myTarii (8), 1110 TPU3BOIATH J0 BTPATH
¢ynkuionaabHocTi (epmenty. Ha cporopimHid neHb
BCi mauieHTH 3 i3onpo0BanuM nedinurom LCHAD matots
NpUHANMHI OJTMH aJelb 3 MicceHc-MyTatiero ¢.1528G>C
(p-Glu474Gln), sxa BIIMBaE Ha KaTaNITHYHUH LEHTP
LCHAD oa-cybonunurmi. 3HauHa MOIIUPEHICTh MYyTa-
mii ¢.1528G>C, sika BusBmseThbcs npubauzuo y 90%
LCHAD-zediuuTHHX ajneneii, 103B0JIsi€ BUKOHYBATH Ie-
HETHMYHHMH CKPUHIHT IIbOTO 3aXBOproBaHHs. [HII MyTamii
B rerax HADHA a6o HADHB wacto npu3BogsTh 110 3a-
ranpHOTO Hedimury MTP[1, 2, 4].

OIAFrHOCTUKA

Il ETATMMN

I. MacoBuii HeonatanasHuii ckpuninr (MHC)

3abip xamiasgpHOi KPOBi 3 M’ATH y HOBOHApPOIKE-
HHUX Ha TecT-OnaHK (cyxi musamm) 3 48-72 rox micis
HapoOIKEHHS y NOHOMmEHHNX, Ha 7-11 moOy XuTTH y
nepea4acHo HaApOIKEHUX.

JliarHOCTHYHI aHaNITH: aUMJIKapHITUHH (Tid-
poxcunbHi  moximui):C12-OH, Cl14-OH, C16-
OH, C18-OH , C18:1-OH, C14:1-OH, C16-OH/
C16,C16:1-OH,C18:1-OH/C16,C18:2-OH,C18-OH/
Cl6(migBuimeHHs SKUX XapaKTepHO IS cTafii ne-
KOMIIeHCcaIii).

Metoauka — MS/MS (“Pharmbiotest”).

II.YTouHIOIOUa 1i1arHOCTHKA

VY Bumaaky BusBieHHs npu MHC fanumnkaphi-
THHIB — TOBTOPHE MOCIIIKCHHS KammiasipHOI KpPOBi
3 II’SITH Yy HOBOHAPOIKEHHWX Ha TecT-O0JaHKy (cyxi
MISIMA) 3 BHU3HAYEHHSAM TiAPOKCHUIBHHUX MOXIJTHUX
C12-OH, C14-OH, C16-OH, C18-OH, C18: 1-OH,
C14:1-OH, C16-OH / C16,C16:1-OH,C18:1-OH /
C16,C18:2-OH,C18-OH/C16.

Metonuka — MS/MS (“Pharmbiotest™).

[Ipu Bussnenni?C12-OH, 1C14-OH, 1C16-OH,
1C18-OH, 1C18: 1-OH, 1C14:1-OH, 1C16-OH/C16,
1C16:1-OH, 1C18:1-OH/C16, 1C18:2-OH, 1C18-
OH/Cl6nocniKeHHns:

1) B ceui — 1 mmkap6oHOoBUX KucIOT (C6-C14).
Meronuka — GC/MS;

2) 3HWKEHHS aKTHBHOCTI 3-Tigpokcmanui-KoA
JIET1IpOTeHA3H KUPHUX KUCIOT 3 JIOBTHM JIAHIIOTOM
B KyJIbTYypi hiOpoOIacTiB;

3) auis WiATBEPKEHHS JIarHO3y Ta IMPOBEICHHS Me-
JIUKO-TEeHETUYHOTO KOHCYJIBTYBaHHS — MOJICKYJSIPHO-
reHeTugHe pocnimkerHs reay HADHA. [3, 5, 8, 12]

JonmaTtkoBi mabopaTopHi MapKepu: TimOTIiKeMifd,
rimepaMoHieMisi, METaOONIYHUIE aUa03, JIAKTOAIH-
no3, TkpearuHpocdokinaszu, f3araipbHoro Oinipy0Oi-
Hy, TakruBHocTi AJIT ta ACT.

KNIHIYHI CUMNTOMU

Hedpimutr LCHAD wmoxe BHUSBIATHCA TiX dHac
CKPUHIHTY HOBOHApO/)KCHUX JO TMOSBU TMEPUIUX
CHMIITOMIB, 10 SKHX BiJHOCATBCS: MOPYLIEHHS TO-
JIEPAHTHOCTI 10 Xap4yyBaHHs, OJIOBaHHS, MISBICTH,
TiOTOHIsA, TemaToMeralis, ceplieBa HEIOCTATHICTH,
kapaiomiomnarisg. I[Ipu manipectanii LCHAD y pa=n-
HBOMY TUTSYOMY Billi, 3aXBOpIOBaHHS mepedirae 3xe-
OinpuIoro y Jerkiit popmi, npore 03HaKH BKIIOYAIOTh
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nporpecyody HirMEHTHY PETHHOIATiI0 Ta Heifpomna-
Tito.IlirMeHTHA PETUHOMATISI MOYMHAETHCS 3 TIMOMIr-
MEHTaIii Ta CKYMYeHHs MIrMEHTY B JKOBTIH TUIAMI i
MOCTYMOBO MPOTPECYE /10 HOBHOI anO(bn 3aHBOTO
noJsitoca oka. Ha mi3Hix cTaaisx y mamieHTiB moripury-
€ThCSI HIYHUHN 1 KOJIBOPOBHH 3ip, @ TaKOX NMPOTpecye
KOPOTKO30pIiCTh 3 MOAAIBIIOI BTPATOIO HEHTPAIBHO-
ro 3opy. Ilepudepuyna Helponaris 3a3BUYAN MOYU-
Ha€THCS 3 BTPATH CYXOXKIUIBHHUX pedekciB Ha HIK-
HiX KiHIOiBKax 1 TPyZAHOIIIB MpH X0Ab01 Ha I’ ATKaX.
3ro10M HAPYKEHICTh M’ 5A31B 1 aX1JIOBOTO CYXOKHILISI
3MeHIIye aiana3oH pyxis. [loganbiie nporpecyBaHHs
3aXBOPIOBAHHS XapaKTEpU3Y€ETHCS BTPATOIO BiAUYTTH
BiOpamii B HHKHIX KiHI[IBKaX, aTpodiero JIUTOK i To-
PYIICHHSIMHU XOIbOMU.

Heonaraneny ¢opmy LCHAD crain audepenuiro-
BaTH 3 IHIIUMH PiAKICHUMHU popMaMu KapaioMionarii,
BKJTIOYAIOUH XBOPOOY HAKOMHUUYEHHS TIIKOTeHY TUITY 2
(xBopoOa [Tommne), Ta 3 MOpyHMICHHSIMHU OOMiHY XHD-
Hux kucnot (FAOD), rakumu, sk gedinut rigpokcu-
anmn-KoA-geriiporeHasu >KHPHUX KHCIOT 3 TyKe
noBTuM ByTieneBuM janmiorom (VLCAD), nedimut
MHOXHUHHOT anmi-KoA-geriaporenasu, nedimuT kap-
HiTHH-anuiIkapHiTuHTpaHciaokasu (CACTD), npedi-
nut naiasMitoinrpancgepasu tuny 11 (CPT 11, Heona-
TanbHa (opMma), MOPYIICHHS 3aXOIJICHHS KapHITHHY
(CUD). HaBeneni posmagum OymayTh Bigpi3HATHCS 3a
pesynpratraMu 0OioxiMiduHOTO TecTyBaHHSA. CHiNbHHU-
MU B KJIIHIYHI# KapTHHI JaHUX NOPYUICHb € TiloKe-
TOTHUYHA TIMOTIIKEMisl 3 remaromeraiicto. Bakiausi
KJIIHIYHI 03HAKH, Ki MOXKYTbh JOTIOMOTTH BiJPi3HUTH
nedinut LCHAD Bix iHIIMX mopymeHb 0OMiHY XHUp-
HHUX KHCJIOT, BKJIIOYAIOTh HAasBHICTH KapaioMmiomaTii
Ta/abo pabmomioni3y, MO CIOCTEPITaeThCS MPHU Aes-
KUX, ajie He MpH ycix 3aXBOPIOBAHHSIX, pi3Hi MeTa-
60J‘I1TI/I alII/IJ'IKaleTI/IHy Ta npoqnm OpraHiYHUX KHUC-
JOT y cedi. OpraHmHy auymypuo 3a3BUYall MOXXHa
JIarHOCTYBATH 32 BMICTOM OPTaHIYHUX KUCJIOT y cedi
Ta aUIKapHITHHOBUM mpodimem miasmu. dedextn
JIUXaJbHOTO JIaHIIora BapiabesbHi 3a mposiBamMu. bio-
XIMIYHO Y XBOPHX CIIOCTEPIra€Thcsl JAKTOALMA03 i
KEeTOHEeMis (YacTo rnapajaokcanbHO — IiJBUIEHHS Ke-
TOHIB micns 1xki). /liarHocTHKa BUMarae mpoBejcH-
Ha JJHK-ananizy mt/IHK i speproi IHK, a B nesxux
BHUMaaKax HeoOXimgHa Oiomcis m’a3iB. [Ipu nmux craHax
MOXHa CIOCTEPIraTH KapIioMionariio; TimoTIiKeMis
3a3BUYail He BHU3HAUYAETHCS, 32 BUHSATKOM YPaXKCHHS
nedinku (cuHapomMu 3 BucHaxeHHsM MTHK). [le-
(heKTH ByIIIEBOJHOTO OOMIHY MOKYTH MPOSIBISITHCS Ti-
MMOTJIIKEMI€I0, 3HAYHUM JIAKTOAI[UJI030M, +/- KETO30M
i rematomerainieto. [Ipodine amuiakapHITHHY Ta Mpo-
(hinp OpraHiYHUX KHUCIOT Yy C€Yi MOXYTh JOMOMOTTH
nudepennitoBaru i posnaau Bin nedinuty LCHAD.

VY BariTHOI XiHKH, sika BuHotye mwiig i3 LCHADD,
icHye pusHMk po3BuTKy cunapomy HELLP (remomis,
MiIBUIIEHUN PiBECHb MEYIHKOBUX (HEPMEHTIB 1 HU3BKUI
piBeHh TpOMOOUIWTIB). B Takmx BUMamkax Ciim 37iH-
CHIOBATH TIEPUHATAIBHUI MOHITOPUHT Ta MEIUKO-Te-
HETHYHE KOHCYJIbTYBaHHS, OCKIJIBKH PU3UK LI KOKHOT
HACTYIHOI BariTHOCTI ctanoButume 25% [6, 7, 9, 13].

NIKYBAHHA

NikyBaHHa pediumty LCHAD nepepb6avae:

3) mieToTepamiio:

- 4acTe PeryssipHe XapuyBaHHA, KpaTHICTB SIKOTO
Bl[[pl?,HHCTI)CH y p13HI/IX BIKOBUX rpymnax i 3MCHIIY -
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€ThCSI 3 BIKOM AUTHUHU. [lepepBu MikX rogyBaHHSMH
Yy HOBOHapOM)KCHOTO TOBHHHI TpHUBATH He Oinbmie
TpHOX TOAWH. Y Bimi Big 6 10 12 MicAImiB HEMOBIATA
MOXYTh TOJIOAYBATH 10 4 TOAWH HA JEHB 1 6-8 ronun
BHOUYi. J[iTu cTapmie 12 MicsIiB MOXYTh TOJIOyBaTH
10 4 roguH Ha neHb 1 8-12 roguu - BHOYi. Skuio He-
MOBJISI XBOpi€, 0COOMMBO 3 JIMXOMaHKOI0, abo mepe-
OyBae B cTaHi karabouxismy uepes iHmi QiziomoriuHi
CTpecCH, TONOAYBAaHHSA CIiJ OOMEXHUTH TpPhOMa-do-
TUpMa TOJMHAMH 3 YaCTHM MOHITOPUHTOM KJIIHIYHUX
CHUMIITOMIB.

- TpyAHE BHUTOJOBYBAHHS CIiJi NPHUIUHUTH,
OCKIJBKHM TPYJIHE MOJOKO MICTHTH JOBTOJAHIIOTOBI
JKAPHI KHCJIOTH, Ta PO3IMOYATH CIelialli3oBaHEe KIi-
HiYHE XapuyBaHHS MOJOYHHMH CyMimamMu (Hampu-
knan, Lipistart®, Vitaflo (Nestlé Health Science),
abo Monogen®, Nutricia (Danone)).

- 3aCTOCOBYBATH CyMillli 3 HU3bKUM BMICTOM XHIB 1 BU-
COKMM BMICTOM BYIJICBOJIIB (CHEPIeTHYHUI OalaHC paIlioHy:
12-14% - Ginkn, 58-68% - ByrneBoau, 18-30% - xupwn).

- IOZlaBaTH B pallioH Maclia CepeHbOIaHIIOTOBUX
Tpnrnluepnms (MCT).

- JUIs IiTe# cTapiioro BiKy — CKJIaJHI BYTJIEBOJIHU Y
BUIIISIAL 100AaBOK 3 KYKYPYA3STHUM KpOXMajieM Ha Hid
(i 9yac TpUBANKMX €Ii30/iB FOJOJYBAHHS).

4) MEIUKaMEHTO3HY TepaIiio:

- TIpenapaTtu KapHiTHHY (IpH KOHIEHTpamii Biib-
HOTO KapHITHHY B Tmia3Mi MmeHme 10 MKMOIB/1.),
OCKIJIBKM HaJMIpHA KIJbKICTh allMJIKAPHITHHY 3 J0-
BIUM JIAHIIIOTOM MOY€ BUKJIMKaTH apUTMiIO;

- TPUTENTAHOIH (B IKOCTI MPOMiXkHOI cyOcTpaTHOI
(aHaTIIEpOTUYHOT) Teparrii).

I[podimakTuka wMeTabomigHOI  JEKOMIEHCAIil
nepenbavae yHHKHEHHS €Mi30AiB TPHUBAJIOTO TOJO-
JyBaHHS Ta 3HaYHUX (I3MYHMX HABAHTAXEHb, IO
€ TpUrepamMu po3BHTKY MerabomiyHoro Kpusy. [lpm
MeTaboIiYHOMY KpHU3i — IHTEHCHBHA Teparis, remMo-
niani3 abo mepuToHeanpbHUU miami3. [lamieHTam 3 Me-
TabONIYHOI0 JAEKOMIICHCAIII€I0 MPOTHIIOKAa3aHEe BHY-
TPIITHFOBEHHE BBEACHHS IIMiAiB Ta 3aCTOCYBaHHS
nponodony ais 3araibHol aHecTesii.

JlikyBanus FAOD mepenbavae 3abe3mneueHHs mo-
CTIHHOTO TOCTayaHHs eHeprii mij 4Jac karabousizmy
NPOCTUMH BYTJIeBOIaMH (TepopanpHO abo BHYTpIMI-
HBOBEHHO), AKIIO TMAMi€HT HE MOXE MiATPUMYBATH
aHa0oIIi3M mpu mepoparbHOMy npuiiomi. [l TUX, XTO
HE MEePeHOCHUTh IepopaibHe TONyBaHHs, CIIiJ| HeraifHo
pO3MoYaTH BHYTPINTHLOBEHHE BBEJCHHS TIIIOKO3H JJIS
HiITPUMKH HOpMaibHOTO 1i piBHS. [IpodinakTuka ri-
NOTIiKeMil 3HI)KY€E PH3HK ITOB'sI3aHUX 3 HEKO HEBPOJIO-
TIYHHX ypa)XXeHb. 3 METOI0 KOHTPOIIO Ta MOHITOPHH-
Iy YCKJIaZHEHb HEOOXiTHO 3a0e3MEUuTH pPeryIsIpHHI
ornsin opranpMoriora Ta kapaionora[6-7, 10-11].

NMPOrHO3

Kurreszarpozuumu npossamu LCHADD e pantosa
3yHNUHKA Cepls Ta CHHAPOM pPAnTOBOi CMEpPTI HEMOB-
nat1. IIporHo3 crtany Ta piBHS HEPBOBO-TICHXIYHOTO
PO3BUTKY MAI[i€HTIB 3aJ€XKHUTh Bijl BAXKKOCTI 3aXBOPIO-
BaHHS, CTYINEHs ypakeHHs BHYTPIIIHIX opraHiB (cep-
s ta nevinku) ta [I{THC, TepMiHiB moyarky JiKyBaHHS
Ta e(peKTHBHOCTI IHTEHCHUBHOI Tepamii mpu MeTado-
NigHIH mgexommeHcamii. MeTabonigHUA KPU3 MOXKE
MPOBOKYBATHCS IHTEPKYPEHTHUMH 1HPEKIIHHIMH 3a-
XBOPIOBAHHSIMH, TPUBAIUMH €I113071aMH TOJIOyBaHHS,
¢i3ngHIM ab0 eMOIIHHUM IepeHaBaHTAKEHHSIM.
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6. AEDILIUT ALIMN-KOA JEMOPOrEHA3
XWUPHUX KUCNOT

3 IY)KE NOBIMM BYTIELIEBUM NAHLIIOrOM
(VLCAD)

HA3BA

Oediunt Aunn-KoA perigporeHas

XUPHUX KUCNOT 3 AyXe OOBrMm Byrneue-
BuM naHurrom/ Very long- chain acyl — CoA
dehydrogenase deficiency

MKX 10/11 E71.3 - MopyweHHA OOMiHYy
XUPHUX KUCNOT

3ATANIbHA IH®OPMALIAA, KOPOTKUN
onunuc BIOXIMIYHOIO AE®EKTY

Hedimut Annn-KoA-nerigporeHasu XUpHUX KHC-
not (VLCADD) 3 nyxe TOBTUM BYTJICLHEBUM JAHIIO-
roM — MeTabosigHe 3aXBOPIOBAHHS i3 ayTOCOMHO-pe-
[[ECUBHUM THIIOM YCIaJKyBaHHS i BUCOKUM PU3HUKOM
neranpHocTi. Brnepme VLCADD Oyno onucano y
1993 poui, Hapa3i BBaXKaeThCsH OJAHUM 3 HAWIOMIM-
PEHIMUX po3NaAiB BHYTPIIIHROMITOXOHAPIaIbHOTO
B-OKMCHEHHS KUPHUX KHUCIOT.

VLCAD xkatami3ye Mo4aTKOBUH eTam po3merieH-
HSl J)KUPHHUX KHUCIIOT 3 JOBXKHHOIO JIaHIora Bix 14 no
20 aromiB Byriento. [lepexis Ha BUKOPHCTaHHS JJOBTO-
JAHIIOTOBUX XXUPHUX KHCIOT B SIKOCTI cyOcTpary st
OTPHUMAaHHS CHEPrii € KPUTHIHOK TOYKOIO (hi3ionoriy-
HOI ajamramii HOBOHAPOKEHOI AWTHHH. BHYyTpim-
HBOYTpOOHO eHeprosabe3medeHHs IUIOAY Oa3yeTbes
Ha TpaHCIUIAIlCHTAPHOMY ITOCTadyaHHi rioko3u. Ilicns
HapOJUKEHHS JKUPH MaTepUHCHKOTO MoJioka (OJIM3bKO
60% KaJopii) CTalOTh OCHOBHUM JIKEPEJIOM €HEProyT-
BOPCHHS, 0COOTMBO IS CEpIlsl Ta IHIIUX OpPraHiB 3 BU-
COKHM piBHEM CIIOKHBAaHHS €HEprii (TOJTOBHHUI MO30OK,
HUpKHU Ta ckeneTHi M’ s13u). Ockineku VLCAD ininiroe
UKI 3 4 MOCHIJOBHUX PEaKIlii, 3HWKEHA BHACIIIOK
TEHETUYHOT0 Je(eKTy aKTHUBHICTh ILOro (EpMEHTY
MPUTHIYY€E MITOXOHJApiaJbHE B-OKMCHEHHS JOBrOJaH-
IIOTOBUX XUPHUX KHCIOT B IIJIOMY, 1110 IPU3BOIUTH 110
3HIDKEHHA npoaykiii AT® y xxitTuHax opranizmy. Bra-
CIIZOK HEJAOCTATHBOTO eHepro3abe3nmeueHHs MioKapIy
HOTIPIIYEThCS MIATPUMKA CEPLEBOT0 BUKHIY, IO IO-
CUJIIOE TINOKCiI0 TKaHWMH, OCOOJIMBO IPU TPUBAIOMY
ronoxyBanHi. HaiiBaxui Hacninku nedinuty VLCAD —
PO3BUTOK paHHBOI IUTAYOI Kapjaiomiomnarii, rermarome-
raiis, TINOTOHIA Ta MEPIOAMYHI €i30AH TIMOTTiKeMil.

3axBOpIOBaHHS 00YMOBIICHE YHCICHHUMH MYTaIlis-
mu y redi ACADVL (OMIM: #609575), nokanizoBaHo-
My Ha xpomocomi 17 (moxyc 17p13.1). 'en ACADVL
BIIHOCSITH JIO POJAMHH TOMOJIOTIYHHX T'eHIB, SKi KOIY-
10Th anuia-KoA-zerigporeHasn XUpPHUX KHCIOT 3 Mpsi-
MuM naHnorom kopotkoi (SCAD, C4-C6), cepenuboi
(MCAD, C6-C10), Benukoi (LCAD, C10-C14) ta gyxe
Benukoi (VLCAD, C14-C20) nosxunu. Lli worupu ro-
moJiord MaoTh 40%-By 1A€HTHYHICTH aMiHOKHCIOTHOT
MOCJIITOBHOCTI KaTaJITUYHOTO JOMEHY Ta BHUKOPHC-
TOBYIOTHh (praBiHameHimauaykieotun (FAD) B skocTi
kodakropy. VLCAD e ynikanpHOIO cepen ammi-KoA-
JIeTiaporeHas 3a po3MipoM, CTPYKTYpOIO Ta JIOKai3a-
uiero y mitoxouapisix. SCAD, MCAD ra LCAD - ro-
MOTETpaMepH, 110 CKJIaJaIThCs 13 CyOOAMHUIL MACcOIO
43-45 xla, VLCAD — numep i3 cybonuHuIs Macow 70
k/la, Ko)kHa 3 SKHX Hece moyinentua macoro 29 x/la,
BIICYTHIH y TPbOX IHIIUX JAETigporeHa3. BigmiHHiCTIO
VLCAD Ttakox € mopiBHSHO CJIa0KHil 3B’SI30K i3 BHY-
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TPIMIHBOI0 MEMOPaHOI0 MiTOXOHAPIH.

I'en ACADVL cknagaersca 3 20 ex30HIB Ta Xa-
PaKTepHU3yEThCA 3HAYHOI T'C€HETHYHOI TeTepo-
IEHHICTIO, HIO 3yMOBJIOE KIIHIYHHE moMiMOpdhizm
VLCADD, noB'si3anunif i3 CHMIOTOMAaTHKOIO Ta BiKOM
MaHidecTanii XBOpoOHU, BaXXKICTIO MPOSIBIB Ta CTyIIe-
HEM ypakKCHHS MEBHUX OpPTraHiB i TKaHUH (BUAUISAIOTH
TpU OCHOBHHX ()EHOTHINHM 3aXBOpIoBaHH:). HaliBaxkua
tdopma gedinuty VLCAD cynpoBOmKyeTbCS Kapi-
OMIOIATi€X0 1 MEYiHKOBOIO HEIOCTATHICTIO Ta 4acTO
3aBEpUIYETHCS JETalbHO BIPOJOBXK MEPIIOTO POKY
*ut1Ts. [Ins cnagkosoro nedinuty VLCAD, 06ymoB-
JEHOTO TOMO3HMTOTHHUMHU ab0 CKIaJHUMH TETEepO3H-
roTHuME MyTanismu reny ACADVL, BcranoBneHuit
KOpeNAmiiHui 3B°A30K MiX THOOM MyTamii Tta ¢e-
HOTUIIOM XBopoOu. Ilepemik MaToreHHUX MYyTaIlii,
BHeceHux 1o Human Gene Mutation Database, nepe-
Buiye 350 BapiaHTiB 1 pO3MIMPIOETHCA 11O Mipi OTpH-
MaHHS HOBMX JaHux. [1, 3, 10].

[Tpubauzno 80% maToreHHUX BapiaHTIB MOB’A3aHI
3 BIICYTHICTIO 3aJHIIKOBOI aKTHBHOCTI (EpMEHTY
(Hy7bOBI BapiaHTH) BHACIHIJIOK MicCeHC- Ta (peiiM-
mipT-myraniii. Jlo HaiOINIbII MOMMPEHUX NATOTCH-
Hux BapianTiB reny ACADVL BinHocaTh p.Val283Ala
(rs113994167), sxuit BusBiseTbes npudauzao y 20%
VLCADD-no3uTUBHEX cy0’€KTiB IIpH BUKOHAHHI PO3-
IIIPEHOTO HEOHATaJbHOTO CKpuHIiHTY. Lleil BapiaHT
3yCTPIYa€eThCsI B 3aralbHid MOMyJNSIil i3 4acTOTOIO
0,1% Ta BHecenmii 1o 6a3u ClinVar (Hauionanbuuii
IHCTUTYT oxopoHu 310poB’s CIIA, NIH)[3].

OIATHOCTUKA

Il ETATHN

I. MacoBun HeoHaTanbHUM CKpUHiHr (MHC)

3abip xaniJsgpHOi KPOBi 3 M’ATH Yy HOBOHAPOIKE-
HUX Ha TecT-O0nmaHk (cyxi miasimu) 3 48-72 rox micins
HapOJUKEHHS y AOHOHmEHUX, Ha 7-11 molOy *XuTTS y
nepea4acHo HApOIKECHUX.

JliarHOCTHYHI ~ aHAITH: tamumkapHiTHHEC 14:1,
C14:2, Cl14, Cl6, C14:2 / C14, C14:1/C16i, C14:2/C16i,
C14:1/C16, |Co(xapakTepHo AJst cTaii JeKoMIIeHCalliT).

MeTtoguka— MS/MS (“Pharmbiotest”).

Il.YTouyHIOlO4aA AiarHocTMkKa

VY Bunagky susBinenus npu MHC fanuunkapHiTHHIB,
MOBTOPHE JOCHIUKEHHS KamiIsApHOi KPOBi 3 I ATH y
HOBOHAPOJ/KEHHUX Ha TeCT-0MaHKy (CyXi MIsAMH) 3 BH-
3HaueHHsM anuiakapHiTuHiB Cl14:1, C14:2, C14, Cl6,
Cl14:2 / C14, Cl14:1 / Cle6i, C14:2 / Cl6i, Cl14:1 /
C16,ra BinpHoOrO KapHuituny (CO0) [3-4, 6, 10]

Metonuka—MS/MS (“Pharmbiotest”).

[Ipu BusasnennitCl4:1, 1Cl14:2, 1Cl4, 1
C16,71C14:2 / C14, 1Cl14:1 / Cl6i, Cl4:2/Cl6i,
C14:1/C161, |Co mociigxeHHS:

1) B ceui — 1C6-C14 nukapOoHOBUX KUCIOT. Me-
tonuka —GC/MS;

2) aktuBHicTb VLCAD y nelixonurax;

2) pns WMiATBEpIKEHHS AiarHO3y Ta MPOBEICHHSA
MEJIMKO-TeHETUYHOTO KOHCYJIbTYBaHHS — MOJEKYJISIP-
Ho-TeHeTHU4He nociimxkenHs reny ACADVL.

JlonatkoBi naboparopHi Mapkepu: rimoriaikemis, |
KpeaTHHpOCPOKiHA3H, TimepamMoHieMis, MeTaboIid-
HHUW anumo3,f3aranpHoro OimipyOiHy, TMiormoOiHy,
taxktuBHocTi AJIT Ta ACT.

KINIHIYHI CUMITTOMU

Buninsiors 3 ¢popmu 3aXxBOproOBaHHS:
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- BakKka HeoHaTanbHa popma VLCADD;

- momipHo Baxkka popma VLCADD, mo mposBius-
€Thes y JiTe! Bil paHHBROTO HEOHATAIBHOTO MEPiOay
110 neplozly PaHHBOTO AUTHUHCTBA;

- mionatuuyna popma VLCADD 3 ni3Him mouar-
KOM, 1110 MPOSIBISETHCS Yy JITEH CTapUIOTo BiKY.

Heonaransna ¢opMa 3aXxBOpIOBaHHS XapaKTepH-
3y€TbCSl TOTIPHICHHSAM 3arajbHOTO CTaHy JUTHHHU
NPOTATOM MEPIINX MICAIiB XHATTA. XapaKTePHUMH
O03HaKaMM € MJISIBICTh abo TigBHIEHA 30yIJIUBICTS,
BiJIMOBa BiJ %Ki, allecTOHEMI4HE OJIOBaHHS, PO3BUTOK
ne4iHkoBoi abo HUPKOBOI HENOCTATHOCTI, M'S30BOT
crnabkocTi,cepreBuXx apuTMiil i xapaiomionarii. Ta-
KO TTOBiJOMJISI€THCSA PO MEepUKapiaTbHUI BHUIIIT.

locTpa MetaboniuHa AeKOMIICHCAIis Y AiTeH 3 ne-
¢inurom anun-KoA gerifiporeHasu >XUPHUX KUCIOT 3
Jy’)Ke JOBTHM BYIJICIIEBUM JIAHIIOTOM — CTaH, SKUH €
KPUTUYHHUM Ta 3arPOXKY€ )KUTTIO TUTHHH, IPOSBIISIETH-
cs y BUINIANI rocTpoi eHnedanonarii (MIABICTh, cO-
HJIUBICTB, JIETApTis, KOMa) Ta HamaJIiB OIIOBOTH.

[TomipHO Bakka (opma 3a3BHUAll MPOSBISAETHCS TillO-
KETOTUYHOIO TIOIIKEMI€I0 Ta renaroMeranietro. MoxyThb
CIIOCTEpIraTucs TOHIKO-KJIOHIYHI CyIOMHU Ta IPUETHYBa-
THCh O3HAKHU CEPLEBOi Ta HUPKOBOT HEJOCTATHOCTI.

MionarnyHa ¢opMa 3aXBOPIOBAHHS IPOSIBISETHCS
130JIbOBAHUM YPaKCHHSAM CKEJIETHHX M’s3iB, Hemepe-
HOCHUMICTIO (pi3MYHHX HaBaHTaXXCHb, MiajTi€lo, padmo-
MiOJIi30M Ta MiOTNIOOIHYpi€r0, sIKi 3a3BUYall BUKIMKAHI
IHTEpKYPEHTHUMHU 1HPEKIIITHUMHU 3aXBOPIOBAHHSIMH, T0-
JIOJIYBaHHSM, (i3MYHUM 200 SMOLIMHUM IIePEBAHTAKEH-
Ham. [lepmmit enizon pabaomioni3y 4acTo MpOsIBISETHCS
13 migBumeHHsaM kpearnakinazu (CK). [7, 11-12]

JIIKYBAHHA

Crparerii nikyBanus VLCAD BkirouaroTh 3amno0i-
raHHs eri3ojaM KaTaboJi3My IUISXOM 3a0e3MeyeHHs
JIOCTAaTHBOI KINBKOCTI eHeprii, YyHUKHCHHS HaaAMIip-
HOTO I'OJIOJyBaHHS Ta 3MiHU )KHPOBOTO CKJIANy IIi€TH.

HieTorepamis 3a3BUYail  BKIOYa€ OOMEKEHHS
CIOKMBAHHS JIOBTOJIAHIIOTOBUX JKMPHHUX KHCJIOT
(LCF) i3 nomoBHEHHSM TPUIIILEPHAAMH CEPEIHBO-
ro nanutora (MCT). Mera pgierorepanii mossrae B
MiHiMi3amii BHpPOOJCHHS TOKCHYHHX METa0OMIITIB
JKAPHHUX KUCIOT 1 3a0e3medeHHl JKepena eHeprii, K

NiTepaTtypa

npauino, ne MCT, mo0 o0ifiTu GpepMEHTHHH OIOK
y P-OKHCHEHHi, TAKHM YHHOM 3aM00iralouyu 3ajeix-
HOCTI OUTHHHU BiJ 3amaciB TIIOKO3W Ta BUPOOICHHS
KETOHIB, SIK aJIbTEPHATUBHOTO JKepelia eHeprii.

[Ipu GezcumMTOMHOMY mepeldiry 3axBOpIOBaHHS
abo nerkin popmi VLCAD, n03BONISIETHCS TONYBaHHS
TPYAAI0 MPHU JOCTATHIM KIIBKOCTI TPYyAHOTO MOJIOKA
Ta Z[OTpI/IMaHHl peKOMEHALIH MOA0 YHUKHEHHS eli-
30/1iB TOJOJyBaHHS.

[Tpu nomipuiit popmi VLCAD pexomeH0BaHO J0-
MOBHEHHS MaTEPUHCHKOTO MOJIOKa CIelialli30BaHOl0
cymimnrio 3 Hu3bkuM BMictoM LCF i Bucokum MCT.

[Tpu Baxkiét popmi VLCAD abo merabomiuHii
JeKoMmeHcalii OCHOBHHM JDKEPEIOM XapuyBaHHS
MOBWHHA BUCTYIIATH CTeNiaji3oBaHa CyMill 3 HHU3b-
kuM BMictom LCF i Bucokum pisaem MCT.[8, 9]

B saxocti MCT BnpoBaJKyeThCs BUKOPHCTAHHS
Tpurenranoiny* (mociijykeHHS €(EKTUBHOCTI Iue
MPOBOJATHCS).

MeankaMeHTO3HE JTIKyBaHHS IiJ 9ac MeTadomid-
HOTO KpH3y:

- KOPEKI[is TIMOTIIKEMIYHOTO CTaHy — B/B BBEJICH-
HS PO3YHHY TIIIOKO3U BIAMOBIAHOT KOHIICHTPAIIIT;

- 3abe3neyeHHs] ajeKkBaTHOI rigparawmii mijg yac
Hamaay pabmgoMionizy i MioroOiHypii 118 YHUKHEH-
HSl PO3BUTKY HHUPKOBOI HEJJOCTATHOCTI;

- TIpH TimepaMoHieMii - aKTUBATOPH 3B’ A3yBaHHSA
i BUBCJCHHS a30TUCTHUX CIOJYK — OCH30aT HATPIIO;

- TpenapaT KapHITHHY (10 -25 Mr/Kr/z[o6y) npu
KOHIIEHTpalii BIILHOIO KapHITHHY B IJIa3Mi MEHIIE
10 MKXMOJTB/T;

[Ipu kpu30BOMY CTaHI CIiJl yHUKATH BHYTPIOTHBO-
BEHHOTO BBEJEHHS JiNiAiB, MPU IOMY BIPOJOBXK 7
JIHIB HEOOX1THO J0JaTH HE3aMIiHHI KUPHI KUCIOT IS
MaIieHTIB HAa ApCHTepaJbHOMY XapuyBaHHi [11].

NMPOrHO3

[Iporuo3 crany Ta piBHSA (Hi3UYHOTO PO3BUTKY IIa-
I[I€HTIB 3aJIKUTH BiJ BAXKKOCTi 3aXBOPIOBAHHS, CTyTIe-
HSl ypa)KeHHs BHYTPIIIHIX OpraHiB (ceple Ta MediHka),
TEPMIHIB MOYATKy JiKyBaHHs Ta €()EKTUBHOCTI IHTEH-
cUBHOI Teparii npu MeTaboiuHil nekoMieHcarii. Pan-
Hs MaHi(ecTalis 3aXBOPIOBaHHS 3a3BUYail Mae OiIbII
BaKHH Tepedir Ta MEHII CIPHUITINBHIA PoTHO3 [12].
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7. DE®IUUT ALUN-KOA OEFOPOTEHA3
XWUPHUX KUCNOT 3 CEPEAHbOIO
NOBXWHOIO BYTMELEBOIO NAHLIOTA
(MCAD)

HA3BA

Oediunt Aunn-KoA perigporeHas XupHux
KUCNOT 3 cepefHbLOI0 AOBXKUHOK BYrfeLeBoro
naHutora /Acyl-CoA dehydrogenase, medium-chain/
Medium-chain acyl-coa dehydrogenase;
MCADH; ACADM

MKX 10/11 E71.3 — lNopyweHHA OOMiHYy
XUPHUX KACNOT

3ATAJIbHA IHOOPMALIA,

KOPOTKWM OMNMUC BIOXIMIYHOIO OE®EKTY

MCAD(OMIM:#201450)— reHeTHYHE ayTOCOMHO-
peliecHBHE CIIaJIKOBE 3aXBOPIOBAHHS i3 BHCOKUM PHU3HU-
KoM JietanbHocTi. O0ymoBiieHe myTanieto renyACADM,
110 JIOKaJi3y€eThCs Ha Xxpomocomi | mokyc p31. ['en xoxye
¢depment anmn-KoA gperizporenasy >KHPHUX KHCIOT 3
CepenHbpOI0 NOBKUHOIO ByrieneBoro naniora (MCAD),
SIKAW € OHUM 13 (epMeHTiB, 10 OepyTh y4acTh y MiTO-
XOHJIPiaJIbHOMY [-OKMCHEHHI KUPHHUX KHCIOT. DepMeHT
€ TOMOTETPAMEPOM 3 MOJIEKYJISIPHOIO Macolo OIH3bKO 45
k/la, micTuTh 12 ex30HiB, Oepe y4acTh B MiTOXOHpiaib-
HOMY [(-OKHCHEHHI JKHPHHX KHCJIOT, BYIJICICBHH JIaH-
IIOT SIKUX MICTUTH 6-10 atomiB [1].

MCAD € opniero 3 ammi-KoA-aerimporenas, ski
KaTaJli3yloTh MepIly CTajilo MITOXOHJApiaJbHOrO OeTa-
OKHCHEHHSI XMPHHX KHCJOT, aepoOHOro mpouecy, Io
PO3IIETIIIOE KUPHI KUCI0TH 10 aneTi-KoA i go3Boisie
BHPOONIATH eHeprito 3 kupiB. [lepima cranis monsrae y
BHJaNeHHI ogHOTO BonHIO 3 C-2 i C-3 Tioedipy ammi-
KoA 3 mpsiMUM JIaHIIOTOM, 1[0 IPU3BOIUTH JJO yTBOPEH-
Hs TpaHc-2-eHoin-KoA. ledinut ¢pepmenTy npu3zBoauTh
710 OJOKyBaHHS (4M PI3KOTO 3HMIKEHHS aKTHMBHOCTI) Mi-
TOXOHJIPI1aJIbHOTO [P-OKMCHEHHS, MOTIpUIYEThCS IOCTa-
YaHHS eHeprii nepudepuIHnX TKAHUH Ta 301IBITY€ETHCS
3aJIe)KHICTh BiJl TIIFOKO3U 3 BUCOKHM PH3UKOM PO3BUTKY
TIMOKETOTUYHOT TIMOTIIKeMii Ta HAKONWYEHHS TOKCHY-
HUX MeTaboiTiB (Taki sk C8 (0KTaHOAT) TOIIO), SIKi MO-
IIKO/DKYIOTh TKAHMHHU FOJIOBHOTO MO3KY, CEpIIs, TIEUIHKH,
BUKJIMKAIOTh IPUTHIYEHHS psny (EepMeHTiB, 30Kpema
UKy CEYOBMHU 1 TIIOKOHEOTEHE3y, HACHIIKOM 4OTO €
PO3BUTOK METAOONIYHOTO aIUA03y, TilmepaMoHieMil Ta
rinormikemii. dedimur MCAD € BigoMoI0 TpPHYHUHOIO
CUHJIPOMY PanToBOi AUTA40T cMmepTi [2-3].

OIAFrHOCTUKA

Il ETATMMN

I. MacoBui HeoHaTanbHUM CKpUHiHr (MHC)

3abip kanuIsIpHOI KPOBi 3 M’ ATH Y HOBOHAPOJKE-
HUX Ha TecT-OmaHk (cyxi miasimu) 3 48-72 rox micins
HapoJUKEHHs y AOHOLIEHUX, Ha 7-11 molOy *kuTTS y
nepea4acHo HapOIKEHUX.

HiarnoctwuHi ananiti: amuwikapHitTuan C6,C8:1,
C8,C8/C2,C8/Cs5,C8/C10,C10, C10:1 (xapakTep-
HO JUIS CTafAil JeKoMIeHcarii).

Mertoauka— MS/MS (“Pharmbiotest”).

II.YTouHOIOUa 11arHOCTHKA

VY Bunazaxy Businenust npy MHC tauunkapHiTHHIB,
MOBTOPHE JOCTIUKCHHS KamiIsApHOi KPOBi 3 ' ATH y
HOBOHAPO/UKEHUX Ha TeCT-O0MaHKy (CyXi MIsAMH) 3 BH-
3navennsam C6,C8:1, C8,C8 / C2 ,C8/ CS, C8/ C10,
C10, C10:1.

Metonuka — MS/MS (“Pharmbiotest™).

IMpuBussnennitC6,1C8:1, 1C8,1C8/C2,1C8/CS5,
1C8/C10,1C10, 1C10:1 mocmigxeHHS:

1) B ceui — TpiBenb C6-C10 n1ukapOOHOBUX KHCIIOT,
cyOepwirninus, rekcanoinruinua. Meronuka GC/MS;

2) aktuBHicTh ACADM y neiikonurax;

3) nng migTBEpIKCHHS NiaTHO3Y Ta MPOBEICHHS
MEIHUKO-TCHETHYHOTO KOHCYJIBTYBaHHS — MOJIEKY-
JsipHO-TeHeTH4YHe JochijkeHHs reny ACADM, skuit
konye acyl-CoA nmerigporeHasy >KHPHUX KHCIIOT 3 Ce-
PEIHBOIO TIOBKHHOIO BYIJICI[EBOTO JIAHI[IOTA.

JonatkoBi mabopaTopHi MapKepH: TiMOTIiKeMis,
rimepamMoHieMisi, MeTabONIUYHHHA amuao3, TKpeaTHH-
tdocdoxinasm, T3aranpaoro 6imipy6iny, TAJIT, TACT.

KNHIYHI CAMIITOMMU

Buninsiors HacTymHi KiIiHIYHI GopMHU XBOpOOHU:

- CUCTEMHA 3 YPaXKCHHIM CepUs i MeYiHKH

- meyiHkoBa opma

- MiomaTtu4Ha Gpopma.

3a TepMiHaMHU IOSBU NEPHIMX 0O3HAK 3aXBOPIOBAH-
HSl BUJIISIOTh:

- HEOHATaJIbHY QopMy

- IHTSYy 3 MaHiQecTami€ BIPOJOBK IEPIINX
JBOX POKiB XHUTTS (611m3bK0 40% XBOpPHX)

- mi3Hio [4-5].

Hailiuacrime 3axBOproBaHHs J1e0IOTy€e MOTIpIIEH-
HSIM 3arajJibHOTO CTaHy JHUTHHH 3 IIPOsiBAaMU eHIleda-
jonartii, sKa 9acTO yCKIAJHIOETHCS TIMOKETOTHYHOIO
TiMOTJTIKEMI€I0 Ta CYNPOBOIKYETHCS CEpeaHbOJAH-
IIOTOBOIO TUKapOOHOBOIO alUAypicro. Y DEIKHX Ma-
II€HTIB BiIMiYa€THCSA COHIMUBICTH, IO MOXKE MEPEUTH
y MOpYUIEHHS CBiJJOMOCTI, ITMOOKY KOMY 1 pamnToBy
cMepTh. BBaxkaeThcs, 10 B HEOHATAIBHOMY Iepiofi
HEJI0OCTAaTHE CIIO)KMBAHHS KaJOpii yepe3 TpyaHOIl 3
rPYIHUM BUTOJZOBYBAHHSM Bifirpae npoBigHy poib y
3amycKy MeTabonigHoTOo Kpusy[S5-6].

VY nitei micas 1 poKy *KHUTTS BiAMid4aeTbCs 3aTpUMKa
MICUXOMOTOPHOTO PO3BUTKY, PO3yMOBa BiJICTANIICTh, CY-
JIOMHUH CHHJIpPOM, MopymeHHs QyHKIii HUPOK, IUTYH-
KOBO-KHIIKOBOTO TPAaKTy, CEPIEBO-CYINHHOI CUCTEMH,
30pOBOTO anapary, HemepeHOCHMICTh (iI3UYHUX HaBaH-
TaxkeHb. [0cTpa MeTabosiuHa JEeKOMIICHCAIiS TPU3BO-
OUTh 10 KPUTHYHUX CTaHIB, IO 3arpOXYyIOTh XKHUTTIO
XBOPUX, HPOSIBISETHCS y BUINISAL rocTpoi eHuedarno-
naTii (MJISBICTh, COHJIUBICTb, JICTAPTisl, KOMa), HAMaiB
OmoBanHs Ta Pelie-moniOnux mpossiB. Ha ponatok no
ennedanonarii Ta Timoraikemii y miUTITKIB 1 JOPOCIUX
PEECTPYIOTH pabIoMioni3 1 TSDKKUH KapaialbHUHA QeHo-
THII 13 3yIIUHKOIO CepIls Ta apuTMieio [4,6-7].

Kpu3 3a3Buuaii mpoBOKYETHCS 1HTEPKYPEHTHUMHU
iHQEeKIIHHUMH 3aXBOPIOBAHHSMH, TOJIOJYBaHHSM,
¢i3nuHuM ab0 eMOUiHHUM MepeBaHTAKEHHSIM.

JIIKYBAHHA

3anobiraHHs TimoriikeMii 3MEHITyE PU3UK PO3BH-
TKY HEBPOJIOTIYHUX ypaXKeHb, TOMY OCHOBOIO JIiKyBaH-
Hgs MCAD e noiuHa BigMoBa Bij rojgonyBanHs [8].

[TanienTn He MOTpPeOYIOTH OYAb-SIKOIO OOMEXKEH-
HS KUPIB Y TMOBCIKJACHHOMY pallioHi, a TPyAHE BUTO-
JOBYBaHHS Mae OyTH JO3BOJICHE JOMOKH € JOCTAaTHS
KiJTBKICTh TPYIHOTO MOJIOKA.

[TamieHTH MOXYTb MEPEHOCUTH MEBHI TOJAMHH TI'O-
JonyBaHHS. MakcuManbHO Oe3MeYyHui Jac XapuoBoi
nepepBHy B cTaAii KOMIIEHcalil CTAaHOBHUTH /10 8 TOAHH
y nite#t BikoM Big 6 mo 12 micsauis, g0 10 rogmHuU
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- IPOTATOM JPYTOTO POKY XHUTTSA 1 10 12 ToamHM -
micis 2-pigHoro Biky. Ilicms 1 poky pexkoMeHIOBaHA
JOTaIis 2 T/KT CHPOro KyKYypYA3SHOTO KPOXMalio B
SKOCT1 JKepesa CKIaJHUX BYTJIEBOJIB MEpel CHOM,
o 3abe3rnedyye MOBiJIbHE BUBUIBHCHHS TIIIOKO3U Ta
JIOCTATHIN piBEeHb MIiKeMil BIpoIoBxK Houi [9-10].

VY nedKux TMami€eHTiB piBEHb KapHITHHY B KPOBI
MOKe OyTH HMXKYUM 32 HOPMY, TOMY PEKOMEH/I0BAHO
BUMIpPIOBATH HOTO PiBeHB KOXKHI 6 MiCAILIB 1 TogaBaTH
kapHiTuH (50-100 mr/kr/nenp) 3a morpebu [11-12].

[Tig yac rocTpoi qekoMIeHcanii i HeraiHo pPo3-
oyaTH BBEAEHHs IIoko3u (OosocHo 2 Mi/kr 25%
JIEKCTPO3M) JUIsl KOpPEeKHii rimoriikeMii 3 HacTymHUM
BHYTPIIIHHPOBECHHUM BBEACHHSIM TJIIOKO3H Y BHIIIAII
10% po3unHy IEKCTpo3M i3 3a0e3MedeHHSIM IMIBHUA-
kocTi iHQy3il 10-12 mr/kr/xB. Baxi1uBO MPOBOAHUTH
MOHITOPUHT PiBHS TJiKeMil IJs ajamnTamii iHIuBILY-
aJbHUX NOTpeO namieHTa. 3a HAIBHOCTI MTOKa3aHb CIIij
BUKOPHCTOBYBAaTH OUIBII BHCOKY KOHIICHTpAIIO JEK-

NlitTepaTypa

CTPO3H 4epe3 JAOCTYI LEeHTpaidbHOI JiHii. Y BUMaaKy
PO3BHUTKY CYNMYTHIX TOCTPUX 3aXBOPIOBaHb (TOCTPHIi
TaCTPOCHTEPHT i OMTOBaHHS, IHPEKIIiHI 3aXBOpIOBaH-
Hs Ta iH.) BHYTPINIHbOBEHHE BBeACHHS piaunu 3 10%
PO3YMHOM JCKCTPO3H CJIiJl MOUMHATH IKOMOTa paHilie,
JI0 BUHUKHEHHs rinoraikemii. [Ipu HapocTaHHi piBHS
aMmiaky npu3Havarh ckaBeHxepu. [lanientam 3 MCAD
MPOTUITOKA3aHO BBEACHHS JIMIAHUX PO3YUHIB NIPHU MO-
Tpebi mapeHTepanbHOro XapuyBaHus [4,8,12].

NMPOrHO3

[TporHo3 craHy Ta piBHS ICUXIYHOTO PO3BUTKY
Mali€HTIB 3aJeXHUTh BiJ] BaXXKOCTI 3aXBOPIOBaHHS,
CTyINEeHs ypakeHHS BHYTPINMIHIX opraHiB (cepue Ta
neuinka) Ta UHC, TepmiHiB moYaTKy JiKyBaHHS Ta
eexTuBHOCTI IHTEHCUBHOI Tepamii npu mMeTaboJiu-
Hill nexommeHcanii. HeonatanpHa maHidecTamis 3a-
XBOPIOBaHHS, 3a3BU4ail, Mae OiNbII TSOKKHUH mepedir
Ta MEHII CHPUSATINBHN MPOTHO3.
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doi: 10.1023/a:1005556207210
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8. MHOXWHHA HEOQOCTATHICTb
AUNN-KOA OETMNAPOreHA3(MADD)

HA3BA

MHoxuHHa HegocTaTHicTb Aunn-KoA
perigporeHas /

nyTtapoBa aumngewmis Il Tuny

Multiple Acyl-CoA Dehydrogenase
Deficiency /

Glutaric acidemia type Il

MKX 10/11 E71.3 -NopyweHHA
OOMiHY XXUPHUX KUCHIOT.

3ATANIbHA IHOOPMALIA, KOPOTKUN

onunuc BIOXIMIYHOIO AE®EKTY

Oxucuenns xupaux kuciotr (XKK) B miToxoHmpisx
— OaraTocTamiifHUH mporec X eH3MMAaTHYHOI Ierpaaa-
ii 3 mMepeHeceHHsIM aTOMiB BOJHIO BiJ CyOCTpaTiB 10
KHCHIO 3 YTBOPEHHSIM BOJM Ta BUBIJIBHEHHSM €HEprii.
Oxpim ¢epmentiB Ta TpancunoprepiB KK, nei mpo-
1ec 3a0e3neuyeTbest CUCTEMOIO TPAHCIIOPTY EJEKTPO-
HiB. [lepmuii etanm MiToXoHIpiankHOTO OKHCHEHHS KK
oTmocepenKkoByeThes (praBiH-3anexHIME anuiI-KoA-me-
rizporeHaszamu, crenudigvHUMH 10 CcyOCTpaTiB 3 TEB-
HOIO JIOBKMHOIO BYTJICLEBOTO JIAHIIOTa, KOQEepMEHTOM
akux € ¢uapinageHinguuaykiacorun (PAJ], noxigHa Bi-
taminy B2). ®AJ] Mae BUCOKY CIIOpiIHEHICTH /10 O1JIKO-
BOi YACTHHHU 1 HE BiIICILTIOIOTHCS Bill GepMeHTY Iicist
3aBepuIeHHs peakiii. Bignosnena ¢popma O®AITH2 nu-
IIa€THCS MPUETHAHOIO 10 (aBiH-3amexkHO01 armmi-KoA-
Jerijiporexasu, o iHrioye d¢epmeHt. BigHoBneHH:
AKTUBHOCTI (pepMEHTY MoTpedye rnepejiadi nmapu eyiek-
TpoHiB 3 ®AJIH2 y elxeKTpoHHO-TPAaHCIOPTHUH JaH-
IIOT MITOXOHAPI 3 okucHeHHIM DA JITH2 no ®AJI. Leit
mporec 3a0e3mnedyeThes ABOMa OiMKaMu: MOOITBHUM
enexTpoH-TpancnopTHUM ¢uasonporeinom (ETF), mo
npuiimae enekrponn Big ®AJIH2, Ta memOpaHo-acoi-
HoBaHOIO (IIABONPOTETH-YOIXiHOH-OKCHIOPEIYyKTa30k0
(ETFQO), sika omocepeakoBye OKHCHE JeriApyBaHHS
OAJIH2 i mepenady €JIEKTPOHIB O HACTYIHOTO eJje-
MEHTY €JIEKTPOHHO-TPAHCIIOPTHOTO JIAHIIOTa MiTOXOH-
npiit — kopepmenty Q10 [1-3].

Kommuekc ETF/ETFQO — enunuii miasx mepe-
Jnadi eJCKTPOHIB BiA JEB'ATH MITOXOHJIpPIaJIbHUX
®AJl-3anexuux ammi-KoA-gerigporenas Ta JBOX
N-metmnaerinporena3. Cnagkosuit gedpinutr ETFQO
abo ETF mpusBoguTh 10 iHTiOyBaHHA TPYIH ITUX
(hepMeHTIB Ta COPUYNHIE MHOXHUHHY HEIOCTAaTHICTD
anun-KoA-uperigporenas (MADD). MADD (OMIM:
#231680) — reHeTHYHE 3aXBOPIOBAHHS 13 @y TOCOMHO-
pEIEeCHBHUM THIIOM YCIIaJKyBaHHS Ta BUCOKHM PHU3H-
koM setanbHOCTI. [latorenni myTtamii reHiB ETFA,
ETFB ta ETFDH, ski xoayioTh Tpu OiTKOBI KOMIIO-
Hentu kommiaekcy ETF/ETFQO cnpuumHAIOTH MOpY-
[ICHHS HE JIMIIEe OKUCHEHHS )KUPHUX KHUCIIOT, a TAKOXK
MeTaboi3My psSaAy aMiHOKHCIOT (BajiH, JCHIIHH,
130JICHIIUH, THUPO3HH, JI3MH) Ta TIyTapoBOi KHUCIOTH
BHaciifgok iHriOyBanHs ®OAJ[-3amexxH0i TIyTapui-
KoA-gmerigporenasu. 3 miei mpuunan MADD Taxox
Ha3MBAaIOTh ITyTapoBoio anuaemiero tumy 11 [4].

I'en ETFDH (nokyc 4q32.1) ckmagaersest 3 13 ek-
30HIB Ta Koaye MoHomepHuil pepment ETFQO macoro
64 x/la, mo micture ®AJ] Ta nmokamizyeThcs Ha BHY-
TpimHIi MemOpani mitoxouapii. I'ean ETFA (mokyc
15924.2-q24.3) ta ETFB(nokyc 19q13.41) cknagaroTses
3 12 Ta 6 ex30HiB, Ta KOAYIOTh anbda- i 6era- cydoanHu-

i macoro 30 x/la Ta 28 x/la, BiamoBigHO. ['eTeponnmep
3 anb(da- i 6eTa- CyOOIUHUIL € MOOITHPHIM (PEPMEHTOM,
II0 JIOKAJi3yeThCs Y MAaTPUKCI MiTOXOHAPIT [5].

XapakTep Ta BaXKiCTh KIiHIYHUX nposBiB MADD
KOpEJIOE 3 MyTalisiIMU TPbOX MO3HAYEHHMX T'EHIB, ILI0
konywTh BianoBinHi komnoneHTd ETF/ETFQO xomm-
nekcy. Buningrors tpu ¢enorunu xsopobu: (I) nHeo-
HaTaJbHUI MOYaTOK 3 BpojkeHHUMU aHoMmamismu, (II)
HEOHATAJBHUN TOYaTOK 0e3 BPOMKECHUX aHOMAalii
ta (III) mi3Hifl moYaTok i3 MPOrpecyrvor0 M's30BOIO
cnadkicTio Ta enizogamu pabmomionizy. Tunum I ta 11
3a3BMYail BUHUKAIOTh BHACHi0K MyTauiii renis ETFA
ta ETFB i 3ycrpivatorscs npubauszuo y 7% XBOpHX,
tun 111, mos's3anmii i3 myranismu reny ETFDH i e
6inpm mommuperuM (93% xBopux) [3].

Ha TemepimiHi#t yac g0 MDKHapoaHOI 0a3u JaHHUX
ClinVar (version 22-02-28) BHeceHO 12 maToreHHUX
mytaniii B reni ETFA, 2 nmatorenni myraiii B reHi
ETFB Tta 60 matoremnux wmytanii B reni ETFDH,
IS AKUX JoBedeHu# 3B's130K 13 MADD. Haii6inem
MOMIMPEHNM TaTOTeHHHM Bapiantom TeHy ETFA,
aconiioBanum i3 MADD Tuny I, € miccenc BapiaHt
c.797C>T (p.Thr266Met, rs119458970); HaiiOiabII
nomupeni naroreHHi miccenc Bapiantu reny ETFDH,
mo acomiioBanuit i3 MADD tumy III: ¢c.250G>A
(p-Ala84Thr, rs121964954), c.770A>G (p.Tyr257Cys,
rs780015493) Ta c.1227A>C (p.Leud409Phe) [3].

3 orisily Ha 3HAYHO OUBIIY MOMYJSIIHHY MOIINpe-
HicTh MyTaniii B reni ETFDH, yrouHtoroui Monekysip-
HO-TEHETHUYHI JTOCHIKeHHs npu mino3pi MADD, ciig
PO3IMOYMHATH came 3 IIboTo reHa. KiiHiuHi Ta 6i0XiMid-
Hi 03Haku Moni0HI 10 MADD mposBisioThCA TIpU pH-
60(]maBiH-IyTINBOMY TPaH3UTOPHOMY HEOHATAIBHOMY
nedimuTi MEOKUHHUX anuia-CoA-aerigporenas, qude-
peHIiiiHa TiarHoCTHKA SKOTO 0a3yeThCst Ha aHai31 My-
Tamiil reHiB, M0 KOAYIOTh TPAaHCMEMOpPAHHI TPaHCIOP-
Tepu pubodnasiny ta ®AJl-cunrasy [6].

OIATHOCTUKA

I. MacoBuit Heonatanbsuu ckpuHinr (MHC)

3a0ip xaniJasgpHOi KPOBi 3 M’ATH Yy HOBOHAPOIKE-
HUX Ha TecT-OnaHk (cyxi musmu) 3 48-72 roa. micius
HapOJUKEHHS y AOHOHEHUX, Ha 7-11 molOy *XuTTS y
nepea4acHo HApOIKECHUX.

HiarnoctuuHi anamitu: amuwikapaitTuau: C4, C5,
Co6, C8, C10, C12, C5/C3, C4/C3, C4/C2, C5/C2,
C5DC, Binbuuit kapuitua (CO).

Metoauka — MS/MS (“Pharmbiotest”)

II.YTouHor04Ya 1iarHOCTHKA

Y Bunaaxy BussieHHs npu MHCTanmnkapHiTHHIB
Ta |BUIBHOTO KapHITHHY — MOBTOPHE IOCIHIiIKEeH-
Hsl KamiJIspHOi KpPOBI 3 N’SITH Y HOBOHAPOKEHHX
Ha TecT-OylaHKy (cyxi ruisiMu) 3 Bu3HadeHHsAM: C4,
Cs5, Co6, C8, Cl10, C12,C5/C3,C4/C3,C4/C2, C5/
C2,C5DC, CO (BinpHUIT KapHITHH).

Metonuka - MS/MS (“Pharmbiotest™)

[Ipu BusasnennifC4,1C5, 1C6, 1C8, 1C10, 1C12,
1C5/C3 , 1C4/C3, 1C4/C2, 1C5/C2, 1C5DC ta [CO
- JOCJIIKEHHS:

1) B ceui — 1BMICTy OpraHi4yHUX KHCIOT (€THJIMA-
JIOHOBA, INTyTapoBa, 2-TiIPOKCUTIyTapoOBa, aJHITIHO-
Ba Ta cibanuuoBa kuciotu). Meroauka- GC/MS;

- aMiHOKHCIOT (1BMICTy i30Bajepuiy, i300yTHII-
TIIIHHY, 2-MEeTHJI-0yTUPHII-TIIIUHY Ta CAapKO3UHY);

2) akTHBHICTb aJIMJIKapHITUHIB y (iOpobiacrax;

3) nas miaTBEpIUKEHHS JiarHO3y Ta MPOBEJCHHS

83



HEOHATONOTIA, XIPYPrIfi TA NEPUHATANIbHA MEQULUVWHA
NEONATOLOGY, SURGERY AND PERINATAL MEDICINE

ISSN 2226-1230 (PRINT) ISSN 2413-4260 (ONLINE)

T. X111, Ne 1(47), 2023
voL. xii, Ne 1(47), 2023

KEY TITLE: NEONATOLOGIA, HIRURGIA TA PERINATAL'NA MEDICINA (ONLINE)
ABBREVIATED KEY TITLE: NEONATOL. HiR. PERINAT. MED. (ONLINE)

ME/JMKO-TCHETUYHOTO KOHCYJIbTYBAaHHS PEKOMEHIY-
€THCS MOJICKYJISIPHO-TCHETHYHE JOCIi/DKCHHS TeHiB:
ETFA, ETFB ta ETFDH.

JonatkoBi 1abopaTopHi MapKepu:Tinoriaikemis, ri-
nepaMoHieMis, MeTaboMiuHUM anuma03, TkpeaTundoc-
¢doxinasu, T3aransHoro Oinipyoiny, TAJT, TACT.

KIMIHIYHI CAMIITOMMU

leTeporenni kiiHI9HI OCOONHMBOCTI MAIi€HTIB 3
MADD noginsfoTh Ha 3 Ki1acu: HeOHaTanbHa hopma 3
ypoukeHuMHU aHomaunisimu (tur 1), HeoHatanbHa popma
6e3 ypomxenux anomaniit (tum II) ta dpopma 3 mizHIM
noyarkoM (tum III). Heonaransui Gopmu, sk npasuio,
(daranbHi Ta XapakTePU3YIOTHhCSI BUPAKEHOIO HEKETO-
THYHOIO TIMOTIIKEMi€l0 Ta TilepaMoHieEMi€0, MeTabo-
JIYHUM aIU1030M, MYJIBTHCUCTEMHHUM YPaKCHHSIM Ta
EKCKpEIi€l0 BEIMKUX KUTbKOCTEH MeTabousiTiB, OTpH-
MaHUX i3 )KUPHUX KUCJIOT Ta aMiHOKHUCIOT [7].

CumnToMmu 1 Bik npu nosiBi MADD 3 mi3HiM 1o-
YaTKOM CHJIBHO BapilOIOTh 1 XapaKTepHU3yIOThCS €Mi30-
JaM¥ JeTaprii, OToBaHHS, Timormikemii, MeTabomid-
HOT'0 aI[M03y i remaToMeranii, SsKUM 4acTo MEPeaye
MeTtaboniyHuii crpec. CrocTepiraloTbcs Takox OiJib
y M’si3aX, M’s130Ba TiNOTOHIs Ta Miomatist [7-8].

1.HeonaransHa hopma 3 BPOUKCHIMH aHOMAJTISIMH.

[TposiBu 3aXBOPIOBAHHSI BiJl HAPOpKeHHS. JliarHoCTy-
I0ThCA KpaHionedansHi Am3Mopdii (BUCOKE YOO, Timep-
TEJIOPHU3M, TIMOTIIA31sl OOIUYYS 110 CEPEaHIH JiHIT, HU3b-
Ka MocaJKa BYNIHUX PaKOBUH). XapaKTepHI BPOKEHI
BaJy: M’s30Bi JC(PEKTH IEpPeIHbOI YCPEBHOI CTIHKH,
rimocmnajis; MeTaOOMIYHUN alMI03 Ta Ba)KKa TilorIiKe-
Mis. B mepmri 24 roguHM Bix HapOIKEHHS M’ s30Ba TiIlo-
TOHis, TermaTo- Ta, Hepomeranis, roctpa eHuedanona-
Tist (MJISIBICTh, COHJIMBICTB, JIETApTist, koma) [7].

2.HeonaranbHa Gpopma 0€3 BpOJIKEHUX aHOMATIN.

[Tepmi nmposiBM 3aXBOpPIOBAaHHS B HEOHATAJIbHOMY
nepioni. XapakTepHi MeTaOOTIYHUH ammumo3, BaKKa
rimoririkeMis, M’g30Ba TIMIOTOHIA, TemaTo- Ta Hepo-
Meramisg (iHOAI HUPKOBUH MOINIKICTO3), XapaKTEepHUI
3amax “CmiTHUTHX HIr”. Y OiapmIocTi BUMIAAKIB PO3-
BUTOK MEYIHKOBOT HEAOCTATHOCTI.

Ha nepmomy poui »KUTTsS pO3BUBAETHCS peclipa-
TOPHHH qUcTpec-CUHIpoM abo Peite-momiOHMIT cuH-
apom. Ilepebir 3axBOpIOBaHHS XapaKTEPU3YETHCS
HamajaaMH OJIOBOTH, BIAMOBHM BiJ 13ki, M’ I30BOI Irimo-
TOHI{, TaxinHoe, JeTaprii, KOMH Ha (OHI HEKETOTHY-
HOI rimortikemii Ta MeTabOoJIIYHOTO AI[U103Y.

3.dopma 3 Mi3HIM TOYATKOM:

[Mepuri kJIiHIYHI MPOSBY MOXKIMBI Y HEOHATAJIBHO-
My mepioni, y 5-6 pokiB abo y mopocmomy Bimi. Mae
XBHJIENoNiOHNH mepedir 3 HamagaMu OJIFOBOTH, TIMIOTIi-
KeMii, pO3BHUTKOM METa0O0JIIYHOTO alua03y, rermarome-
rajiii Ta MiONaTHYHOTO CHHIPOMY, SIKHH CYNpPOBOIXKY-
€ThCS M’ 30BHUMH OOJIIMH Ta IPOTPECYHOUYO00 M’ SI30BOKO
ciabkicTio pH QiznyHOMY HaBaHTaxeHHi [1,7-9].

NiTepaTtypa

JIIKYBAHHA

PexoMeH10BaHO AOTPUMAHHS JOBIYHOIO JI€THY-
HOT'O JIIKYBaHHS 3 BHCOKHM BMICTOM BYIJICBOMIB
(70%), HU3BKUM BMICTOM KHUpIiB Ta OiNKiB (3a MOXK-
nuBocTi,<20%), gacTuil mpuitom 1ki, yHUKHEHHS eITi-
30/1iB TOJIOAYBAHHS Ta HAAMIPHOTO (i3MYHOTO HABAH-
TaXCHHs.3amo0IiraHHs TiMOnTiKeMil CKOPOUYYE PHU3HUK
HEBPOJIOTIYHOTO MOMIKOMKECHHS [9].

Jus cra6imizanii komruiekcy ETF/ETFDH ycim
mamieHTaM PEeKOMEHIOBAaHO BUCOKI J03u pubodasi-
Hy (100-300 Mr/mens), KU € mOMEepeIHUKOM Qia-
BiHAICHIHANHYKICOTUAY, SKHH € Ko(aKkTopoMm s
ETF, ETFDH i ageskux MiTOXOHApiaJlbHUX (epMEH-
TiB, Takux sk anui-CoA-gerigporenasu [10].

Yepes BTpaTy KOH'IOTATiB KapHITHHY i3 cedeto, ma-
nieHTH 3 GA-II cxmwipHI 10 AeinuTy KapHITHHY, 10
MOXXe BHMAaraTu mnepopanpHoi mortamii (L-kapHiTHH
50-100 Mr/Kr/meHs).

VY marieHTiB 3 ayTOCOMHO-PELIECUBHUMH MYTallisi-
mu y ETFDH cnocrepirascst BTopuHHUN AeiuT Ka-
en3umy (CoQ10) Ta 3HMKCHA AKTUBHICTH KOMIIJICKCIB
JUXalbHOTO JIAHIIOTa y 0i0NTaTax CKeJIeTHHX M'A31B.
JlixyBauasa CoQ10 Moxe KOMIIEHCYBATH MiABUIICHUI
OKHCIIOBaJbHUN MITOXOHIpiadbHHUI cTpec y (ibpo-
6nacrax y nanientiB 3 GA-II, uyrtnuBux no pudod-
JaBiHy, 110 IIBHJALIE 3a BCE, BHUKJIUKAHO HEBIPHO
sropuytumu Bapiantamu OinkiB ETF-QO 3i 3umxe-
HuM 3B's3yBaHHsAM CoQ10. PexomeHmoBaHO M00aBKHU
CoQ10 (60-240 mr/menn) Ha mi3Hix cranmisx ['A-II,
0co0NMMBO, TIpH 3aTsKHOMY mepebiry [11].

[Tpu meraboniuHOMY KpH3i: IHTEHCHBHA Teparlis,
remMojiani3, 3a0e3nedeHHsl aJeKBaTHOI rigpararii mij
yac Hamajxy pabaomionizy 1 MiormoOiHypii ans mpo-
(himakTHKH HUPKOBOi HemocTaTHOCTI. JIiKyBaHHS CIifg
PO3MOYMHATH 3 BHYTPIIIHBOBEHHOTI'O BBEACHHS BHCO-
KHUX /103 TTI0K03H (8—12 MI/KT/XB) AN MiATPUMKHU PiB-
Hs1 TII0K03u Y KpoBi >100 mr/an. Kpim toro, y Bunaaxy
rinepriikemii, HE0OX1HO BBECTH 1HCYIIiH, a IPH TSIKKO-
My MeTaboniuHOMYy anmao3i - GikapOonar narpiro (pH
<7,10 abo 6ixapoonat <10 MmExks/m). ['emoniani3 abo re-
MOQITBTPAIiS MOKYTh OyTH PO3TIAHYTI AN TIKYBaHHS
TSOKKOI rimepaMoHieMii, a BHYTPIITHFOBEHHE JIIKyBaHHS
KapHiTHHOM Yy 11031 50-100 mr/kr/genp mae OyTH po3-
[oYaTo, SKIIO JIarHOCTOBAHO TSDKKUH aediunuT Kap-
HiTuHY. CliJl YHUKaTH BHYTPIIIHOBEHHOTO BBEICHHS
JIMiIB TiJ] 9aC TOCTPOTO METabOIIYHOTO KPHU3Y Ta MPHU
noTpeOli mapeHTepaIbHOro XapuyBaHHA [2,9].

NMPOrHO3

[IporHo3 cTaHy mami€HTIB 3aJeXHUTh BiJ BaKKOCTI
3aXBOPIOBAHHS, CTYIEHsS ypaXeHHsS BHYTPIMIHIX Op-
raHiB (cepue Ta nevinka) ta [{THC, tepminy modarky
JMiKyBaHHS Ta €(EKTUBHOCTI IHTEHCHBHOI Teparii mpu
MeTabomniuHii qekomnencanii. HeonatansHi hopmu 3a-
XBOPIOBAHHS MarOTh BUCOKHI BIJICOTOK JIETaJIbHOCTI.
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Summary

Fatty acid oxidation disorders (FAODs) are a group of inherited metabolic diseases (IMDs) caused by impairments in
mitochondrial B-oxidation of fatty acids (FA) due to defects in genes encoding enzymes, transporters, membrane channels,
and receptors that mediate this process. A common characteristic of this group of IMDs is an energy deficit associated with
suppression of energy metabolism in mitochondria due to a decrease in the production of ketone bodies and the substrate of the
tricarboxylic acid cycle — acetyl-coenzyme A. Since energy deficiency is a common pathogenetic factor of the entire group of
FAODs, the manifestation of these inherited diseases is similar, and only certain nosologies have specific differences in the
clinical picture, accordingly, these disorders require similar treatment. Initial manifestations of FAODs in neonatal and early
childhood most often include cardiomyopathy, liver dysfunction, and hypoketotic hypoglycemia. For newborns with FAOD,
the main danger is rapidly progressing crisis states of metabolic decompensation with severe, often fatal consequences. In
adolescence, in addition to the above severe symptoms, episodes of rhabdomyolysis may also occur.

Since long intervals between meals are one of the main factors provoking episodes of metabolic decompensation in
patients with FAODs, the key tool for their prevention is the avoidance of prolonged fasting. In cases of the development of
metabolic crisis states, symptomatic treatment is used with the introduction of carnitine according to indications. The special
role of carnitine is its involvement in the transport of long-chain fatty acids through the mitochondrial membrane. Treatment
of FAODs caused by a deficiency of enzymes whose substrates are long-chain fatty acids involves the use of a low-fat diet
and the addition of medium-chain triglycerides and docosahexaenoic acid to the diet. Success in treating IMDs as such
and FAODs, particularly, is directly related to early detection of the disease and treatment beginning since the destructive
effect of toxic metabolites on internal organs and the brain increases according to the duration of exposure, leading to their
progressive damage and delay in physical and mental development.

An effective tool for the early detection of newborns with IMDs is the extended neonatal screening program, the implementation
of which, according to the WHO, has become the greatest achievement of the health care systems of the developed countries of
the world in reducing the levels of child mortality and disability in the first 10 years of the 21st century. In 2019, the program
of extended newborn screening of IMDs was started in Ukraine at the initiative of the State Institution “Institute of Pediatrics,
Obstetrics and Gynecology named after Academician O.M. Lukyanova of the National Academy of Medical Sciences of Ukraine”,
“Association of Neonatologists of Ukraine” and “CDC Pharmbiotest” (Baby Screen, https://baby-screen.com.ua).

One of the main reasons that limit the general use of this diagnostic procedure is doctors' lack of awareness and attention
regarding IMDs, the causes of these serious diseases, diagnostic search algorithms, approaches to treatment, and patient follow-
up. There is an urgent need for concise medical information that includes: a brief description of the individual genetic defect;
characteristics of biochemical disorders and a list of marker substances that accumulate in the blood and urine of a newborn
with IMDs; procedures of primary and clarifying laboratory studies; clinical manifestations of the disease; treatment strategy
and prognosis. At the discretion of the Baby Screen team, this information is provided in the form of concise protocols.

In this publication, we present eight Clinical Protocols, which were prepared by a team of specialists in metabolic
pediatrics, medical genetics, and laboratory analytics, who were trained in the leading medical and genetic centers of the EU
countries and regularly participate in training and scientific-practical seminars on this topic. The sources of information given
in the protocols are international and national guidelines on extended neonatal screening, websites of leading organizations
specializing in the diagnosis and treatment of IMDs, and well-known monographs and periodicals.

Keywords: Newborn; Hereditary Metabolic Disorders.
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PO3BUTKY HayKOBOTO HAMpsIMKy Ta/abo MpakTUYHOI MEIUIUHH;

® BUIAJKH 3 MPAKTHKU — aBTOPChKE PillIeHHS BUKJIAJACHHS MaTepialny.

JlitepHi mo3HaueHHs Ta abpeBiaTypu MOBUHHI OyTH MOSCHEHI B TEKCTI MPH MEPIIOMY BUKOPUCTAHHI.

5. Tabnuui, intocTpanii Ta rpadivyHuil MaTepiaa NpeaCTaBIAIOTHECS 3 BUKOPUCTAaHHAM pegakropiB WORD 3 Bigmno-
BiIHMMHU IOCHJIAHHSAMHU y TEKCTi, iX KIJIbKiCTh OBUHHA BiANOBiAaTH 3MicTy crarTi. padiunuil maTepian He MOBUHEH
nyOnroBaTu Marepian Tabnuub. Ipadiku 1 cxeMu He ClliJl IepeBaHTaXKyBaTH TEKCTOBOO iH(popMalieto.

[MopsiaxoBuii HOMep TabNUII BKa3y€eThCs y BEPXHHOMY NMPABOMY KYTi; HHIKYE, HA HACTYITHOMY PSAKY MUIIETHCS HA3Ba
tabmuni. [TopsakoBuil HOMep PUCYHKY BKa3ye€ThbCs 3HU3Y, 37iBa MiJ pucyHKoM. Ilicis HOMepy, Ha TOMY X PSIKY — Ha3Ba
PUCYHKY, HAa HACTYITHOMY — IMOSICHCHHS YMOBHHX IO3Ha4eHb — HUQP, OykB Tomo. Y mianucax a0 Mikpodororpadiit
BKa3yeThCs 301NbIIEHHS 1 MeTOa 3a0apBICHHS.

[udposi pe3yabraT MOBUHHI OyTH HaBeleHI y MixkHapoaHux oguHuLIX (CI). He MoxHa BXXUBATU CKOPOUEHHS, SKi
HE € 3aTaJIbHO BU3HAYCHUMH.

Ha3zBu ¢ipm, peareHTiB Ta o0laqHaHHs, IKi BAKOPUCTaH1 y poOOTi, HOJAIOTHCS B OPUTIHANBHOMY HAaIMCAHHI 3 yTOU-
HEHHSIM KpalHU BUPOOHHMKA.

6. BibaiorpadiuHi MOCUIaHHS B TEKCTI CTATTI MOJAOTHCS HU(POIO y KBAJPATHUX JYXKKaX; HOMEp MOCUIAHHS BKa3y-
€ThCS y CIIUCKY JiTEpaTypH B MOPSAKY IX OUTYBaHHA y TekcTi. bibniorpadis moBuHHA MiCTUTH, KPiM OCHOBHHUX POOIT,
nyOnikanii 3a octanHi 5 pokis. [TocunanHs Ha HeomyOnikoBaHI poOOTH HE JONYCKAlOThCA. ABTOp Hece BiANOBiAab-
HICTb 3a NPaBUIBHICTb NOJaHHA 0i0niorpadiuyHuX JaHUX.

Cnucok IiTepaTypu IpyKYEThCS Ha OKpeMoMy apkymri uepe3 1,0 iHTepBan y mopsaky X UUTYBaHHS Y TEKCTI.

KinbkicTh NMTOBaHUX MyOJIiKaNill B OPUTIHANTBHUX CTATTSAX HE MOBHHHA MepeBUilyBaTu 30 niTepaTypHUX JKEpel,
B oryIsioBUX — 60, y JekIligax Ta iHmuxX Marepianax — He Oinbme 30. BiOaiorpadis moBUHHA MICTHTH, KPIM OCHOBHHX
poOiT, myOikamii ocTaHHIX 5 pOKiB.

Cnucok JiTepaTypu NOAA€THCS 3T1AHO peKOMEHJalii 3 0OopMICHHS TOCUIaHb y HAayKOBUX poOoTax 3a Bankysep-
cekuM ctuieM (Vancouver style) (Citing and referencing: Vancouver: a guide to the styles recommended by Monash
schools and departments for students and researchers / Monash University Library. 2015. URL: http://guides.lib.
monash.edu/citing-referencing/vancouver (viewed on 13.10.2016).

bioniorpadiuni cnucku (References) ans mixkHapoaHux 0i0niorpadiuHMX Ta HAYKOMETPUUHHUX 0a3 JaHUX / CUCTEM
nutyBaHHs (Scopus, Web of Science) mogaioThcst BKIIOYAIOUH BC1 JKepesa JiTepaTypu, IPpHU [bOMY BOHU IOBHHHI OyTH
MpEeACTaBJICHI HE TIILKM MOBOIO OpUTiHAy, aje i B JaTHHUII (DPOMAHCHKUM aidaBiTOM).

VY pomaHchKOMY an(aBiTi A YKpaiHOMOBHHUX/POCIHICBKOMOBHHX JKepell BUKOPUCTOBYEThCS HACTYIIHA CTPYKTYpa
6i6miorpadivyHOro MOCHIaHHA: aBTOp (TpaHCIiTepalis), Ha3Ba CTATTi (TpaHCHiTepalis) Ta mepeKiIaa Ha3BH KHUTH a0o
CTaTTi Ha aHMIIHCBhKY MOBY (B KBaJpaTHUX JYyXKax), Ha3Ba Jokepena (TpaHciiTepallis), BUXiAHI JaHi B HHPPOBOMY
(dbopmarti, Bka3ziBka Ha MOBY ctarTi B aykkax (in Ukrainian, in Russian).

TpancaiTepanis — MexaHiuHa Iepeaadya TeKCTy H OKpeMHUX CIiB, SKi HamucaHi ofHi€I0 rpadiyHOI0 CHCTEMOIO, 3ac00aMu
inmoi rpadiuHoi cucTeMU NpHU APYropsAHii poili 3ByKOBOI TOUHOCTI, TOOTO mepeaada ogHiel MUCEMHOCTI JIiTepaMu iHIIO].

ITpuknaja cucTeMH aBTOMATUYHOI TpaHcIiTepalii Axkepes YyKpaiHChKOIO MOBOIO Ha caliTi:

http://www.slovnyk.ua/services/translit.php.

IMpuknaa CHCTEMH aBTOMAaTHYHOT TpaHCIiTepallii Jukepes pociichbKO MOBOIO Ha caifTi: http://www.translit.ru.

[Tpu ckIamaHHi IPUCTATEIHOTO CIHUCKY JITEPaTypH, 3 ypaxyBaHHIM BUMOT HAyKOMETPUUIHHUX 0a3 JaHHUX, pEKOMEH-
JIOBaHO BUKOPUCTAHHS OE3KOIITOBHUX MPOrpaM CTBOpEHHs 0ibmiorpadiuyHux omuciB y poMaHChKil abeTii, o A03BO-
Jsi€ aBTOMAaTUYHO CTBOPIOBATU IOCHUJIAHHS 3a OJHUM i3 CBITOBUX CTaHAAPTIB:

http://www.easybib.com/

http://www.bibme.org/

http://themecraft.net/www/sourceaid.com

Bci crarTi npoxoasiTh MOABIIHE Cllille peleH3yBaHHS.

CrarTs moBuHHa OyTH BuBipeHa opdorpadiyHo Ta cTrimicTuuHo. Penakiis 3anumae 3a co000 MpaBo BUIPABICHHS
TEPMIHOJIOT1YHHUX 1 CTUIICTUYHUX IHOMHUIIOK, YCYHEHHS LIIOCTpaliif, SKi He MaloTh HPSMOTO BiJHOIIEHHS 10 TEKCTY
CTAaTTi; CKOPOYCHHS TEKCTY CTAaTTI.

CrartrTi, HaJiciaHi aBTOpaM JUIsl KOpEeKIii, 30KpemMa, y pa3i HempaBUILHOTO 0)OPMIIEHHS CIIHCKY JIiTepaTypHu, HE0O-
X1JIHO TIOBEPHYTH 10 peaakiiii He mizHime 10 qHiB micas orpuManHs. [loBepHEHHs CTATTi y OB Mi3HI TEPMiHU 3Mi-
HIOE TIOTIEPEIHIO ATy 11 HaJIXO/KEHHS 3 HOBTOPHOK PEECTPALIETO.

89



Marepianu, 0opOpMIICHI 3 TOPYIICHHSIMHA BUMOT O10€THYHOT EKCIIEPTH3H, HEKOPEKTHI 3@ 3MiCTOM, 3 TPyOUMHE CTATUCTHYHH-
MH MOMHUJIKAMH, SIKI HE MiUISITal0Th KOPEKIIil, MOBEPTAITHCS aBTopaM. Y pasi BiIMOBH y MyOJiKaIlii cTaTTi aBTOpY HaJCHIIa-
€ThCSI MOTUBOBAHUH JIUCT. [IpUMIpHHUK CTATTI 3aJIMIIAETHCS B apXiBi pellakilii B €JIEKTPOHHOMY BUIJISI.

JloTpuMytounuch €TUYHUX HOPM, aBTOP HECE BiANOBiZaNbHICTh 3a T€, L0 MOAAHUH PYKONHC € OPUTiHAIBHOIO, PaHi-
e He ony01iKOBaHOO Npalelo, 1 He IpeAcTaBIeHui And nyOaikauii B iHmI BUAaHHS. Y CIHCKY aBTOPiB epepaxoBaHi
TUIBKH Ti, XTO BiJMOBIJHO 0 ETUYHHX HOPM aKaJAeMi4HOI CHITbHOTH MOXYTh BBRXKATHCS aBTOPAMHU.

Penakuis xypHay 3A1HCHIOE pegaryBaHHs Ta Mepekiaa NOBHOTO TEKCTY CTATTi, pe3loMe Ta PO3UIMPEHOTO Pe3IoMe
s caity Open Journal Systems (OJS) 3 MOBM OpuTiHaNy Ha aHTIIHCBKY Ta pOCIHICbKY MOBY aHITIOMOBHUM Ta pOCiii-
CbKOMOBHHMM PEJAKTOPOM 3a iHIMBITyalbHUM 3aMOBJICHHSIM aBTODA.

ITos0:xeHHs1 NP0 aBTOPCHKI NMpaBa

ABTOpH, AKi MyONIKYIOTECS y IIBOMY XYpPHAJi, MOTO/KYIOTHCS 3 HACTYITHUMH YMOBaMHU:

1. ABTOpH 3aNMIMIAIOTh 32 COOO0 IIPaBO HAa aBTOPCTBO CBOET pOOOTH Ta MepearoTh XKypHAIY MpaBo mepioi myoi-
katii miei podotu Ha ymoax ninensii Creative Commons Attribution License, koTpa 103B0JIs€ IHIIUM 0C00aM BiJIBHO
PO3MOBCIOKYBATH ONYyOJIiKOBaHY poOOTY 3 00OB'SI3KOBHUM MOCHJIAHHSM Ha aBTOPIB OpHTiHAJIBHOI PoOOTH Ta mepiry
nyOJiKalio podOTH Y IIbOMY JKYpHAJI.

2. ABTOpM MalOTh NIPaBO YKJIAJaTH CaMOCTIHHI JOJATKOBI Yroau 11010 HEEKCKIIO3UBHOTO PO3MOBCIOAKEHHS POOOTH
y TOMY BUIJISIAi, B IKOMY BOHa Oyia onmy0JikoBaHa [[UM KypHaJIOM (HalpuKiIal, po3MillyBaTH POOOTY B IEKTPOHHOMY
CXOBHIII ycTaHOBH ab0 MyONiKyBaTH y cKiaji MoHOrpadii), 3a yMOBH 30epexKeHHs IMOCHIAHHS Ha IepIry MmyOiKamiio
PoOOTH y ILOMY KYpHAITI.

3. MoniTuka XypHaJIy J0O3BOJISIE 1 320X0Uy€ PO3MIIIEHHS aBTOpaMu B Mepexi [HTepHeT (Hampukiaa, y CXOBHINAX
ycTaHoB abo Ha 0COOMCTUX BeO-calTax) pykonucy poOOTH (MPENpHHTY) K A0 MOJAaHHS LBOTO PYKOIUCY 10 peaaKilii,
TaK 1 mijg yac Horo pefakuiiHOro ONpaunloBaHHA, OCKIIbKY L€ CIPUSI€ BUHUKHEHHIO MPOAYKTUBHOT HayKoBOi AUCKYCii
Ta IO3UTHUBHO II03HAYA€THCS HA ONEPATUBHOCTI Ta AMHaMili uuTyBaHHsA omyOinikoBaHoi pobotu (nuB. The Effect of
Open Access).

ABTOpHU CTaTTi HECYTh MEPCOHAJIbHY BIANOBINAJBHICTh 3@ PO3KPUTTS BCiX (PIHAHCOBUX I OCOOUCTHUX BIJHOCHH 3
ypaxyBaHHSIM HMOBIPHOTO KOH(IIIKTY iHTEpECiB.

[Ipu momaui cTaTTi BKA3YHOTHCS:

- JoKepena MiATPUMKU poOOTH, y T.4. IMEHa CIIOHCOPIB, a TAKOX IMOSICHEHHS POJi AaHMUX JXKEpels, AKIIO Taki €
(cxnaganHs nu3aiiny pocnijkeHHs, 30ip, aHai3 1 iIHTepIpeTanis JaHUX, CKIaJAaHHS 3BITY 1 NPUHHATTS PilIEHHA PO
NOJaHHS MaTepialy aus myorikarii) abo 3asBy mpo Te, 0 JKepel MiATPUMKH He 0y1o abo BOHM He MaJli Takol yJacTi;

- TIOSICHEHHSI XapaKTepy 1 CTYINEHs JOCTYITy aBTOPIB JI0 PE3yJIbTaTiB OMyOIiKOBAHUX JIOCIIKEHb, Y T.4., YH € JOCTYII MOCTIHHUM.

[My6nikaniiiHa eTWka XypHaJly BiJANOBi/Ja€ MOJOXKEHHIO «EIUHI BUMOTH 10 PYKOMHCIB, IO MPEACTABISIOTHCS B
OiloMeMYHI )KypHalu, MiArOTOBII Ta peaaryBaHHs OlomeandHux nyOiikanii» MixuapogHoro Komitety PenakTopis
Menuunux Xypuanis (International Committee of Medical Journal Editors, ICMIJE. Http://www.icmje.org/)

ITicnst BUXOAY HOMEpA XKYpHAJy aBTOP CTAaTTi YW aBTOPCHKHMH KOJIEKTUB (110 MEPLUIOMY aBTOPY) OTpUMye | mpumip-
HUK 9aCONHUCY MOIITOBUM HEPEKa3oM.

EnekTpoHHa Bepcisi HOMepiB :KypHaJy npejacTaBjieHa Ha odiniiinomy web-caiiti: http://neonatology.bsmu.edu.ua/

Marepiaau aas ny6aikauii Ta cynpoBiaHi 10KyMeHTH Moal0Thesl HA oiniiinuii web-caiiT :KypHaay:
http://neonatology.bsmu.edu.ua/
E-mail: neonatology@bsmu.edu.ua

KonrakTHuii Tenedon BianmoBigajbHoro pegakropa web-caiity :kypnauy:
+38(050)5606138 T'omoBanenp Onekciit CepriioBud

JlucTyBaHHS 3 NUTaHb BUAABHUYOI AislILHOCTI:

KonrakTHa agpeca:

IIpod. T'onoBanens 0. /1.

Kypuan «Heonarosoris, Xipyprisa Ta NepuHaTalbHa MEJULUHAY
bykoBUHCHKMH epKaBHUN MEAMUHUN YHIBEPCUTET

TearpanbHa mioma, 2; m.Yepnisui, 58002. Ykpaina

E-mail: neonatology@bsmu.edu.ua

KonraktHuii Tenedon: +38 (050) 6189959

MMepennaaruuii inaexce :xxypHaay «Heonarosoris, xipyprisi Ta nepunarajbHa MeauuuHa»: 89773.
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MiskHapoaHi NpaBu/jia HUTYBAHHSA Ta NOCHJIAHHA B HAYKOBHUX poboTax

BAHKYBEP CTUJIb (VANCOUVER STYLE)
Copepa 3acmocysannsa — meouyuna ma pizuuni nayku
HutyBanHsi B TeKCTi

BankyBep cTuib nepeadadyae BUKOPUCTAHHS MOCHJIAHb Y TEKCTI poOOTH 110pa3y, KOJIHM BU LUTYETE JIKEPEIO,
Oynb TO mapadpa3s, nuTaTa BCEPEAMHI psALKa YU OJIOKOBA IIUTATA.
MMapadpas. He Oeperhest B manku.

Hutata Bcepenuni psaka. bepeTbcs B manku.

BaokoBa nuTara (ckimamaeTses 3 OiNbIIe, HIXK TPHOX PANKIB TEKCTY).
[MomaeThecs B TEKCTI 3 HOBOI'O psijika 3 ab3ally, He OepeThCs B JIAINKH.

VY TeKcCTi 3 HUTOBAHOI IHPOPMAIIE HEOOXiJHO BKA3aTU MOPSAIKOBUN HOMEp, KU TaKOXK BigoOpa)aeThcs
y CIIUCKY BHKOPHUCTAHUX JKEPEI.
Mo IHBI TP BapiaHTH MO3HAYEHHS [[UTYBaHb B TEKCTI:

1) nopsiakoBuii HOMep y Kpyriaux ayxkax: (1);
2) mopAAKOBHUIl HOMep Y KBaApaTHHUX AyxKKax: [1];
3) nopsaakoBuii HaAPAAKOBUIT nudpoBuUii ingexc: '

Slkmo mpi3BuIe aBTOpa HUTOBAHOI Hpali BKazaHo B mapadpasi 4yum LUTaTi BCEPEIMHI PAJKa, MO3HAYCHHS
LHUTYBAaHHS CTaBUTHCS 0J1pasy IIiCIs MPi3BHINA.

Skmo mpi3BHIe aBTOpa IUTOBAHOI Ipalli He BKa3aHO B mapadpas3i YU MUTATI BCEPEIUHI PANKA, TO3HAYCHHS
OUTYBAHHS CTABUTHCS HANPHUKIHIII MUTOBAHOTO TEKCTY IiCIS PO3IIIOBUX 3HAKIB.

Hanpuknao:

VY cBoemy mociimkenHi, Jsxouc (1) cTBepaKyE ...
VY cBoemy mociimkenHi, Jsxonc [1] cTBepmaKye ...
VY cBoemy nociijukenHi, J[oHc!

Hanpuknao:

... TIPO IO CBIAYHUTH HEMIOMAaBHE aBCTPaNifChKe MOCTiIKeHHS. (2)
abo ... PO IO CBiAYNTH HEN[OAABHE aBCTpPANiNChKe HOCTIKeHHS. [2]
abo ... IPO 10 CBIMYUTH HEIIOAABHE aBCTPATiChKE O CITiAKEHHS.>

Slkuio mpi3BuIe aBTOpa HUTOBAHOT Mpali BKa3aHO B TEKCTi OJIOKOBOI LIMTAaTH, MO3HAYCHHS LIUTYBaHHS CTa-
BUTHCS HAIPHUKIHII HIUTOBAHOTO TEKCTY IICJSl PO3IIOBUX 3HAKIB.

SIKIIo JpKepesio 3rafiy€eThesl y TEKCTi 3HOBY, HOMY HEOOXIJHO MPUCBOITH TOH cCaMUi HOMeEp.

3a3BHUUail, CTOPIHKOBHI iHTEpBal y BHYTPIMIHHO TEKCTOBOMY IOCHIJIaHHI HE 3a3HAYAETHCS, alie 3a MOTPeOHn
HOT0 MOXHA BKa3aTH HOPsAJ i3 HOPSAJIKOBUM HOMEPOM.

Hanpuknao:

VY cBoemy nmocmimxenni, Jpxounc (1 ¢3-4) cTBepaxkye ...

... OJIMH aBTOP OXapaKTepu3yBaB Ii¢ 5K "CIOHTAHHUW TepesuB CUIAbHUX MovyTTiB".(1 ¢23)
... OJIMH aBTOP OXapaKTEepPU3yBaB 1€ K "CIOHTAHHUU MEPEIUB CUIBHUX MOUYyTTiB", (2

[Ipu muTyBaHHI KiTBKOX JKEpesl OJHOYACHO, HEOOXiJHO mepepaxyBaTH KOKEH HOMEp B IYXKKaX, 4epe3 KOMY
abo tupe. Y mocunaHHi HE MOBHHHO OyTH MpoOiniB Mixk KomaMu abo THpe.

Hanpuknao:

Several recent studies [1,5,6,7] have suggested that...
Several recent studies (1,5-7) have suggested that...
Several recent studies "7 have suggested that...

YnopsaAKyBaHHS CHUCKY BUKOPUCTAHHUX JKepeJl

Cnrcok BUKOPHCTAHUX JKEPEN PO3MINMyeThcs B KiHII poOOTHM Ha okpeMiit cTopinmi. Bin Hamae indop-
MaIio, HeoOXiqHY AJs TOTO0, MO0 3HAWTH 1 OTpUMaTH OyIb-sKe JH)Kepeso, MPOIUTOBAHE B TEKCTI JOKYMEHTA.
KosxHe mxepeno, mponuTOBaHEe B poOOTi, Ma€ 3'IBUTUCA y CIIMCKY BUKOPHCTAHUX JoKeped. Tak caMo, KOXKeH
3aMHC y CMNUCKY BUKOPUCTAHUX JKEpeI Mae OyTH 3raJaHUM B TEKCTi poOOTH.

HasBa cnucky BukopucTaHux mxepen — [locunanHs. 3aroloBOK BUPIBHIOETHCA 11O LIEHTPY.

Jlxepena HyMepyIOTbCS Ta OPraHi30BYIOTHCS B MEPEJiKy NOCHJIAHb Y MOPSAKY 1X 3raJyBaHHS B TEKCTI.

MaTtepian ony6nikoBaHo 3 BuaaHHaA: MetoanyHi pekomeHaauii / aBTopu-yknagadi: O. boxenko, 0. KopsiH, M. ®egopeub ; pegkoneris: B.
C. Nawkosa, O. B. BockobonHikoBa-lysesa, A. €. CowunHcbka, O. M. Bpyin ; HaykoBo-TexHiuHa 6ibnioTeka im. I. |. leHnceHka HauioHanbHoro
TeXHiYHoro yHiBepcuteTy YkpaiHu « KNiBCbKUI NONITEXHIYHMI IHCTUTYT iMeHi Irops Cikopcbkoro» ; YkpaiHcbka 6ibniotedHa acouiauis. — Kuis : YBA,

2016. — EnekTpoH. BuA. — 1 enekTpoH. ont. anck (CD-ROM). — 117 c. — ISBN 978-966-97569-2-3.
91



HpaBuaa 6idaiorpagivyHoro onucy AJs CIUCKY BUKOPUCTAHUX JIsKepeJl

SAxmo B myOmikamii 3a3HaYeHO BiJ OJHOTO JO MIECTH aBTOPiB, y MOCHUIIAaHHI HEOOXiHO MepepaxyBaTH iX
ycix uepe3 KoMy (IHB. OMHC CTATTi 3 )KypHary 1-6 aBTOpiB).

Sxmo aBTopiB OibIIe MIECTH, HEOOXITHO MEepepaxyBaTH MIICTHOX aBTOPIB Uepe3 KOMY Ta BKa3aTH «Ta iH.»
(muB. omuc cTaTTi 3 XypHaNy 7 1 OinmbIIe aBTOPIB).

VY mocuiaHHI HEOOXiJHO CKOPOYYBATH YHCIO CTOPIHOK, J€ 1€ MOXJIWBO, HANPUKIAA, SKIIO UTATy PO3-
MimeHo Ha ctopinkax 123-124, To B mocwmiaHHI BKa3yeThes 123-4.

SAxmo B my6xikarnii € DOI, To iforo HeoOxigHo Bkazaru miciast URL.

Heo0xigHO ckopodyBaTH HA3BU MICSIIB Yy JaTaX 3BepHEHHs/MyOIiKaIii Tomo (BiAMOBIAHO 1O MOBHHUX IIpa-
BUJI IIEBHOI KpaiHm).
HaszBu xxypHaniB HeoOXiTHO 3a3HaYaTH CKOpodeHo. [lepenik CKOpoUeHb MOXKHA Ji3HATUCS 3a IO CHIAHHAM:

e anrnomoBHi: http://www.ncbi.nlm.nih.gov/nlmcatalog/journals?®'
ykpainomoBHi: http://dndims.com/upload/files/DSTU_3582 2013.pdf'

CXEMA

NPUKNALQ

CTatTa 3 XypHany
(1-6 aBTOPpIB)

MpisBuwe1 IHigianu1,
MpisBuwe? IHiviann2,
MpisBuwe3 IHigiann3,
MpisBuwed IHiviann4,
MpisBuweb IHiyiannb,
Mpi3Buweb IHiviann6.
HasBa crarrTi.

HasBa xypHany.

Hata ny6nikauii;
Homep Tomy(Homep Bunycky):
CTopiHKOBUI iHTEpBAan.

Petitti DB, Crooks VC, Buckwalter JG, Chiu V. Blood pressure levels before
dementia. Arch Neurol. 2005 Jan 12;62(1):112-6.

Hewmey AKO, Baspus M. Baanmogencteme BbICOKOYACTOTHbIX U
HU3KOYaCTOTHbIX KonebaHui B CUHXPOHU3Npyemom reHepartope. Masectns
BbICLLIMX y4ebHbIX 3aBegeHun. PagnoanektpoHuka. 2015 AxB 8;58(12):53-61.

CTaTtTa 3 XypHany
(7 i 6inbwe aBTOpIB)

Mpisuwe1 IHigianu1,
MpisBuwe? IHiuiann2,
MpisBuwe3 IHigiann3,
MpisBuwed IHiviann4,
MpisBuwe5 IHigianus,
MpisBuweb IHiLiann6, Ta iH.
HasBa cTaTrTi.

HasBa xypHany.

[ata ny6nikauii;

Homep Tomy(Homep Bunycky):
CTOpiHKOBWW iHTEpPBan.

Hallal AH, Amortegui JD, Jeroukhimov IM, Casillas J, Schulman CI, Manning
RJ, et al. Magnetic resonance cholangiopancreatography accurately detects
common bile duct stones in resolving gallstone pancreatitis. J Am Coll Surg.
2005 Jun 12;200(6):869- 75.

Batypun CA, ObsaveHko HX, JloxkiH PH, InbueHko AC, Kyp’aTta J1[, Wymko BT, Ta
iH. Po3pobka maTtemaTtnyHoOi Mofeni BigknagaHHsa caxi y dinbTpi BiAnpauboBaHmNX
rasis aBTtomobins. BicHuk XXOTY. Cep.: TexH. Hayku. 2013 'pyn 18;4(67):75-9.

Baturyn SA, Diachenko NKh, Lozhkin RN, lichenko AS, Kuriata LD, Shumko VH,
et al. Rozrobka matematychnoi modeli vidkladannia sazhi u filtri vidpratsovanykh
haziv avtomobilia. Visnyk ZhDTU. Ser.: Tekhn. Nauky. 2013 Hrud 18; 4(67):75-9.

CTaTtTs 3 XypHany (oHnaH)

npissuwe IHidianu.

HasBa craTrTi.

HasBa xypHany [IHTepHeT].
Oata ny6nikauii [JaTta untyBaH-
HSl;

Homep Tomy(Homep Bunycky):
CTopiHkoBUIA iHTEpBan.
HoctynHo: URL DOI

Stockhausen L, Turale S. An explorative study of Australian nursing scholars and
contemporary scholarship. J Nurs Scholarsh [Internet]. 2011 Mar [cited 2013 Feb
19];43(1):89-96. Available from: http://search.proquest.com.ezproxy.lib.monash.
edu. au/docview/858241255
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