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REZUMAT
ANOMALIILE RARE IN MONITORIZAREA MALFORMATIILOR CONGENITALE

Cuvinte cheie: anomalii rare, monitorizare, malformatii congenitale, registru international "EUROCAT?, frecvents,
structura malformatiilor congenitale.

Introducere: Malformatiile congenitale (MC) sau anomaliile congenitale (AC) reprezintd tulburari structurale care
apar in perioada intrauterini de dezvoltare a fitului. In Republica Moldova (RM), malformatiile congenitale se
situeazd anual pe locul secund in randul cauzelor mortalitétii infantile. MC care au o incidentd mai micd de 1:2000
sunt considerate malformatii rare. Monitorizarea continud a MC permite determinarea frecventei tuturor tipurilor de
anomalii si aprecierea lor, ca fiind rare sau nu.

Scopul studiului: Compararea frecventei, structurii si dinamicii MC rare in populatia Republicii Moldova cu indicatorii
Registrului International European EUROCAT in baza studiilor genetico-epidemiologice (2011-2018).

Materiale si metode: Lucrarea relevd o abordare epidemiologicd. Ca instrumente de studiu au fost datele Registrului
National al Republicii Moldova pe perioada anilor 2011-2018 si materialele oficiale ale Biroului National de Statistica
al Republicii Moldova. Pentru compararea datelor statistice, au fost utilizate materiale de pe site-ul oficial al Registrului
European EUROCAT. Frecventa malformatiilor congenitale au fost calculate la 1000 de nou-néscuti.

Concluzii: In urma analizdrii structurii MC pe perioada 2011-2018, malformatiile sistemului respirator au fost
clasate ca fiind rare cu o frecventa de 0.13:1000 sau 1:7692 de nou-néscuti. Conform datelor Registrului EUROCAT
malformatiile sistemului respirator se intalnesc mai des cu 2,6 ori, fiind considerate rare cu o frecventa de 1:2941 de
copii. Anencefalie, hidrocefalie, atrezia anusului si esofagului sunt malformatiile congenitale rare care au o incidentd
mai crescutd in RM comparativ cu datele EUROCAT-ului, pe cand omfalocele, defecte reductionale, microcefalie si
spina bifida au o incidentd similard cu indicatorii Registrului European.

PE3IOME
PEJKVE BOJE3HM B MOHUTOPUHTE BPOKIEHHBIX AHOMAJIUN

KmroueBble cnoBa: pefikyie aHOMaINM, MOHUTOPYHT, BPOXK/IEHHBbIE aHOMAIMM PAa3BUTHA, MeXIyHapOIHBIil PETUCTp
EUROCAT, gacroTa, cTpykTypa BA.

Bsedenue. Bpoxxyénuble anoManmuu (BA), umy mopoku pasBuTHSA, IPEACTABIAOT COO0I CTPYKTypHbIE HApYLICHNA,
BO3HUKAIOIIVE B IIePYOJ] BHYTPUYTPOOHOTO pasBuTus miopa. B Pecrrybmike Monposa cpefyi IpuunH MIafieH4ecKo
cMepTHOCTHU BA exerofiHo 3aHMMaloT BTopoe MecTo. BA, nMetomue pacnpoctpaHéHHOCTD 1:2000 1 pexe, OTHOCATCA
K pegkuM. HenpepbIBHBINI MOHUTOPUMHT BA 103BO/IAET ONpENeNNUTb 4acTOTY OTHENbHBIX aHOMAIUil ¥ OLIEHUTD,
OTHOCATCSA I OHU K PeIKUM OONe3HAM.

Lenv uccnedosanus: Ha ocHOBe TeHETUKO-3MUAEMUONIOIMYECKNX UccmenoBanuil (2011-2018 IT.) cpaBHUTD YacTOTY,
CTPYKTYpPy M AMHAMUKY peakux BA B momymsauum Pecriybmukm MoapgoBa ¢ mokasaremsiMy MeXyHapOZHOTO
Espomnerickoro Perncrpa EUROCAT.

Mamepuanvt u memoduvt uccnedosarus. B paboTe nCronbp30BaH AMMUAEMUOTOINMIECKIIT TTOAX0,. Bbtn ncrmonbp3oBaHbl
manHble HaumonanbHoro Peructpa BA PM, ocymecTsisromero MOoHUTOpUHT BA, 3a nmepuop 2011-2018 rr. beinn
MCITONb30BaHbl OpuInanbHble MaTepuassl HanmonanbHoro 610po cratuctuky PM. 7ist cpaBHEHNUS U COOCTABIEHNS
CTaTMCTUYECKMX [AaHHBIX OBbUIM MCIIOb30OBaHBI MaTepranbl ¢ oduimanbHoro caiita EBpomeiickoro Permcrpa
EUROCAT. YactoTbt BA paccuntriBanuch Ha 1000 HOBOpOKAEHHBIX.
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Pesynomamui uccnedosanust. Ha 6a3e faHHBIX MOHITOPVHTA BPOXXAEHHBIX IIOPOKOB pa3Butus Pecy6nyku Mongosa
- HanmonanbHoro peructpa Monnossl, chopMUpOBaHHOTO Ha 6ase mabopaTopuy NpoUIaKTUKY HAC/Ie[CTBEHHOM
narosoruu npu VIHctutyte Marepu u Peberka, 3a mepuog ¢ 2011 mo 2018 ropbl ycTaHOB/IEHA CpefHssa yacToTa BA Ha
1000 HOBOpOX/IEHHBIX — 17,75, o cpaBHeHMIo ¢ EUROCAT - 20,18:1000 HOBOpO>XAE€HHBIX. B cTaTbe NpencTaBieHbl
Pe3y/IbTaThl CPABHUTENIBHOTO aHA/IN3a YaCTOTHI, CTPYKTYPHI M AMHAMMKM pegkux BA B momymsanun Pecry6nuku
Monposa ¢ mokasatenamu MexpyHapoproro Esponetickoro Perncrpa EUROCAT.

Bui600vt. AHamu3 CTPYKTypbl BPOK[EHHBIX aHOMAIMil 3a aHAIM3MPYeMblil IEPUOR IOKa3aja, YTO aHOMAauy
ObIXaTeIbHOM CUCTEMBI OTHOCATCA K PefKUM aHoManuaAM, ¢ dactoron 0,13:1000 mam 1:7692 HOBOPOXIEHHDBIX; B
Perucrpe EUROCAT onu BcTpeuatoTca B 2,6 pasa 4alre, HO TaKKe OTHOCATCA K PeKUM aHOMa/lIMAM C YacTOTON
1:2941 pereit. K pegkum 3abomeBaHMAM C 4aCTOTOI, IpeBbILIaoNIeli cooTBeTCTByoUIe noKasateny EUROCAT,
OTHOCSTCA CIeAyIolMe BPOXXIEHHbIe aHOMaIUI: aH3HI[edarst, Tupouedais, aTpesns aHyca 11 aTpe3us IIEeBOfa,
JaCTOTBI APYTUX penkux BA — omdarnoriene, peRyKuMOHHBIX IOPOKOB, MuKporiedanuu u spina bifida — conocraBumsl
C aHa/TIOTMYHBIMU NTOKa3aTenaMu EBpomneiickoro Perucrpa.

Background. Congenital anomalies (CA) or birth Materials and methods. The study wuses an
defects are structural disorders which arise during fetal — epidemiological approach. Were used data of the National
development and can be diagnosed before birth or in  CA Registry from Republic of Moldova, which carrying
later stages of a child’s’ development [1, 2, 3, 4]. Along  out CA monitoring under the Order issued by Ministry
with perinatal hypoxia, prematurity and infections, CA  of Health from Republic of Moldova Nr. 1606 dated
also contribute significantly to morbidity and mortality =~ December 31, 2013: “Concerning Approval the National
in neonatal period [1]. According to the International ~ program of Prevention and Reducing Mortality and
CA monitoring report, 6% of the annually born children Morbidity in Children Caused by Congenital Anomalies
suffers from CA [5]. The share of global neonatal ,pq Hereditary Pathology, 2013 - 2017” [13]. CA have
mortality caused by CA increased from 3% in 2008 to  }een registered in chidren in the first year of life, as well
4,4% in 2013 [6, 7]. More than 90% of CA cases have been 5 using prenatal ultrosonographic diagnosis. Were used
registered in countries with low or middle income [8]. In & 1 4ot from the D epartment of National Bureau of
the Repu'blic of MOId?"a (RM) CA is the second leading  q¢yictics from Republic of Moldova. To compare and
cause of infant mortality [9]. matching statistical data were used materials available

é\lllthough.CA are t?_dltl(t)nauy no;t cons.l(.iered dés € online on the Europeam Register EUROCAT official
iseases since, according to current provisions, diseases Ly o bR OCAT [12],

classified as “rare” if their frequency as low as a 1:2000 . . .
and less [10, 11], this frequency is characteristic for the The frequencies of - congenital ~anomalies were
. calculated on 1000 newborns. To make the received

range of CA which, therefore, can be classified as “rare” . A ) B )
data in consistency with variables presented on official

Continuous and comprehensive CA monitoring can ) )
. g . EUROCAT website the data grouped for the period from
determine the frequency of individual anomalies and 5011 to 2018
0 .

appreciate whether they are rare.

CA monitoring in children allow health service workers
as on the national as well as on European level to collect
and distribute the information which improve knowledge,
diagnosis and treatment CA. It is also possible to search
for and standardize the collection and exchange of data
on CA, which increases the value of each National register
and the entire CA registration as a whole [12].

Results.

Between 2011 and 2018 the mean CA frequency in the
population from Republic of Moldova was 17,75 per
1000 newborns, and the same EUROCAT variable was
20,18:1000 newborns, and this variable was subject to
fluctuations; so, minimal CA frequency was registered in
2014(15,38:1000), the maximal valuein2017(21,84:1000),
Aim. Based on genetic epidemiological studies carried ~ without the clear trend to increase or decrease (Fig. 1).
out in a period from 2011 to 2018 rr.) compare the Thus, during the reviewed period the CA frequencies in
frequency, structure and changes over time the rare CA  the Republic of Moldova and in EUROCAT countries
in the population of Republic of Moldova with the same  were 1: 56 1:50 newborns, respectively, what suggests
variables of International European Register EUROCAT.  high frequency of these anomalies.
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Fig. 1. The frequency of congenital anomalies per 1000 newborns, 2011-2018.

To determine the sharing of CA all registered CA were
distributed according to International Classification of
Diseases ICD-10 to following groups: CA of nervous
system (QO00 - Q07); maxillo facial CA (Q10 - Q18);
circulatory CA (Q20 - Q28); respiratory CA (Q30 - Q34);

digestive CA (Q35 - Q45); reproductive CA (Q50 - Q64);
osteo muscular CA (Q65 - Q79); multiple anomalies et
others (Q86 - Q89), as well as chromosomal aberrations

(Q90 - Q99).

Table 1.
CrpykTypa Bpo>XAEHHBIX aHoMamuii B Peciy6rmke Monposa u B EUROCAT, 2011 - 2018 rr.
No Systems of organs: Repulzgzrolfé\ggldova Republic of Moldova Iﬂ:([pf\r(;f):(l)&()T EUROCAT
neonates) CA to neonates neonates) CA to neonates

1. Osteo muscular 3,0 1:333 3,79 1:264

2. | Cardio vascular 4,06 1:246 6,78 1:147

3. | Reproductive 0,87 1:1149 2,04 1:490

4. Multiple CA 3,39 1:295 1,65 1:606

5. | Maxillo facial 1,01 1:1000 1,27 1:787

6. Digestive 0,69 1:1449 1,45 1:690

7. Urinary 1,92 1:521 2,91 1:344

8. | Nervous 1,92 1:521 1,17 1:855

9. | Respiratory 0,13 1:7692 0,34 1:2941

The analysis of the CA structure was carried out using the
data from the National Register for the period 2011 - 2018
in comparison with the data of the European Register
EUROCAT for the respective period. The analysis was
shown a high incidence of cardiovascular abnormalities
in both registers. In the Republic of Moldova their
frequency was 4,06:1000 newborns or 1 to 246 newborns,
and in Europe these CA are 1,7 times more often, i. e.,
6.78:1000 or 1:147 newborns, so these CA are not rare
(Table 1). This discrepancy in the variables analyzed can be
explained by the incomplete registration of cardiovascular
CA in our country. The second place in the structure was
occupied by multiple CA with a frequency of 3,39:1000,
i. e, 1:295 newborns, and in the European Register they
are twice as often. Third place occupies musculoskeletal

CA with a frequency of 3,0:1000, i. e., 1:333 newborns,
this variable in EUROCAT is higher, i. e., 3,79:1000 or
1:264 newborns. All three types of CA are not rare in
both Republic of Moldova and EUROCAT. The smallest
part in the structure of CA in our country is accounted
for respiratory CA, i. e., 0,13:1000 or 1:7692 newborns,
the same trend was shown in the European Register, i.
e., 0,34:1000 or 1:2941 newborns. In EUROCAT the
frequency of these anomalies is 2,6 times higher than
in Republic of Moldova, the fact what partially can be
explained by the incomplete registering as well as by
the difficulties of diagnosing such CA in the Republic of
Moldova. Thus, respiratory CA systems are rare in both
Republic of Moldova and Europe (Table 1, Figure 2).
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Fig. 2. The structure of congenital anomalies in the Republic of Moldova, 2011 - 2018,
compared with the data of EUROCAT (%).

Anomalies of the maxillofacial region were registered
in Republic of Moldova and EUROCAT with about the
same frequency, i. e, 1,01:1000 and 1.27:1000 newborns,
respectively (not rare). Nervous system CA were more
frequent in Republic of Moldova than in EUROCAT
(1,92:1000 and 1,17:1000, respectively) (not rare).
Reproductive CA (0,87:1000 vs. 2,04:1000, respectively),
digestive CA (0,69:1000 vs. 1,45:1000, respectively) and
urinary CA (1,92:1000 vs. 2,91:1000, respectively) were
showed in the structure of CA in EUROCAT almost
2 times more often than in Republic of Moldova. All
calculated frequencies of CA were not rare (Table 1).

Among CA special place is occupied by epidemiological
indicators of the so-called “sentinel CA” since their
importance reflects the state of ecology in the country.
Sentinel CA include, among others, spina bifida and anal
atresia. The changes of the frequencies of these congenital

anomalies were also studied in the presented study.

A study of the frequency of spina bifida per 1000
newborns (Figure 3) showed the frequency of this CA as
0,33:1000 in 2011, 0,30:1000 in 2012, 0,48:1000 in 2013,
0,32:1000 in 2014, 0,16:1000, followed by an increase to
0,45:1000 in 2016 and a maximum of 0,68:1000 in 2017
with subsequent decline in 2018 to 0,28:1000. Thus,
the average birth rate of children with spina bifida was
0,38:1000 (1:2632), which is significantly higher than in
EUROCAT, i. e, 0,16:1000 (1:6250). Thus, spina bifida
is also a rare CA in the Republic of Moldova, but is
much more frequent than in Europe. Keeping in mind
what this CA refers to folate-dependent, we suppose the
ineffective using of folic acid by pregnant women, i. e.,
flaws in preconceptional prevention and non-compliance
to recommendations for folic acid supplementation in the
first trimester of pregnancy.
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Fig. 3. Changes in the frequency of spina bifida for 1000 newborns in Republic of Moldova, 2011 - 2018.
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Taking into account the fact that CA of the central
nervous system in live births in the Republic of Moldova
are registered almost twice as often as in the EUROCAT
(10,8% vs. 6,8%, respectively), the frequency of other
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nosological forms of CA of nervous system was analyzed,
i.e, hydrocephalus, anencephaly and microcephaly
(Figure 4).

0,41

B Moldova
EIEUROCAT x1000
OEUROCAT LB x1000

Hydrocephalus

Anencephaly

Microcephaly

Fig. 4. Comparison of frequencies of central nervous system CA in the Republic of Moldova and EUROCAT,
years 2016 - 2018, per 1000 children.

Figure 4 shows the frequency of CA of central nervous
system in the Republic of Moldova (column 1), the total
frequency of the anomaly in EUROCAT (column 2) and
the frequency of this anomaly in live births (column 3).
Taking into account the difference between the last two
indicators, it is possible to assume the effectiveness of
prenatal ultrasound screening, what is especially true
in the diagnosis of anencephaly and hydrocephalus.
For example, the frequency of anencephaly in Europe is
0,41:1000 fetuses, and the frequency among live births is
0,02:1000 (1:50000). At the same time, in the Republic
of Moldova anencephaly is detected at a frequency of
0,25:1000 or 1:4000.

The total frequency of hydrocephalus in Republic of
Moldova is very close to the value in EUROCAT, i. e,
0,50:1000 vs. 0,52:1000 fetuses, respectively, but the
frequency of this CA per 1000 newborns in EUROCAT
is almost twice lower, i. e., 0,27:1000. This indicates
effective prenatal diagnosis in Europe. In Republic of
Moldova such analysis is complicated by insufficient
reliable information about the elimination of fetuses
with this pathology. The total incidence of anencephaly
is much lower in the Republic of Moldova compared
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to EUROCAT, i. e, 0,25:1000 vs. 0,41:1000 fetuses
respectively, but the frequency of this anomaly in live
birth children in EUROCAT is twice lower, i. e., 0,2:1000.
The frequency of microcephaly in Moldova (0,16:1000)
is slightly lower than the total frequency of this CA in
EUROCAT (0,26:1000 fetuses) and the frequency of
this anomaly in EUROCAT among live birth children
(0,21:1000).

Taking into account the analysis of the CA of central
nervous system we can note that all these anomalies are
rare in our country - 1:2000 for hydrocephalus, 1:4000
for anencephaly and 1:6250 for microcephaly.

Study of the frequency of anal atresia to 1000 newborns
(Figure 5) showed that the frequency of this CA was
0,28:1000 in 2011, increased in 2012 to 0,40:1000, and
since 2013 were registered low frequencies of this CA,
i. e, 0,10:1000 in 2013, 0,07:1000 in 2014, 0,10:1000
in 2015, 0,05:1000 in 2016, no cases of this CA were
reported in 2017, and the lowest frequency of this CA was
registered in 2018, i. e., 0,03:1000. The average frequency
of anal atresia was 0,13:1000, which was half from the
EUROCAT data of 0,26:1000. Thus, anal atresia is rare in
the Republic of Moldova with a frequency of 1:7692.
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Fig. 5. Changes in the frequency of anal atresia, 2011-2018, per 1000 children.

A comparative analysis of the frequency of sentinel CA
in the Republic of Moldova and similar EUROCAT
variagbles from 2011 to 2018 was also carried out for
the esophageal atresia, omphalobcele and reduction CA
(Table 2).

Table 2.

Frequencies of sentinel congenital anomalies in the
Republic of Moldova and EUROCAT, 2011-2018.

Data in the Data
Congenital anomaly type Republic of | from the
Moldova | EUROCAT
1. | Anal atresia 1:7692 1:3846
2. | Esophageal atresia 1:8333 1:4167
3. | Omphalocele 1:8333 1:7937
4. | Reduction anomalies 1:2222 1:2994

The data of Table 2 showed that the rare CA in the
Republic of Moldova for the studied period are anal
atresia with a frequency of 1:7692 newborns, as well as
esophageal atresia and omphalogele, which are recorded
at the same frequency of 1:8333, and reduction anomalies
(1:2222), the fact which coincides with the data of
the EUROCAT International Register, in which these
congenital anomalies are also rare (Table 2).

Conclusions. Congenital anomalies do not belongs to
rare diseases, as between 2011 and 2018 their average
frequency in Moldova was 17,75 per 1000 newborns, and
the same value was determined in EUROCAT Register, i.
e., 20,18:1000.

Analysis of the structure of congenital anomalies during
the period analyzed showed that respiratory system
anomalies are rare, at a frequency of 0,13:1000 or 1:7692
newborns, bu the data of EUROCAT International
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European Register, in which these anomalies occurs 2,6
times more often, but also refer to rare abnormalities with
a frequency of 1:2941 children.

Rare diseases in our country with a frequency exceeding
the corresponding EUROCAT rates include the following
birth defects: anencephaly, hydrocephalus, anal atresia
and esophageal atresia; the frequencies of other rare CA,
i. e, omphalocele, reduction anomalies, microcephaly
and spina bifida are comparable to similar variables of the
European Register.
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