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Hucepraiiiiina po6oTa NpUCBSYEHA YIOCKOHAJIEHHIO IPOrHO3YBAaHHS MiJI03pU Ha
NEPBUHHUN IMYHOAE(PIUUT y MAIT€d HaA IIJCTaBl BUBYEHHSA KIIHIYHUX MPOSBIB,
0ocoOMBOCTEHM mepediry 3axBOPIOBaHHA Y PI3HUX BIKOBHX TIpynax JiTed Ta 3
BUKOPUCTAaHHAM 1H(POPMALIIMHUX CUCTEM.

JI71s1 BUpilIEHHS MTOCTaBJICHUX y POOOTI 3aBJaHb MPOBOAMINCEH MPOCIEKTUBHI Ta
peTrpocrekTuBH1 gocaimkeHHs. [IpoananizoBani gani 163 niteit 3 JiarH030M MEPBUHHOTO
IMyHOZIEDIMTY 10A0 36 KIIHIYHUX MapKepiB mepBUHHOrO iMyHonedinuty. [lamientu
Oynu po3MmOjiIeH] Ha JAEB’STh HO3OJOTIYHUX MiArpymn: 90 maiieHTiB — 3 nediruramu
AHTUTUIOYTBOPEHHS, 8 — 3 KOMOIHOBaHUMHU IMyHOAEeiruTamMu, 4 — 3 XBOpoOaMu IMyHHOT
nucperysiii, 48 — 3 negexramu parouutosy, 4 — 3 fePpeKTaMu BpOHKEHOTO IMYHITETY,
3 — 3 curpomom BickoTrTa-Onapuya, 2 — 3 CHHAPOMOM rinepimyHornooyminemii E, 1 —3
cunapomom Ji-/Ixopmxki, 3 — 3 cunapomom HiiimereH.

[TopiBHSHHS HO30JOTIYHUX MIATPYN MEPBUHHOTO IMYHOAECOIIIUTY MiX COOOI0
MIPOBOIUIIOCS 3 BUKOPUCTAHHIM MOJIEII MyJIbTHHOMIHAJIBHOI JIOTiCTUYHOT perpecii. [Ipu
criBcTaBieHHl 1127 emi30fiB AETalbHOTO KJIIHIYHOIO aHAMHE3y IMAaIl€HTIB 3 BIKOM
OposIBY KJIIHIYHUX MapKepiB BIAJOCSd BUpaxXyBaTH EKCHOHEHIINWHI CTYIEH! BIUIMBY
KJIIHIYHUX MapKepiB HAa IMOBIPHICTh MaTH MEPBUHHI IMyHOAEDIUUTHA PI3HUX HO30JIOTIH.
Mu Ha3BanM 1eil CTYMiHb BIUIMBY «KOE(PIIEHTOM pU3UKY». OTxe, KOEPIIEHT PUUKY —

IIe YKMCIIOBE 3HAUEHHS, y CKIJIBKM pa3iB HASBHICTh KIIHIYHOTO Mapkepa B aHaMHE3I



Nall€HTa Ha MEBHOMY BIKOBOMY MPOMDKKY MIJBUILYE PU3UK MOTPANUTH B KOHKPETHY
HO30JIOTIYHY MIATPYNy TMEPBUHHOTO IMYHOAC(IIUTY BIAHOCHO IHINUX MIATPYII
IMyHOACDIIHTIB.

OtpuMaHi JaHi J03BOJISIOTH OIIHUTH, Ha SIK1 KJIIHIYHI 03HaKU abo 1X KoMmOiHaIi
BapTO 3BEpPTaTH yBary JUisd KOXKHOI MiATPYHH BPOKEHUX iMyHone(diuuTiB. Pesynbpratu
XapaKTePU3yITHCS ITUPOKUMH Jiaria30HaM1 KOS(MIIIEHTIB PU3HUKY: OJH1 KJI1HIUYHI O3HAKU
TPAIUIAIOTBCA YacCTillle JIMIIEe MpPH TMEeBHUX HO30JIOTIAX, ajieé OUIBIIICTh MPOSBIB
(bIKCYIOThCS 0Jipa3y y 0araThboX pi3HUX MIATPYyMax MEPBUHHUX IMyHOE(DIIUTIB.

Xoua myig JNESIKUX MapkepiB KoeQili€eHTH MNPUOIU3HO CTablIbHI, OCOOJIMBO
BIJIHOCHO POJIMHHOI'O aHAMHE3Y, SIKUM JIHCHO HE 3MIHIOETHCA 3 BIKOM, OJTHAK TP aHAJ131
aHaMHE3y B P13HOMY BiIll JiJIsi OUTBIIOCTI KIIHIYHUX MapKepiB KOe(DIIEHTH PUUKY JUIS
TI€1 5K HO30JIOT14YHOI MIATPYINHU BIAPI3HAOTHCSA. Hanpukian, rHiliHI OTUTH MalOTh 3HAYHUN
BIUIMB Ha MII03pY 100 Ae(EKTIB aHTUTIJIOYTBOPEHHS 10 2 POKIB: Yy Billl 6 MICAIIB
Koe(]illieHT pU3UKY CTAaHOBHUTH BChOTO 3,211, y 9 micsamiB — 13,937, B 12 micsmis — 41,167,
B 18 micsuiB — 41,053, y 2 poku koedilieHT 3HOBY 3MEHIIY€eThCs — 110 14,7, a B paHHbOMY
HIKITEHOMY Ta MiJTIITKOBOMY Billl cTaHOBUTH Bif 1,34 mo 1,502.

VYmepiie BHU3HAYEHO YHCIOBE 3HAYEHHS BIUIMBY KIIHIYHUX  MapKepiB
IMyHOCKOMIIPOMETOBAHOCTI Ha MiA03pYy MO0 Ae(PeKTIB aHTUTUIOYTBOpeHH:. Cepen HuX
HAaWOUIBINI 3HAYEHHS PHU3HUKIB MAaIOTh MPOSBH THIWHUX OTUTIB (MakCUMalIbHUMN
koedimieHt pusuky 41,167), nanapuiiiB (26,411), HasBHICTh TAaKOTO 3aXBOPIOBAHHS Y
ponuuHoMy aHamHue3l (135,312) ta panni cmepti Omm3pkux poauuiB (10,885). Bik
HAWYaCTIMMX MPOSBIB AeDINUTIB AHTUTUIOYTBOPEHHS — BiJ 6 MICSIIIB 710 2 POKIB.

VYrepie BU3HAYEHO YUCIOBE 3HAUCHHSI BIUTMBY KJITHIYHUX MapKepiB Ha MiI03py
mono aedekTiB ¢aronutosy. Ll rpyma 3axBoproBaHb MPOSBISETHCS B YCIX BIKOBUX
MeKax, Mepli MPosBHU 3a3BUYail Bij 6 10 9 MicAIliB, MepeBaxHO OUIBIIE iX CTAa€ J0 BIKY
3-4 pokiB, XapaKTepU3YIOThCS MIJIBUILIEHUMH PU3UKAMH HASIBHOCTI CTaHy MPU PO3BUTKY

HeWTporneHii (MakcuManbHuil KoedimieHT pusuky 33,165), mimdonenii (15,887),



3aTpUMIN BiANAIAIHHA NyNOBUHHOTO 3anuiky (21,039), nmpu 1HBa3UBHOMY MIKO31
(48,697), cmenomeranii (96,63), raiiaux dimdpanenitax (20,741), daermoni (18,148),
octeomiemTi (16,698), THItHWYKOBUX 3axBoproBaHHAX IKipu (15,879) Ta panHIX
cMepTsax Om3bkux poaudis (11,491).

VYrepiie BU3HAYEHO YHUCIIOBE 3HAYCHHS BIUIMBY KJIIHIYHUX MapKepiB Ha IMiI03py
o010 KOMOIHOBaHUX 1MyHOAe(IUTIB. Bumanku TsSKKOro Imepediry mNOYMHAIOTh
MPOSIBIITHCS 1Ie A0 BIKy 3-6 wmicsmiB. Jlo 9-18 wicamiB giarHO3W IHIIUX BapiaHTIB
nepediry TakoXK YyKe 3a3BUuYail BCTAaHOBIIOIOTHCS, IO MiJATBEPKYETHCS JTaHUMHU
JOCIIKEHHsI. BUCOKI pU3MKH Mi03pU HA 11l CTAaHU BUSABJICHI MPU PO3BUTKY B AUTHUHU
XPOHIYHOI He1H(EKIIHHO1 lapel MoHaA OJIMH Micslb (MaKCUMaIbHUI KOES(DILIEHT pU3UKY
113961,5), meninrity (113232,8), abcuecy BHyTpimHiXx opraniB (1828,7), cemncucy
(116,315), cepitoznux yckinannensb miciaa memieHds BIPK (85,9), cmimenomeranii
(52,788), mueBMoHii (45,916), cencucy (116,315).

VYrepiie BU3HAYEHO YHUCIIOBE 3HAYCHHS BIUIMBY KJITHIYHUX MapKepiB Ha IMiJI03py
11010 XBOpoO iMyHHOT AucperyJsiiii. KiiHi4H1 TposiBY LIMX CTaHIB HAPOCTAIOTH Miciis 4-
pIYHOTO BIKY, a PU3UKM 3alliIO3PUTH HASBHI MPH PO3BUTKY THIMHUX JiM(DaICHITIB
(92,141), raiiinux otutiB (78,329), daermonu (21,048), xponiunoro 6ponxiry (14,048),
HAsIBHOCTI paHHIX cMepTe y poauyis (50,901).

VYnepiie BU3HAYEHO YHCIIOBE 3HAYCHHS BIUIMBY KJITHIYHUX MapKepiB Ha IMiJ103py
o0 Je(exTiB BpoakeHoro iMyHiTeTy. Lli 3axBoproBaHHS pi3KO MOTIPUIYIOTH CTaH
MAIlEHTIB TMICHs BIKY 6 POKIB 3 KYMYJISTUBHUMH YCKIAgHEHHSMU 10 18 poKiB.
3amigo3putu aedeKT BPOHKEHOTO IMYHITETY MOXKHA, SKIIIO B aHAMHE31 JTUTUHU HasBHI
TaKl KJIHIYHI MapKepH, sk 1HBa3uBHUHN Miko3 (72110,1), abciiec BHYTPIIITHBOTO OpPTaHy
(56,064), mapanpokrtur (150,159), mueBmonis (10,545), 3aTpumka Hi3UIHOTO PO3BUTKY
(16,138).

[loxo cunapomy rinepimyHorioOyminemii E (rinep-IgE-cunnpomy) BuzHaueHo,

0 TPOSIBU IMYHOCKOMIIPOMETOBAHOCTI HalJacTillie XapakTepHu3yeThcs abciecamu



BHYTPIIIHIX OPraHiB, CIUICHOMETAIIE€I0, THIMHUYKOBUMHU 3aXBOPIOBAaHHSMH IIKipH,
oHixomiko3amu. OpHak koe(ilieHTH pu3uKy st rinep-lIgE-cunapomy He HacTUTBKU
BXKJIMB1, OCKUIBKH JJISl pI3HUX BapiaHTIB IIbOT'O 3aXBOPIOBAHHS YK€ ICHY€ OallbHA IIKaa,
10 TAaKOX BKJIIOUYAE MOPYIIEHHS PO3BUTKY CKelieTa Ta 3y0iB. ToMy Takuii JiarHO3 MOKHA
BUSIBUTH 3 BIKYy 60-12 MicsIIiB.

VYnepiie BU3HAYEHO YKCIIOBE 3HAUCHHS BIUIMBY KJITHIYHUX MapKepiB Ha MiJ103py
moao cuHapoMmy Bickorra-Ongpuua. I[lpu 1mpoMy CcHUHAPOMI TPOMOOLUTONEHIS
MOCTYIIOBO MOCUJIIOETHCS BXKE MICIsT HAPOIKEHHSI, a KIIHIKa 1HQEKI[IITHOTO CUHIPOMY B
JIOCITIJIPKEHH] MPOSIBIsUIAcs Micas 3 pOKiB 3 MOCTIMHUM HapOCTaHHSM Ba)KKUX IPOSBIB.
Bucoki pu3uku 3amijio3puTiu cuHapoM Bickorta-Onapuya HailOUIbII 3HAYHO MPOSBUIU
Taki Mapkepu, sk TpomOouuronenis (3,94 * 107), xpomiunoi miapes (201,649),
ycknanenns micas mersieHHs BIDK (105,259), mimdonenis (80,235), panHi cMmeprti
omm3bkux ponuuiB (51,437), naeBmoHii (24,645), kanauno3u (13,284), crimeHomeranis
(10,755) Ta BusBneni Oponxoekrasu (12,861).

CratucTUyHUN aHaNi3 MIATBEPIKYE KIIHIYHUK mepedir cuHapomy BickoTta-
Onapuya, nMpu SKOMY TPOMOOILMTOIICHIS € OJHUM 13 HaWBAKJIMBIIIMX CHMIITOMIB, Ha
BIIMIHY BiJl IHIIMX TIEPBUHHUX IMYHOIC(IITUTIB.

Takum 4nMHOM, KOE(ILIEHTH PU3MKY MOKAa3ylOTh HE JIMIIE CTYIIHb BIUIMBY Ha
IMOBIPHICTh TEPBUHHOTO 1MyHONEDIUTY, ane i J03BOJIAIOTH MUMEPEHIIIOBATH Pi3HI
Ho3ouior1i. 1le Mae BaxiIMBe MpaKTUYHE 3HAYEHHS JUIsl PAHHBOT'O BHUSIBJICHHS PIAKICHUX
3aXBOPIOBAaHb, OCKUILKM HAa HACTYIMTHOMY €Talll JOTOMara€e 3BYy3WTH Ta MPUIIBUIIIUTH
JIarHOCTUYHUN TOIIYK MMiJ Yac KIIHIYHOTO BEACHHS IMiI03P1JI0OT0 BUITAJIKY, IIBHIIIE
YTOYHUTHU IMYHOJIOTTUHUN JI1arHO3.

bararo iHmmx MapkepiB Majiu MEHIN BIUIMBOBI (MeHIIe 10) 4MCIOBI 3HAYCHHS
KOe(DILIEHTIB PU3MKY MIJ03pH HAa Pi3HI MEPBUHHI IMYHOAEPIUMTH. A Ui 1€ JBOX
HO30JIOTTYHUX MIATPYN BUSABJICHI KOEPIIIEHTH PU3UKY OKPEMHUX KIIIHIYHUX MAapKepiB

HACTLILKM BHUCOKi (amiasis tumyca 3 koedimienrom 6,45 * 10° mpu cumgpomi Jli-



Jlxop ki Ta Mikpouedanis 3 koediriearom 5,62 * 1087 npu cunapomi Hilimeren), 1o ix
MOJKHa Mai)ke TMaTOTHOMOHIYHO BHPI3HATH CEpel IHIIMX MIArPYN TMEePBUHHUX
IMyHOACDIIHTIB.

VYnepiie po3po6sieHO IMYHOJIOTTYHUI OHJIAMH-TECT — CHeliaibHy 1HQopMaliiHy
CUCTEMY, SIKOI0O MOXYTh KOPHCTYBaTHCS 3 OyAb-sIKOTO KOMII'IOTepa 4u cMmapTdoHa 3
BUXOJIOM B IHTEpHET fK JIKYIOUl JIIKapi, Tak 1 OaTbKW MaIi€HTIB (PEKUM JOCTYITY:
immunotest.pp.ua). [lepma mpo6Ha Bepcis IMyHOJIOTIYHOTO OHJIAMH-TECTY, 110 MICTUIIA
eMIipu4Hl KoedilleHTH, Haaadl Oyja YJOCKOHAJeHa Ha OCHOBI PO3PaxOBaHUX B
JOCITIIKEHH1 KOS(ILI€HTIB PU3UKY Ta 3 BUKOPUCTAHHSIM CTaTUCTUYHOTO METOIY perpecii
Kokca. BiH 103BOJIsI€ TPOBECTH NEPBUHHUIN CKPUHIHT aHAMHE3Y Ha MIJ03PY BPOKEHUX
IMyHOIE(DIITUTIB 32 KJIIHIYHUMHA MapKepaMH 13 BpaxXyBaHHSAM BiKy ITUTUHU. OTpuUMaHU
pe3yNbTaT BKJIIOYAE YKCIOBE 3HAYEHHSI CTYNEHS PHU3HMKY HASBHOCTI IMYHOJIOTTYHOTO
JiarHo3y (y CKUIbKH pa3iB BHILI IAHCH MATH JI1arHO3 BIJIHOCHO CEPEIHIX MOIMYJISIIHHUX
PHU3HKIB), @ TAaKOX BKJIIOYAE€ PAHKOBAHUN CIHMCOK HO30JOTIYHUX MIATPYN MEPBUHHUX
IMyHOZIE(ILMTIB — BiJ OUIBII MIJO3PUIMX 3aXBOPIOBaHb 10 MeHII mino3piaux. Ilicns
TaKOT'0 TECTYBaHHs 3a MOTPEeOU HAAETHCS PEKOMEHAIISI 3BEPHYTHUCS 10 PET10HATIBLHOTO
JTUTSYOTO JIKapsSI-IMyHOJIOTa JIJIsl TIOJIBIIIMX €TalliB JIIarHOCTUKH BPOJKEHOTO0 IMYHHOL
NaTOoJIOTII.

EdexTuBHICTh IMYHOJIOTIYHOTO OHJIAMH-TECTY MO0 MIJ03pH Ha TEPBHUHHI
imynoaedinuTu ckiana 87,1%. OunnailH-TeCTyBaHHsI, MPOBEACHE OKEPMO JJIsl Pi3HOTO
BIKYy IIOAO OJHHUX 1 THMX CaMHX JOCIIKYBaHHMX TAIlI€EHTIB, 3MOIJIO BUSBUTH OlNIbIIIE
MAIIEHTIB, HIK OyJM BCTAHOBJICHI peajbHI 1arHO3U B TOMY K BIlli: BUSIBJICHO Y 5 pa3iB
O11bIIIE BUMAAKIB IEPBUHHUX IMYHOACHIIUTIB 10 6 MICSIIIB, Y 2 pa3u OUIbIIIE — 0 OJTHOTO
poky, y 1,7 pa3iB Outbllie — 10 JBOXPIYHOTO BIKYy. Y CTapIIOMy Billi IMyHOJOTIYHUH
OHJIAWH-TECT TaKOXX JEMOHCTPYBaB y OJIM3bKO IIBTOpa pa3W 4YacTille BHSIBICHHS
NAII€HTIB, HIK BIK BCTAHOBJICHHSI PEAIbHUX J11arHO31B TUM CaAMHUM MAallIEHTaM Y TOMY XK

Biri. OfHAaK NP [IbOMY IMYHOJIOTIYHUN OHJIAWH-TECT HE MPOMOHYETHCS K aTbTePHATHBA



npodeciiiHuM JIIKapChbKUM KOHCYJIbTAlllsIM, a K CcydacHe JOMOBHEHHS A0 HuXx. [lpu
IIOMY PE3YIbTAT IMYHOJIOTIYHOTO OHJIAWH-TECTYBaHHS MOYKE SIKICHO BIUTHHYTH Ha BHOIp
MOJANBIINX METOJIIB OOCTEKCHHS TalllEHTa JIIKApEM-CIIeI1aTiCTOM.

[IpoBenennii HamMu aHajl3 KIIHIYHUX MapKepiB NEPBUHHHUX IMYHOJe(]IIUTIB
JI03BOJIMB CTBOPHUTH HOBI MPOTHOCTUYHI MOJIETI JJIsi PAaHHBOTO BHUSIBJICHHS TAIlI€HTIB 13
M1JI03pOI0 Ha IF0 PIJIKICHY TeIiaTpUYHy MMaToJIOTiI0, 1110, Ha Halll MOIJIsd, Oy/1e CIPUsSTU
MiIBUIIEHHIO €()EeKTHBHOCTI JIarHOCTUKHM TEpPBUHHUX iMyHoAedinuTiB. CaMme paHHS
JIIarHOCTHKA 1MX 3aXBOPIOBaHb MAa€ 3HAYHHM BIUIMB HA BYACHHM MOYATOK JIKyBaHHS Ta
YHUKHEHHSI HeOa)kKaHMX BHXOJIB XBOpPOOHW. A Iie e pa3 CBIAYUTH MPO HEOOXIAHICTh
pPO3LIMPEHHST 1 JIOMOBHEHHA CTaHAAPTHUX  METOAIB  CKPUHIHTY  TNEPBUHHUX
IMyHOI€(DIITUTIB 3 YpaXyBaHHSIM CYy4aCHUX MOMJITHUBOCTEH.

Knrouosi cnoea: mnepBUHHI IMyHOAE(IIUTH, KIIHIYHI MapKepH, MiA03pUIAN

BUMAJI0OK, TIPOTHO3YBAHHS, OHJIAIH, TECT, AUTSIYa IMyHOJIOT 5.



ABSTRACT

Beglaryan S. A. Staged Screening of Primary Immunodeficiencies in Children
Using Information Systems — Qualifying scientific work on the rights of the manuscript.

Thesis for the PhD degree in specialty 228 — Paediatrics. — Shupyk National
Healthcare University of Ukraine, Ministry of Healthcare of Ukraine, Kyiv, 2021.

The thesis paper is devoted to improving the prediction of the suspicion of primary
immunodeficiency in children based on the study of clinical manifestations, the
characteristics of the course of the disease in different age groups of children using
information systems.

Prospective and retrospective studies were conducted to solve the tasks set in the
paper. Data of 163 children diagnosed with primary immunodeficiency were analyzed for
36 clinical markers of primary immunodeficiency. Patients were divided into nine
nosological subgroups: 90 patients with antibody deficiency, 8 patients with combined
immunodeficiency, 4 patients with diseases of immune dysregulation, 48 patients with
defects in phagocytosis, 4 patients with congenital immune defects, 3 patients with
Wiskott-Aldrich syndrome, 2 patients with hyperimmunoglobulinemia E syndrome, 1
patient with Di George's syndrome, 3 patients with Nijmegen breakage syndrome.

Comparison of nosological subgroups of primary immunodeficiency with each
other was performed using a polynomial logistic regression model. When comparing
1.127 episodes of detailed clinical history of patients with the age of manifestation of
clinical markers, it was possible to calculate the exponential degrees of influence of
clinical markers on the probability of having primary immunodeficiencies of different
nosologies. We called this degree of influence the “risk factor”. So, the risk factor is a
numerical value of how many times the presence of a clinical marker in the patient history
at a certain age interval increases the risk of getting into a specific nosological subgroup

of primary immunodeficiency relative to other subgroups of immunodeficiencies.



The data obtained allows to evaluate what clinical signs or combinations one
should pay attention to for each subgroup of congenital immunodeficiencies? The results
are characterized by a wide range of risk factors: some clinical signs occur more often in
certain nosologies only, but most manifestations are recorded in many different subgroups
of primary immunodeficiencies at once.

Although the factors are roughly stable for some markers, especially for family
history, which does not really change with age, the risk factors for the same nosological
subgroup differ when analyzing the history at different ages for most clinical markers. For
example, purulent otitis media has a significant impact on the suspicion of antibody
formation defects up to 2 years: at the age of 6 months, the risk factor is 3.211 only, at 9
months it is 13.937, at 12 months it is 41.167, at 18 months it is 41.053, at 2 years the
factor decreases again up to 14.7, and in early school age and adolescence it ranges from
1.34 to 1.502.

For the first time, the numerical value of the influence of clinical markers of
immunodeficiencies on the suspicion of antibody formation defects has been determined.
Among them, the manifestations of purulent otitis media (the maximum risk factor is
41.167), panaritia (26.411), the presence of such a disease in the family history (135.312)
and early deaths of close relatives (10.885) have the greatest risk values. The age of the
most common manifestations of antibody formation deficiency ranges from 6 months to
2 years.

For the first time, the numerical value of the influence of clinical markers on the
suspicion of phagocytosis defects has been determined. This group of diseases manifests
itself in all age ranges, the first manifestations are usually from 6 to 9 months, they become
predominantly more with the age of 3-4 years, characterized by increased risks of the
condition with the development of neutropenia (with a maximum risk factor 33.165),
lymphopenia (15.887), delayed falling off of the umbilical cord residue (21.039), with
invasive mycosis (48.697), splenomegaly (96.63), purulent lymphadenitis (20.741),
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phlegmon (18.148), osteomyelitis (16.698), pustular skin diseases (15.879) and early
deaths of close relatives (11.491).

For the first time, the numerical value of the influence of clinical markers on the
suspicion of combined immunodeficiency has been determined. Cases of severe course
begin to appear even before the age of 3-6 months. By 9-18 months, diagnoses of other
variants of the course are also usually established, which is confirmed by the study data.
High risks of suspicion of these conditions are found when a child develops chronic non-
infectious diarrhoea for more than one month (maximum risk factor 113961.5), meningitis
(113232.8), internal organ abscess (1828.7), sepsis (116.315), serious complications as a
result of BCG vaccination (85.9), splenomegaly (52.788), pneumonia (45.916), sepsis
(116.315).

For the first time, the numerical value of the influence of clinical markers on the
suspicion of immune dysregulation has been determined. Clinical manifestations of these
conditions increase after 4 years of age, and the risks of suspicion are present with the
development of purulent lymphadenitis (92.141), purulent otitis media (78.329),
phlegmon (21.048), chronic bronchitis (14.048), the presence of early deaths in relatives
(50.901).

For the first time, the numerical value of the influence of clinical markers on the
suspicion of congenital immune defects has been determined. These diseases dramatically
worsen the condition of patients after the age of 6 years, with cumulative complications
up to 18 years. A congenital immune defect can be suspected if the child has a history of
such clinical markers as invasive mycosis (72110.1), internal organ abscess (56.064),
paraproctitis (150.159), pneumonia (10.545) and delayed physical development (16.138).

As for the syndrome of hyperimmunoglobulinemia E (hyper-IgE syndrome), it
was determined that the manifestations of immune defects are most often characterized
by abscesses of internal organs, splenomegaly, pustular skin diseases, onychomycosis.

However, the risk factors for hyper-IgE syndrome are not so important, since there is
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already a score scale for different variants of this disease, which also includes skeletal and
dental disorders. Therefore, such a diagnosis can be detected from the age of 6-12 months.

For the first time, the numerical value of the influence of clinical markers on the
suspicion of Wiskott-Aldrich syndrome has been determined. In this syndrome,
thrombocytopenia gradually increases after birth, and the clinic of infectious syndrome in
the study manifested itself after 3 years with a steady increase in severe manifestations.
Such markers as thrombocytopenia (3.94 * 107), chronic diarrhoea (201.649),
complications after BCG vaccination (105,259), lymphopenia (80.235), early deaths of
close relatives (51.437), pneumonia (24.645), candidiases (13.284), splenomegaly
(10.755) and detected bronchiectases (12.861) showed high risks of suspecting Wiskott-
Aldrich syndrome.

Statistical analysis confirms the clinical course of Wiskott-Aldrich syndrome, one
of the relatively long-known primary immunodeficiency syndromes. Thrombocytopenias
are practically not found among other nosological subgroups of congenital immune
pathology, which is why the risk factor for thrombocytopenia in this syndrome is so high
(3.94 * 107). In the presence of such a clinical sign, Wiskott-Aldrich syndrome in the
patient should be suspected primarily in relation to other subgroups of congenital
immunodeficiencies.

Thus, the risk factors show the degree of influence on the probability of primary
immunodeficiency, as well as allow differentiating various nosologies. This is of great
practical importance for the early detection of rare diseases, as it helps to narrow and speed
up the diagnostic search during the clinical management of a suspicious case and clarify
the immunological diagnosis faster.

Many other markers had less influential (less than 10) numerical values of the risk
factors for the suspicion of various primary immunodeficiencies. And for two more
nosological subgroups, the risk factors of individual clinical markers were found to be so

high (thymus aplasia with a factor of 6.45 * 1015 in Di George's syndrome and
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microcephaly with a factor of 5.62 * 1067 in Nijmegen breakage syndrome), that they can
be almost pathognomonically distinguished from other subgroups of primary
immunodeficiencies.

For the first time, an online immunological test has been developed — a special
information system which can be used by both treating physicians and parents of patients
from any computer or smartphone with internet access (access mode: immunotest.pp.ua).
The first trial version of the online immunological test containing empirical coefficients,
has been further improved based on the risk factors calculated in the study and using the
statistical Cox regression method. It allows to conduct an initial screening of a patient
history for suspected congenital immunodeficiency by clinical markers, taking into
account the age of the child. The obtained result includes a numerical value of the degree
of risk of having an immunological diagnosis (how many times the chances of having a
diagnosis are higher relative to the average population risks), it also includes a ranked list
of nosological subgroups of primary immunodeficiencies, from more suspicious diseases
to less suspicious ones. After such testing, if necessary, a recommendation is given to
contact a regional paediatric immunologist for further stages of diagnosis of congenital
immune pathology.

The effectiveness of the online immunological test for the suspicion of primary
immunodeficiencies was 87.1%. Additionally, online testing of all the studied patients,
repeated for the history of different ages, turned out to be effective for early diagnosis: 2-
5 times more patients were detected in different months of age up to one year, and up to
1.7 times more patient of up to two years of age. At an older age, the online immunological
test also showed about one and a half times better detection of patients than at the age of
making real diagnoses for the same patients. However, the online immunological test is
not offered as an alternative, but as a modern addition to the consultation of patients

suspected by their doctors. At the same time, the result of the online immunological testing
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can qualitatively influence the choice of further patient examination methods by a
specialist doctor.

The conducted analysis of clinical markers of primary immunodeficiencies
allowed us to create new prognostic models for early detection of patients with suspected
rare paediatric pathology, which, in our opinion, will contribute to improving the
effectiveness of the diagnosis of primary immunodeficiencies. It is the early diagnosis of
these diseases that has a significant impact on the timely start of treatment and the
prevention of undesirable consequences of the disease. This once again indicates the need
to expand and supplement standard methods for screening primary immunodeficiencies
in light of current capabilities.

Keywords: primary immunodeficiencies, clinical markers, suspicious case,

prognosis, online, test, paediatric immunology.
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