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Abstract

The work aims at substantiating the prescription of vitamin D3 for treatment and
prevention of nasopharyngeal signs of GERD in children through determining the main risk
factors of the development of the disease.

Materials and methods. Eighty-eight children aged about 4.6 + 0.14 years were
enrolled in the study. The patients were divided into four groups: group 1 consisted of 22

children with nasopharyngeal signs of gastroesophageal reflux disease (GERD); group 2
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comprised 22 children with chronic ENT pathology and without GERD; group 3 was formed of
22 children with GERD and without any ENT pathology; group 4 (control group) included 22
children without an ENT or gastrointestinal pathology. No substantial gender differences were
observed in each of the groups. GERD was diagnosed on the basis of symptoms and 24-hour
pH monitoring; the test for Vitamin D provision was performed; mucosal immunity
characteristics were identified and the contamination of the upper airways mucous membranes
was studied. The results are statistically processed using Microsoft Office Excel and Statistica
13 software.

Results. Children with GERD with nasopharyngeal signs have been proved to have
acute respiratory viral infections (ARVI) more frequently than children with GERD and
without ENT pathologies (the number of aggravations is 8.5 (8.0;10.0) and 3.0 (2.0;3.0)
respectively (p<0.00001)).

The contamination of mucus membranes of oropharynx and nose of the children with
nasopharyngeal signs of GERD is represented by opportunistic microflora (in 95.5%) with
prevailing Haemophilus influenzae. More than two kinds of microorganism have been
inoculated in 63.6% of children (p=0.002), which indicates considerable impairment of
colonization resistance in palatal tonsils. Moreover, the majority of the prolonged acid refluxes
has been registered in children with the presence of Haemophilus influenza (7,5+1,62 against
3,67+1,2, p=0,04). These data confirm that the acid content of the refluxate not only irritates the
mucous membrane of the oral cavity but also leads to the impairment of local immunity
mechanisms and creates favourable conditions for the colonization and growth of bacteria which
results in the development of lesions in the pharyngeal mucous membrane.

Children with GERD accompanied with nasopharyngeal signs are characteristic of
vitamin D deficiency which is confirmed by lower levels of 25(OH)Ds. This, in its turn,
influences the production of antimicrobial peptides (a-defensins 1-3 and cathelicidins LL 37).
Group 1 children present with significantly low levels of antimicrobial peptides (a-defensins
1-3 2474.08+£180.4 pg/ml and cathelicidins LL 37 18.89+2,84 pg/ml, p<0.05) against the
background of lower 25(OH)D3 (13.05+0.55 ng/ml, p=0.00001). The determined peculiarities
substantiated the introduction of vitamin D3 into therapy for GERD.

Children of the treatment group were prescribed vitamin D3 in the dosage of 2000 MU
per day for a monthly period, and monotherapy with vitamin D3 in the dosage of 1000 MU per
day for a year, daily from September to April, including the break between May and
September. Before the treatment, the yearly incidence of the acute respiratory viral disease

(ARVD) in the treatment group children was 9.0 [8.0;10.0], and in the control group children,
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it was 8.0 [7.0; 10.0]. After a year since the beginning of the treatment, the incidence of ARVI
in the treatment group children was 4,0 [3.0;4.0], which is significantly lower than in the
control group children (5.0 [4.0;6.0], p=0.008). During the year, aggravation of chronic
tonsillitis was registered only in 45.5% of the control group children (p=0.03), and GERD
symptoms were registered only in 18.2 % of the treatment group patients (p=0.03).

Obtained results prove the advisability of including vitamin Ds in the therapeutic
regimen of gastroesophageal reflux disease, and its nasopharyngeal signs in particular, in
preschoolers.

Conclusions. It is typical of children with GERD accompanied by nasopharyngeal
signs to demonstrate significantly low levels of antimicrobial peptides against the background
of even lower 25(0OH)Ds (13.05+£0.55 ng/ml, p=0.00001). Children with GERD and
nasopharyngeal signs tend to have ARVI more frequently than those with GERD but without
ENT pathologies (number of aggravations is 8.5 (8.0;10.0) and 3.0 (2.0;3.0) respectively
(p<0.00001)). The prescription of vitamin Dz in the complex therapy for GERD with
nasopharyngeal signs allows to decrease the incidence of the acute respiratory viral infection
(ARVI) over a year (p=0.008) and to gain stable regression of the clinical symptomatology
(p=0.03).

Keywords: gastroesophageal reflux disease; chronic tonsillitis; children;
preschool age; pathological gastroesophageal reflux; vitamin D; calcidiol; calcitriol;
25(0OH)D3; 1,25(0H)2D; vitamin D-binding protein; Haemophilus influenzae; mucosal

immunity; cathelicidin; a-defensins 1-3.

YAOCKOHAJIEHHS JIIKYBAHHSA HA3O®APUHI'EAJIBHUX ITPOSIBIB
TACTPOE30®ATEAJIBHOI PE®JIIOKCHOI XBOPOBH Y JITEM HA TJII
JAE®IINUTY BITAMIHY D
JI. M. Bosipcbka, JI. B. I'pedeniok, K. O. IBanoBa
3anopisbKuii AepKaBHUH MeIMYHHUI YHIBEPCHTET, 3anopixiKks, Y KpaiHa

Mera poGoru - OOrpyHTyBaHHs MpHU3HAueHHs BiTaMmiHy Ds Juig JiKyBaHHSA Ta

npo¢itakTuku HazogapuHreansHux npossiB ['EPX y niTell nuisixoM BU3HAYEHHS OCHOBHHMX

(baxkTOpiB PU3KKY PO3BUTKY 3aXBOPIOBAHHS.
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Marepianm i Mmetoau. B nocmimpkenHs 3amyaninu 88 niteil cepe/iHii BiK SKUX CTAHOBUB
4,6 = 0,14 poxy. IlamientiB posmomimmnu Ha 4 rpynu: 1 rpyma — 22 ocobu 3
Ha30(apuHTreaTbHIMH MPOSBaMU TacTpoe3odareanbHoi pediokcHoi xBopoou (I'EPX), 2 rpyma
— 22 ocobu 3 xponiuHor JIOP martonorieto 6e3 'EPX, 3 rpyma — 22 mutuau 3 EPX 6e3
naroJorii 3 6oky JIOP opranis, 4 rpyna (rpymna KOHTpOJIIO) - 22 TUTHHU Oe3 MaToJiorii 3 00Ky
[TYHKOBO-KHIITKOBOTO TpakTy Ta JIOP opraniB. Cepen nitell BCiX TPyH, CYTTEBUX T€HAECPHUX
BIIMIHHOCTEH HE 0yI10.

I'EPX nmiarHOoCTyBasv Ha MiACTaB1 HASBHOCTI CUMIITOMIB Ta JOOOBOTO MOHITOPYBAaHHS
pH, mpoBoaunu anani3 3abe3nedeHocti BiraminoM D, Bu3Havanu ocoOIMBOCTI MyKO3aJIbHOTO
IMYHITETY Ta BHUBYAJM KOHTAMIHAI[IIO CJIM30BHX OOOJIOHOK BEPXHIX AMXAIbHHUX MUISAXIB.
Pe3ynbraty cTaTUCTHYHO OmpalboBaHl 3 BUKopucTaHHSIM nporpam Microsoft Office Excel 1
Statistica 13.

PesyabTaTu. [litu 3 'EPX 3 HazodapuHreansHUMH NMposiBAMH XBOPIIOTH Ha rocTpi
pecnipatopHi BipycHi iH(pekuii (I'PBI) nocroBipno wacrime Hix aitu 3 ['EPX 0e3 mpossis 3
o6oky JIOP opraniB (kutbKicTh 3aroctpess 8,5 (8,0;10,0) Tta 3,0 (2,0;3,0) BimmoBimHo
(p<0,00001)).

KonTtaminaris cim30BuxX 000JIOHOK 31By Ta HOCY y JiTed 3 HazodapuHTeaTbHUMH
nposiBamu  ['EPX mpexacraBieHa ymMoBHO-maTtoreHHoro Mikpoduiopoo (y  95,5%) 3
npeBamoBaHHsaM Haemophilus influenzae, a y 63,6% nireii BuciBanmucs Oulblle JBOX
MikpoopraaidmiB (p=0,002) Ta BKa3zyBaJO Ha 3HAYHE TOPYIICHHS CTaHY KOJIOHI3AIIHOT
PE3UCTEHTHOCTI B MIMHEOIHHUX MuTrAaavkax. [{o Toro sk, Oulbllla KUTBKICTh TPUBAIAX KHCIHUX
peduTroKCiB peecTpyBasiach y AiTei 3a HasiBHOCTI Haemophilus influenza (7,5+1,62 npotu 3,67+1,2,
p=0,04). 11i manHi MiATBEPHKYIOTh, 110 KUCIHK BMICT pedUIFOKCaTy HE TUIBKH Ma€ TOAPa3HIOTY
JI0 Ha CIHU30BY OOOJIOHKY POTOBOI MOPOKHUHH, ajle W MPU3BOJUTH A0 TMOPYIIEHHS MEXaH13MIB
MICIIEBOTO IMYHITETYy Ta CKJaJa€ ONarofiiiHi yMOBH Uil KOJIOHI3allii Ta poCTy OakTepiatbHOi
MIKpO(IIOpH, 10 B CBOIO YepPry MPU3BOJUTH 10 PO3BUTKY Ypaske€Hb CIW30BOT OOOJIOHKH TJIOTKH.
OcoOnuBictio aiteit 3 'EPX 3 HazodapuHreanbHUMH NpOSIBAMU € HAsBHICTH ACPIUTY
BiTaMiHy D y Bcix aiTei, o miaTBeppkeHo Ooutbi Hu3bkuMu piBHAME 25(OH)Ds. Le B cBoto
4yepry BIUIMBa€ Ha TMPOJYKLI0  aHTUMIKpoOHMX mnenTuaiB (o JgedensuHiB 1-3 Ta
kareninuanHiB LL 37). V nireit 1 rpynu BU3HaY€HO JOCTOBIPHO HMU3bKI PIBHI aHTUMIKPOOHHUX
nentuaiB (o aepensunu 1-3 2474,08+180,4 nr/mn ta kareminuauuau LL 37 18,89+2,84 ur/m,
p<0,05) ma Tmi Oinbin HU3bKUX moka3HUKIB 25(OH)D3 (13,05+0,55 ar/mm, p=0,00001).
BcranoBneni oco6iauBocTi OOrpyHTYyBayid BKIIOUeHHs B JikyBaHHsS ['EPX nomatkoBo

BitaMiny Ds.
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JiTsiM OCHOBHOI I'pynu J0 Teparii 104aTKoBO npu3Haumian Bitamin Dz B 1031 2000
MO/n06y BpooBX MicsIsl Ta MOHOTeparito BiramiHoMm D3 y 1031 1000 MO/n06y Bripo1oBx
POKY IIOZICHHO 3 BEPECHS M0 KBITEHb BKJIIOUHO 3 MEPEPBOIO HA MEPiojl TPaBeHb — CEPIIEHb. Y
JiTeli OCHOBHOI TpymH 1O JIKyBaHHS KUIBKICTh €MI30[iB TOCTPOi pecHipaTOpHO BIpYCHOT
indexrii (I'PBI) Bmpomosx poky ckimama 9,0 [8,0;10,0], a y mireéi koutpossHoi — 8,0
[7,0;10,0]. Yepes pik miciis movaTKy JiKyBaHHs KiUTbKicTh emizofiB I'PBI ckiana 4,0 [3,0;4,0],
0 JIOCTOBIPHO HWXue HDK y aiTed rpymu koutposwo (5,0 [4,0;6,0], p=0,008). Buopomos:x
POKY 3aroCTpeHHSI XPOHIYHOTO TOH3WIITY peecTpyBaioch nuiie y 45,5% maiteit KoHTPOIbHOT
rpynu (p=0,03), a cumntomu 'EPX BripooBx poxy BiaMivanu yuuie 18,2% ocHOBHOT rpynu
(p=0,03).

OTpumaHi pe3yJabTaTi JOCTIKEHHS CBIAYaTh MPO JOIUIbHICTh BKIIOUEHHS BITAMIHY
Ds y cxemy JmikyBaHHS TacTpoe3odareanbHoi pedurtokCHOT XBOopoOW, a came 1i
Hazo(dapuHreanbHUX NPOSBIB, y JITEH TOMKUIEHOTO BIKY.

BucnoBkn. OcobnuBictio aiteit 3 'EPX 3 HazodapuHreansbHUMH MposiBAMH €
JOCTOBIPHO HM3bKI pPIBHI aHTUMIKpDOOHHX TMENTUAIB Ha T OUTbII HU3BKUX MOKa3HUKIB
25(0OH)Ds (13,05+0,55 ur/miu, p=0,00001). [ditu 3 'EPX 3 Ha3ohapuHreaabHUMU TPOSIBAMA
xBopiroTh Ha ['PBI nocroBipHo uactime Hik aitu 3 'EPX 6e3 npossiB 3 6oky JIOP opranis
(xipKicTh 3aroctpess 8,5 (8,0;10,0) Ta 3,0 (2,0;3,0) Bignmosigao (p<0,00001)). IpuzHaueHHs
Bitaminy D3 B kommuiekcHoMy JikyBaHHI ['EPX 3 HazodapunreansHUMU MposBaMH J103BOJISIE
3MEHIIUTH KUIBKICTh €Mi30/1iB TOCTpoi pecmipaTopHo BipycHoi iHdekiii (I'PBI) Bmpomosx
poky (p=0,008) Ta moCATTH CTIMKOTO perpecy KiiHiuHOi cumrroMatuku (p=0,03).

KiawuoBi ciaoBa: racrpoe3odareanbia pedirokcHa XBopo0a; XpPOHIYHHM
TOH3WJIIT; AiTH;, JOWKUIbHUI BiK, NAaTOJOriYHUN racrpoe3odareajbHuili peduiekc;
pitamin D; kaasmmaion; xansmurpion; 25(0H)D3; 1,25(0H)2D; BA3B (Biramin D
3B s3yroumii 6isiok); Haemophilus influenzae; myko3anbumii iMmyHiTeT; aHTHMiKpOOHI

NenTuAu, KaTeJinuaul; o-aedpen3unn 1-3.
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YCOBEPILIEHCTBOBAHMUE JIEUEHUS HAZO®APUHI'EAJIBHBIX
MPOSIBJEHUM T'ACTPOD30PATEAJTBHOU PE®JIIOKCHOM BOJIE3HHA Y
JNETENA HA ®OHE JIEOGUIIUTA BUTAMUHA D

JI. H. Bosipckas, JI. B. I'pebeniok, E. A. UBanoBa

3anoposkckuii rocyapcTBeHHbIH MeIMIMHCKUN YHUBeEPCUTeT, 3aN0pokKbe, Y KpauHa

Heas padorsl - o0OCHOBaHME Ha3HAUYCHHUs] BUTAaMUHA D3 i JiedyeHus u
NpogUIaKTUKU Ha3zogapuHrealbHblX mnposiBieHuid I'DPb y nereil, myreM onpeaeneHus
OCHOBHBIX ()aKTOPOB pPHUCKa pa3BUTHsI 3a00JI€BaHHUS.

MartepuaJgnbl M MeTOABbI. B ricciienoBanuy B3k yyactue 88 nereil, cpeHuid Bo3pacT
KOTOpBIX cocTaBisil 4,6 = 0,14 roxa. [larmmenToB pasznenmwim Ha 4 rpymmsl: 1 rpynma - 22
YyeloBeKa ¢ Ha3o(papUHIeaIbHBIMU TPOSIBICHUSMU TracTpo33odareasbHON  pedaroKCHON
oonezaun (I'DOPB), 2 rpynma - 22 dgenoeka ¢ xpouudeckoit JIOP maronorueit 6e3 I'OPb, 3
rpynna - 22 pebenka ¢ ['OPb 6e3 matosorun co croponsl JIOP opranos, 4 rpynma ( rpymnmna
KOHTpoJIsI) - 22 pebeHka 0e3 maToJoruy CO CTOPOHBI JKETyI0YHO-KUIeyHoro Tpakra u JIOP
opranoB. Cpeau nerel BceX TPy, CYIIECTBEHHBIX T€HACPHBIX pa3Inuuii He ObLIO.

I'OPb namarHocThpoBajii Ha OCHOBAHUM HAJIMYMUS CHUMITOMOB M CYTOYHOIO
MOHHUTOpHUpoBaHUs pH, mpoBoamiaM aHamu3 00ECNEYEeHHOCTH BUTAaMUHOM D, ompenensin
O0COOCHHOCTH MYKO3QJIbHOI'O UMMYHHUTETa M M3y4ald KOHTAMHHALIUIO CIM3HCTHIX 000JOYEK
BEPXHUX JbIXaTelIbHBIX MyTel. Pe3ynbraTel cratuctuuecku oOpabOTaHbl C UCHOJIb30BAHUEM
nporpamm Microsoft Office Excel u Statistica 13.

PesyabTaThl. Jletu ¢ I'OPb ¢ HazodapuHrealbHbIMU NPOSBICHUSIMU OOJECIOT
OCTPBIMU pecrupaTopHbIMU BUpycHbIMU HHGeKusmu (OPBU) noctoBepHo yatie, yem aeTH
c I'OPb 6e3 nposiBnenuii co croponst JIOP opranos (konuyectBo oboctpenuit 8,5 (8,0; 10,0)
u 3,0 (2,0 ; 3,0) coorBerctBeHHO (p <0,00001)).

KoHTamMuHamus cIu3ucThIX 000JI04eK 3€Ba M HOoca y JeTed ¢ Ha3odapHuHIreaTbHON
nposiBieHussMu [ OPB mpezncraBieHa ycnoBHO-aToreHHo Mukpodiaopoit (B 95,5%) ¢
npeoOnagannem Haemophilus influenzae, a B 63,6% gereli BbiceBanmuch Ooliee ABYX
Mukpoopranu3moB (p = 0,002), 9To yKka3plBaJO Ha 3HAYUTEIHLHOE HAPYIICHHE COCTOSHUS
KOJIOHM3AIIMOHHOM pPE3UCTEHTHOCTH B HEOHBIX MuHJanuHax. K Tomy ke, Oousbliee
KOJIMYECTBO JTUTENBHBIX KHCIBIX PEQIIIOKCOB PETUCTPUPOBANIOCH Yy ATl MPU HATHYUU

Haemophilus influenza (7,5 + 1,62 mporus 3,67 + 1,2, p = 0,04). Dru naHHbIC
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MOJTBEPXKAAIOT, YTO KHCIOE COAEPKUMOE peduirokcaTta HE TOJIBKO MMEET pasJpakaroliee
NEMCTBUE HA CIM3UCTYIO OO0OJIOYKY pPOTOBOM IOJOCTH, HO M IPHUBOJUT K HAPYIICHUIO
MEXaHM3MOB MECTHOTO HMMMYHUTETa M COCTaBIIICT ONArompusATHBIC YCIOBHSA  JUIS
KOJIOHM3AIIMA W POCTa OaKTepHaTbHOW MHUKPOQIIOPHI, YTO B CBOIO OYepelb HPUBOAUT K
Pa3BUTHIO TOPAKEHUHN CIU3UCTON 000TI0UYKHU TJIOTKH.

Ocob6ennocteio gereit ¢ I'DOPb ¢ Ha3zodapuHreanbHOW NPOSIBICHUSIMHU SBIISCTCS
Hanmuue Aedunura BuramMmuHa D y Bcex eTeid, 4To MoATBEPKACHO 00siee HU3KUMH YPOBHIMH
25 (OH) D3. Dro B cBOWO oYepeab BIAMSIET HAa MPOAYKLHIO aHTUMHUKPOOHBIX MENTUIOB (O
negensunsl 1-3 u karenuuuauHu LL 37). V nmereit 1 rpymnmbl ompeneneHbl JOCTOBEPHO
HU3KHE YPOBHU aHTUMHUKPOOHBIX nentuaoB (o aedensunst 1-3 2474,08 + 180,4 nr / Ma u
karenuuuauuabl LL 37 18,89 + 2,84 ur / mn, p<0,05) Ha ¢one 6osiee HU3KUX MOKa3areneit 25
(OH) D3 (13,05 £ 0,55 ur / ma, p = 0,00001). YcranoBieHble 0COOEHHOCTH 00OCHOBAIIH
BKimoueHue B JedeHue ['OPB ¢ HazodapuHreanbHbIMH MPOSIBICHUSAMU JOTOJHUTEIHHO
BuTamuHa D3.

JleTssiM OCHOBHOM TpyIIBbI B TEPANHUH JOTOIHUTEIBHO HAa3HAYMIM BUTaMuH D3 B no3e
2000 ME / cyr B TedyeHHne MecsIa U 3aTeM MOHOTepanuio ButaMuaoM D3 B noze 1000 ME /
CyT B TE€YEHHE rojia €KETHEBHO C CEHTSOps MO ampeiib BKIIOYUTEIHHO C MEpPEephIBOM Ha
MEepUoJT Ma - aBrycT. Y JeTeld OCHOBHOM TPYMIIbI JI0 JICUEHHS KOJIMYECTBO 3MHU30J0B OCTPOM
pectiupatopHo BupycHo nndexuu (OPBU) B Teuenue roga cocrasmwio 9,0 [8,0; 10,0], a 'y
nered koHtpossHOM - 8,0 [7,0; 10,0]. Yepe3d ron mocie Hayana JICYEHUS KOJIUYECTBO
snu30108 OPBU coctaBuiio 4,0 [3,0; 4,0], 4TO TOCTOBEPHO HUXKE Y E€TEH TpyIMIbl KOHTPOJIA
(5,0 [4,0; 6,0], p = 0,008). B Teuenue roma 0OOCTPEHHE XPOHHUYECKOTO TOH3WJLIATA
perucTpupoBanoch Tojabko B 45,5% nereit koHTposibHOM rpynmsl (p = 0,03), a cuMOTOMBI
I'OPb B Teuenwue roga ormevanu juiib 18,2% ocuoBHoii rpymnmsl (p = 0,03).

[TomyuenHsie pe3ynbTaThl HCCIEIOBAHUS CBHUJIETENLCTBYIOT O I€1eco00pa3HOCTH
BKIIIOUeHUs1 BuTamuHa D3 B cxemy jeudeHus: ractpoasodareanbHoit pedarokcHol Oosie3Hu, a
MMEHHO ee Ha30(apUHIeaIbHbBIX IPOSBICHUH, Y IETeH TOMIKOILHOTO BO3pacTa.

BeiBoabl. Ocobennocteio nieteit ¢ ['OPB ¢ Ha3ogapuHreaabHbIMU  MPOSBICHUSMHI
SBJISIFOTCSL JOCTOBEPHO HM3KHE YPOBHU AaHTUMHKPOOHBIX MENTHJIOB Ha (poHE Oosiee HU3KUX
nokazareneit 25 (OH) D3 (13,05 = 0,55 ur / mm, p = 0,00001). Jletu ¢ I'OPb ¢
Ha3ogapuHrealbHpIMU TposiBieHussMu 6oneror OPBU noctoBepHo wamie, yem netu ¢ I'OPb
6e3 mposBreHuit co cropousl JIOP opranos (komuuectBo oboctpenuit 8,5 (8,0; 10,0) u 3,0
(2,0; 3,0) coorBerctBeHHO (p <0,00001). Haznayenne Buramuaa D3 B KOMIIEKCHOM JICYEHUH

I'OPb ¢ Ha30(1)apI/IHI‘CaJ'IBHOBIMI/I MMPOSABJICHUAMU  IIO3BOJIACT YMCHBIIUTH KOJIHWYCCTBO
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AMU300B OCTPOHl pecriuparopro BupycHou uHdpekiuu (OPBM) B reuenue roaa (p = 0,008) u
JOCTUYb YCTOMUYUBOTIO perpecca KiInHuueckoi cumnromaTtuku (p = 0,03).

KiawueBble ciioBa: racrpo3sodareanbHasi peduilokcHasi 00/1€3Hb; XPOHHYECKHH
TOH3WJIJIMT, JIeTH; JAOLIKOJbHBbII BO3pPacT, NATOJOrHYecKHii racrpolzodareajbHbIi
pedaekc; Buramun D; Kaabuuauoa; kaasuurpuoda; 25 (OH) D3; 1,25 (OH) 2D; BJA3b
(Buramuu D cBs3yrwmmii 6esok); Haemophilus influenzae; myko3anbHblii ”MMYHHUTET;

aHTI/IMI/IKp06HI)Ie HNenTuaAbl, KaTeJUIUIUH, a-}led)EHZiI/IHI)I 1-3.

Introduction

Gastroesophageal reflux disease (GERD) is one of the most topical medical and social
issues in the modern gastroenterology which is connected with the global growth of patients
with this pathology. The development of GERD in children considerably worsens quality of
life and leads to severe complications. The question of extra-esophagal signs of
gastroesophageal reflux disease is opaque and multidimensional. It still requires a solution,
and it is widely discussed by different medical specialists, including otolaryngologists [1]. For
paediatricians, an important problem is the formation of a chronic ENT pathology with
frequent recurrence in children. The influence of its development and progress will allow to
improve the effectiveness of conservative therapy and to save important lymphoid organs of a
child. For instance, in Europe and Northern America ENT specialists believe that GERD can
result in tonsils overgrowth and the development of tonsillitis due to the close anatomical
location of the oropharynx and gastrointestinal tract [2]. The human nasopharynx is the first
line barrier of the mechanical and immunological protection against infectious pathogens and
dust particles, present in the air. Owing to this barrier microbe colonization is regulated and
strong immune protection against pathogenic microorganisms is maintained. The balance
between the life-sustaining activity of pathogenic flora and protective capabilities of an
organism can be upset under the influence of various factors, and, as a result, a sharp
inflammatory process develops. Aggravation can occur both under the influence of
pathogenic flora and as a result of non-specific impact [3]. Among them, there is, for
example, the action of the refluxate at high GER. Permanent, but insufficient activation of
non-specific protective mechanisms often provokes an inflammatory reaction, but this is
usually not enough for the inhibition of the infectious germs. Thus, chronic (recurrent)
tonsillitis is implemented. It is recurrent tonsillitis that finally makes a lot of patients undergo

tonsillectomy [4].
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In the recent two decades, vitamin D has attracted considerable clinical and academic
interest. The important role of vitamin D in the function of the digestive system has been
described. It has been proved that vitamin D binds with a lot of target tissues in the digestive
system, including epithelial cells of the oral cavity mucous membrane. It also influences the
work of muscle cells, including upper and lower esophageal constrictors, as well as decreases
consumption of magnesium and calcium that take part in the regulation of muscle cells
contracting function. This means that vitamin D deficiency in the organism can impair their
function and provoke laxation which, in its turn, can lead to regurgitation of stomach and
duodenum contents into the esophagus and contribute to the development of gastroesophageal
reflux disease (GERD) [5, 6, 7]. In the presence of highly pathological refluxes, acid or
alkaline refluxate alters the condition of the nasopharyngeal region which can contribute to
the development of a chronic inflammatory process.

Moreover, major studies confirm the influence of vitamin D on the immune system, in
particular on the local nonspecific immunity. The innate immune system is the first barrier on
the way of infections. It is represented not only by cells of the host but also by resident
microorganisms (microbiota). The protection of a host includes physical barriers against the
infection — i.e. skin, mucous surfaces, phlegm and endothelial vessel cells, enzymes,
antimicrobial peptides and proteins, phlogotic humoral and cellular components [8, 9].

Antimicrobial peptides, in their turn, influence microbial colonization of nasopharynx.
It is proved that children with vitamin D deficiency present with the insufficient synthesis of
antimicrobial peptide cathelicidin in blood serum. Due to this, anti-infectious properties of
cathelicidin are not implemented which supports the colonization of the respiratory tract by
pathogenic agents [10].

It has been elucidated that oral administration of vitamin D results in the change of
gastrointestinal microbiota composition and is accompanied by a decrease of opportunistic
microorganisms and an increase of bacterial variety [11].

Thus, the development of chronic inflammation of pharyngeal lymphoid tissue ring
can be associated, on the one hand, with a decrease of vitamin D as an immune reactions
modifier, and, on the other hand, with the influence of refluxate (in case of GERD) on
microbiocenosis of mucous membranes. The obtained data provide grounds for inclusion of
vitamin D into the complex therapy for children with GERD.

A remarkable problem of GERD treatment is its longevity and the possibility of
recurrence during the year. Therapy for GERD must be directed to the pathogenic

mechanisms of GERD development. There are a lot of options of gastroesophageal reflux
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disease treatment, i.e. instruction Ne 59 “Unified Clinical Protocols of Medical Care for
Children with Gastrointestinal Diseases” issued by Ministry of Public Health of Ukraine,
dated January 29, 2013; guidelines issued by North American Society for Pediatric
Gastroenterology, Hepatology and Nutrition (NASPGHAN) and by European Society for
Paediatric Gastroenterology, Hepatology and Nutrition (ESPGHAN) (March 2018). However,
they do not take into account the peculiarities of certain GERD signs (in particular,
nasopharyngeal), which results in chronization and recurrence of the disease. Understanding
of the connection between vitamin D level, impairment of motor evacuation function of the
gastrointestinal tract in patients with GERD, a decrease of local immunity of nasopharyngeal
mucous membrane, and its microbial contamination will allow improving therapy and
prevention of GERD accompanied with nasopharyngeal signs in preschoolers at early stages.
This will help to prevent chronization of the process and to avoid surgery, thus saving
important lymphoid organs of a child.

One of the key tasks of the research was the adjustment of therapeutic and preventive
dosages of vitamin D for children with nasopharyngeal signs of GERD. In order to fulfil this
task, the most recent global guidelines concerning vitamin D prescription have been studied.
Updated guidelines of the United States of America emphasize the necessity of supplemental
vitamin D for children between 4 and 6 years of age, in the dosage of 400-800 U per day
[12]. The allowable upper limit of vitamin D consumption for children between 4 and 8 years
of age is 3000 1U per day [13]. It is necessary to note that daily, weekly or monthly vitamin D
dosages can be applied since they lead to similar concentrations of 25(OH)Ds in t patients’
blood serum [14]. Nevertheless, some experts recommend to opt for daily dosages, as vitamin
D half-decay takes about a day, and some researchers report on side effects, such as sharp
increase or decrease of vitamin D concentration in blood serum, if vitamin D doses are high
and intermittent [15].

Current meta-analyses have not revealed any side effects risks at 25(OH)Ds blood
serum concentrations higher than 125 nM/I, so at present, it is unclear what 25 25(OH)D
blood serum concentrations should be applied as lowest observed adverse effect level for
vitamin D [16,17].

As for the choice between vitamins D and Dz, the majority of experts claim that
vitamin D3 is more preferable as it is an endogenic form that can be more effective for an
increase of 25(0OH)Ds blood serum concentration than vitamin D2 [18]. Recommended target
levels for 25(OH)Ds range from 25 to 50 nM/I (10 to 20 ng/ml) which corresponds to vitamin
D dosage from 400 to 800 IU (from 10 to 20 mcg) per day [19]. Besides, literature view
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enabled to define that the dose of about 2.5 mcg (100 1U) vitamin D per day can increase
25(OH)D3 concentration up to 2.5-5 nM/I [20].

Taking into account all the above-mentioned information, optimal dose of vitamin Ds
for correcting its deficiency is 2000 1U of vitamin D3 per day daily for a monthly period, with
the transfer to a daily dose of 1000 IU per day from September to April, with a break from
May to August.

The work aims to substantiate the prescription of vitamin Ds for treatment and
prevention of nasopharyngeal signs of GERD in children by means of determining the main
risk factors of the development of the disease.

Materials and methods. Having signed informed consent, 88 preschoolers from
Zaporizhzhia and Zaporizhzhia region were enrolled in the study. They were receiving
inpatient care in the departments of otolaryngology and gastroenterology of the communal
establishment "Zaporizhzhia Municipal Multi-Type Children’s Hospital Ne5”.

According to the results of clinical and anamnestic studies and instrumental
examinations (24-hour esophageal pH monitoring), the patients were divided into 4 groups.
Group 1 consisted of 22 children (54.5% boys and 45.5% girls; average age — 4.14+0.25 years)
with diagnosed gastroesophageal reflux disease with nasopharyngeal signs. Group 2 comprised
22 children (50% boys and 50% girls; average age — 4.14+0.19 years) with chronic ENT
pathology and without GERD. Group 3 was formed of 22 children (50% boys and 50% girls;
average age — 4.8+0.25 years) with GERD and without any ENT pathology. Group 4 (control
group) included 22 children (45.5% boys and 54.5% girls, average age — 4.66+0.22) without
an ENT or gastrointestinal pathology. No substantial gender differences were observed in each
of the groups (p>0,05).

GERD was diagnosed on the basis of the relevant esophageal symptoms and
confirmed on the basis of 24-hour esophageal pH monitoring in the clinical setting of the
communal establishment “Zaporizhzhia Municipal Multi-Type Children’s Hospital No5”. The
monitoring was performed in the department of endoscopy using a gastrographic apparatus
AG-1pH-M (manufactured by Start, Ltd., Ukraine). Transnasally located microprobe was
used for pH monitoring during 16-24 hours. Microprobe detector was placed proximad at the
point 5 cm away from the esophagogastric junction. The presence or absence of pathological
refluxes was diagnosed according to DeMeester T.R. classification (1993).

The study of contamination of mucous membranes of the upper airways was
performed with the help of the common bacteriological analysis, including inoculation of

nasopharyngeal emissions (nasal and oral swabs).
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Vitamin D provision was estimated by means of evaluation of the concentration of
25(0H)D3, 1,25(0OH)2D and vitamin D-binding protein. The analysis was performed using
enzyme immunoassay with the use of assay kits “25 OH Vitamin Total ELISA” manufactured
by DIAsourse ImmunoAssays S.A. (Belgium), «1,25-Dihydroxy Vitamin D EIA»
manufactured by Immunodiagnostic Systems Limited (the UK), «Vitamin-D-Bindungsprotein
ELISA kit» manufactured by Immunodiagnostik AG (Germany), in the premises of the
training medical and laboratory centre of the Zaporizhzhia State Medical University.

Vitamin D status was evaluated according to the guidelines of the European Society of
Endocrinology (M. F. Holick, 2011): vitamin D deficiency was diagnosed if the level of its
active metabolite 25(OH)D3z in the blood was less than 20 ng/ml (< 50 nM/l), vitamin D
insufficiency was diagnosed if the level of 25(OH)Ds in the blood was 21-29 ng/ml (50-75
nM/I).

The presence of a-defensins 1-3 (Human Neutrophil Peptides 1-3, HNP 1-3) in the
blood serum was estimated using enzyme immunoassay with the use of the commercial kit
HNP 1-3 (ELISA, Bio Tech Lab-S). The level of cathelicidin LL-37 was estimated by means
of enzyme immunoassay with the use of the commercial kit LL-37 (Hyculbiotech, the
Netherlands).

In order to evaluate the treatment effectiveness, the children with nasopharyngeal
signs of GERD were divided into two groups. The control group included 11 children who
were treated according to the guideline of the North American Society for Pediatric
Gastroenterology, Hepatology and Nutrition (NASPGHAN) and European Society for
Paediatric Gastroenterology, Hepatology and Nutrition (ESPGHAN) (March 2018): they took
proton pump inhibitors once a day in over four weeks. The main group comprised 11 children
who received, apart from the above mentioned therapeutic regimen, vitamin D3 preparation at
a dose of 2000 IU per day for a month. Both groups were gender, age, and diagnose uniform,
and similar in terms of the clinical picture. After a month, a repeated examination was
performed. The following stage presumed prescription of vitamin D3 as monotherapy to the
main group children, at a dose of 1000 1U per day for a year daily from September to April,
with a break from May to August. The effectiveness was estimated by comparing the
incidence of acute respiratory viral infections (ARVI), chronic tonsillitis aggravation and
GERD recurrence during the year in children of the main and control groups.

The results were statistically processed with the use of Microsoft Office Excel and
Statistica 13 software. The analysis of normality of indicia distribution was performed with

Shapiro-Wilk test. The results are represented as the arithmetic mean (M) and standard
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deviation (m) with the normal distribution of indicia, and as the median value (Me) and
interquartile range [Q25; Q75] with the abnormal distribution of indicia. Qualitative indicia
are represented as absolute frequencies and percent. Quantitative indicia in the groups were
compared with the use of Mann-Whitney U-test, qualitative ones were compared with two-
tailed Fisher's test. Spearman'’s correlation coefficient was used to reveal structural bonds.

Results. The comparison of the acute respiratory viral infections (ARVI) incidence
during a year in children with chronic tonsillitis did not reveal significant differences
depending on the presence of chronic GER. In general, the total ARVI incidence in group 1
children (those with nasopharyngeal signs of GERD) is 8.5 (8.0; 10.0); in group 2 children
(those with a chronic ENT pathology without GERD) it is 9.0 (7.0; 10.0). However, it has
been noticed that children with GERD that is not accompanied by nasopharyngeal signs, have
ARV significantly more seldom — 3.0 (2.0; 3.0) (p<0.00001).

In order to define the peculiarities of the course of GERD with nasopharyngeal signs,
it is necessary to define the main risk factors of this disease development.

Our previous research has found out that all children with GERD accompanied by
nasopharyngeal signs are characteristic of vitamin D deficiency, and in 9% of them vitamin D
deficiency is lower than 10 ng/ml. The analysis of vitamin D metabolites in the blood serum
has estimated that children with GERD tend to have significantly lower levels of 25(OH)D3
than children from the control group do (p=0,00001) (Table 1). It has also been found out that
children with nasopharyngeal signs of GERD (group 1) demonstrate lower indicia than

children of the other groups under study (p=0,00001).

Table 1
The level of vitamin D metabolites in the blood serum of the examined children
Group 1 Group 2 Group 3 Group 4
(GERD and ChT) (ChT) (GERD) (control)
n=22 n=22 n=22 n=22
25(OH)Ds3, 13.05+0.55*"# 17.91+0.45* 22.23+0.82* 25.46+0.68
ng/ml
1,25(OH).D 142.28+6.99*"# 76.63+1.73* 109.06+4.68* 46.38+2.61
pg/ml
VDBP, ng/ml 38.61+4.94 37.50+4.69 32.80+3.49 31.29+2.88

Note: *- significant difference relative to control group (p<0,05), ~- significant
difference relative to group 2 (p<0,05), #- significant difference relative to group 3 (p<0,05).

Main group children with GERD accompanied with nasopharyngeal signs tend to have

significantly low levels of antimicrobial peptides (a-defensinsl-3 2474.08+180.4 pg/ml and
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cathelicidins LL 37 18.89+2.84 ur/mi, p<0,05) (Table 2) against the background of lower
25(0H)D3 levels (13.05+0.55 ng/ml, p=0,00001).

Table 2
a - defensins and 1-3 cathelicidins count in the blood serum of the children under study
Group 1 Group 2 Group 3 Control group
(GERD and ChT) (ChT) (GERD) n=22
n=22 n=22 n=22
a-defensins, 2474.08+180.4*# | 9769.66+828.01* | 5242.78+343.4* | 3311.82+125.3
pg/ml
Cathelicidins, 18.89+2.84*"# 65.32+1.72* 48.66+0.96* 36.71+1.23
ng/ml

Note: *- significant difference relative to control group (p<0,05), ~- significant
difference relative to group 2 (p<0,05), #- significant difference relative to group 3 (p<0,05).

The contamination of oral and nasal mucous membranes in children with
nasopharyngeal signs of GERD is represented by opportunistic microflora (in 95.5%) with
prevailing Haemophilus influenzae. Besides, it has been revealed that microflora was hardly
ever inoculated as a monoculture. For example, more than two microorganisms were
inoculated in 63.6 children from group 1, which is significantly more frequent than in group 2
children (13.6%), p=0.002. The discovery of combined microflora can indicate considerable
impairment of colonization resistance in the palatal tonsils.

The analysis of levels of vitamin D metabolites and antimicrobial peptides in children with
nasopharyngeal signs of GERD, depending on the microbial contamination of the nasopharynx,
has demonstrated that in children with combined microflora (subgroup A), levels of cathelicidins
LL 37 are significantly higher than in those children whose microflora had been inoculated as
monoculture (subgroup B) (24.63+2.9 ng/ml vs. 8.87+4.03 ng/ml, p=0,008) (Table 3). According
to other indicia, no significant differences have been noticed in the framework of group 1.

The following stage included defining vitamin D metabolites level and the
peculiarities of mucosal immunity depending on the reflux character in children with GERD
accompanied by nasopharyngeal signs. Besides, the specifics of nasopharyngeal
contamination, depending on reflux character against the background of vitamin D deficiency
and mucosal immunity features, were studied. Levels of a-defensins and cathelicidins LL 37
in children’s blood serum did not differ significantly, depending on the refluxate composition
(Table 4).
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Table 3

The level of vitamin D metabolites and antimicrobial peptides in children, depending on

microflora
Group 1 Control group
(GERD and ChT) n=22
n=22
Subgroup A Subgroup B
n=14 n=38

25(0H)D3, ng/ml 13.25+0.56# 12.69+1.21# 25.46+0.68
1,25(0OH)2D pg/ml 141.1848.31# 144.19+13.35# 46.38+2.61
a-defensins, g/ml 2555.57+223.4# 2331.47+318.8# 3311.82+125.3
cathelicidins, ng/ml 24.63£2.9%# 8.87+4.03# 36.71+1.23

Note: *- significant difference relative to subgroup B (p<0,05), ~- significant
difference relative to group 2 (p<0,05), #- significant difference relative to control group

(p<0,05).

Table 4

Vitamin D metabolites, a-defensins 1-3, and cathelicidins count in the blood serum of the

children under study depending on the refluxate composition

Children with acid Children with Children with
refluxes alkaline refluxes combined refluxes,
n=4 n=7 n=11

25(OH)D3, ng/ml 13.89+0.84 13.25+0.87 12.61+0.93
1,25(0OH)2D pg/ml 135.69+9.8 128.06+12.7 153.71+10.31
VDBP, ng/ml 33.69+12.87 41.3349.35 38.66+7.05
a-defensins, pg/ml 2298.60+736.84 2525.31+722.85 2505.29+1006.02
cathelicidins LL 37, 13.44+10.87 23.10+11.91 18.21+15.05
ng/ml

However, it has been elucidated that the more the number of acid GERs, more than 5

minutes long, is, the lower cathelicidins LL 37 levels in the blood serum are. Besides, a bigger

number of prolonged acid refluxes was registered in those children who had Haemophilus

influenza (7.5£1.62 vs. 3.67+1.2, p=0.04). These data confirm that acid refluxate composition

not only irritates the oral cavity but also leads to the impairment of the local immunity

mechanisms and creates favourable conditions for bacterial microflora colonization and

growth. This, in its turn, results in the development of destructive and non-destructive lesions

of the pharyngeal mucous membrane.

Thus, the analysis of the results of the conducted studies has displayed that it is typical

of children with GERD with nasopharyngeal signs to have vitamin D deficiency which has

been proved by lower 25(OH)Ds levels. This, in its turn, influences the production of
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antimicrobial peptides (a-defensins 1-3 and cathelicidins LL 37). This means that in the
presence of vitamin D level decrease, the activation of adequate immune response does not
happen to its full which leads to a decrease of inflammatory immunoreactivity of the
organism, and makes one of the causes for a more severe course of the disease. The
determined peculiarities grounded the introduction of vitamin D3 into therapy for GERD.

Before initiation of treatment, the main complaints of children with nasopharyngeal
signs of GERD were: belching (in 54.5%), wet spot sign (in 86.4%), exasperation and
difficulties with falling asleep (in 68.2%), loss of appetite (in 91%). Reexamination was
performed after a month. It was noticed that regression of clinical symptoms in the course of
the treatment did not vary in different groups depending on the addition of vitamin D3 (at a
dose of 2000 IU per day) to the main therapy.

At the following stage children of the main group (n=11) continued taking vitamin D3
as monotherapy at a dose of 1000 IU per day for a yearly period, daily from September to
April, with a break from May to August. Before the treatment, the yearly incidence of the
acute respiratory viral infection (ARVI) in the main group children was 9.0 [8.0; 10.0], while
in the control group children it was 8.0 [7.0; 10.0] (Table 5).

Table 5
Comparative analysis of the ARVI aggravation depending on the implementation of

preventive treatment with vitamin D3

Main group Comparative group
(n=11) (n=11)
Number of aggravations within a year 9.0 [8.0;10.0] 8.0 [7.0;10.0]

prior to hospitalization
(Me [25-75%)])
Number of aggravations within a year 4.0 [3.0;4.0]*» 5.0 [4.0;6.0]"
after hospitalization
(Me [25-75%])
Note: ~- statistically significant difference (p<0.05) within the group, *- statistically
significant difference (p<0.05) between groups.

After a year since the beginning of the therapy, ARVI incidence in children of the
main group was 4.0 [3.0; 4.0] which is significantly lower than in the control group children
(5.0 [4.0; 6.0], p=0.008). Annual aggravation of chronic tonsillitis was noted by all the
children before thee initiation of the therapy. During a year, chronic tonsillitis aggravation
was registered only in 45.5% of control group children (p=0.03). Occasional complaints of
belching, difficulties with falling asleep and wet spot sign were made by 2 children (18.2%)
of the main group and 8 children (72.7%) of the control group (p=0.03).
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Obtained results prove the advisability of including vitamin Dz in the therapeutic
regimen of gastroesophageal reflux disease, and its nasopharyngeal signs in particular, in
preschoolers.

Discussion

In recent years, there have been studies of the influence of gastrointestinal pathologies
on the progress and chronization of ENT pathologies. Considerable attention is focused on
extra-esophageal otolaryngological signs of GERD. European and American
otolaryngologists believe that GERD can contribute to tonsillitis development due to the close
anatomical location of the oropharynx and gastrointestinal tract [2]. Regular reflux of the
stomach content into the nasopharynx, which takes place in GERD, results in the impairment
of the local immunity mechanisms. This, in its turn, contributes to the growth and
colonization of pathogenic bacterial microflora. An important role of vitamin D in the
digestive system functioning has been described. According to academic sources, vitamin D
stimulates the production of antimicrobial peptides, in particular a-defensins and cathelicidins
LL37. Antimicrobial peptides, in their turn, influence microbial colonization of nasopharynx.
It has been proved that sufficient synthesis of cathelicidin does not take place in children with
vitamin D insufficiency. In this case, anti-infectious properties of this antimicrobial peptide
are not implemented which supports the colonization of the respiratory tract by pathogenic
agents [10].

We have discovered that children with GERD with nasopharyngeal signs tend to have
significantly low levels of antimicrobial peptides against the background of even lower levels
of 25(0OH)Ds. A decrease of the mucosa local immunity influences microbial contamination of
the nasopharynx which, at the presence of pathological GER, impairs the mucosa. Oral and
nasal mucous membranes of children with nasopharyngeal signs of GERD were contaminated
by opportunistic microflora 9 in 95.5%) with the prevalence of Haemophilus influenzae.
Moreover, it has been found out that microflora was hardly ever inoculated as a monoculture.
The discovery of combined microflora can indicate considerable impairment of colonization
resistance of oral and nasal mucous membranes. Besides, children with Haemophilus
influenzae presented with a bigger number of prolonged acid refluxes. These data confirm that
the acid content of the refluxate not only irritates the mucous membrane of the oral cavity but also
leads to the impairment of local immunity mechanisms and creates favourable conditions for the
colonization and growth of bacteria which results in the development of destructive and non-

destructive lesions in the pharyngeal mucous membrane.
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Thus, the analysis of the study results has proved that children with GERD
accompanied with nasopharyngeal signs are characteristic of vitamin D deficiency which is
confirmed by lower levels of 25(OH)Ds. This, in its turn, influences the production of
antimicrobial peptides (o defensins 1-3 and cathelicidins LL 37). This means that in the
presence of vitamin D level decrease, the activation of adequate immune response does not
happen to its full which leads to a decrease of inflammatory immunoreactivity of the
organism, and makes one of the causes for a more severe course of the disease. The
determined peculiarities grounded the introduction of vitamin D3 into therapy for GERD.

We recommend the additional prescription of vitamin Dz at a dose of 2000 1U per day
during 30 days. Afterwards, vitamin D3 is suggested as monotherapy, at a dose of 1000 1U per
day for a yearly period, daily from September to April, with a break from May to August.
This therapeutic regimen allowed to decrease the incidence of ARVI and to achieve regress of
clinical symptoms in most of the children. Obtained results prove the advisability of including
vitamin Ds in the therapeutic regimen of gastroesophageal reflux disease, and its
nasopharyngeal signs in particular, in preschoolers.

Conclusions

1. Children with GERD accompanied with nasopharyngeal signs tend to have
significantly low levels of antimicrobial peptides (a-defensins 1-3 2474.08+180.4 pg/ml and
cathelicidins LL 37 18.89+2,84 pg/ml, p<0.05) against the background of lower 25(OH)Ds
levels (13.05+0.55 ng/ml, p=0.00001).

2. The contamination of mucus membranes of oropharynx and nose of the children
with nasopharyngeal signs of GERD is represented by opportunistic microflora (in 95.5%)
with prevailing Haemophilus influenzae. More than two kinds of microorganism have been
inoculated in 63.6% of children (p=0.002), which is significantly more frequent than in group 2
children (13.6%, p=0.002). This also indicates considerable impairment of colonization
resistance in palatal tonsils.

3. A bigger number of prolonged acid refluxes has been registered in children with
the presence of Haemophilus influenza (7,5+1,62 against 3,67+1,2, p=0,04). Children with a bigger
number of acid GERs, more than 5 minutes long, tend to have lower cathelicidins LL 37
levels in the blood serum (R=-0.45; p=0.03). This, in its turn, explains the development of
mucous membrane lesions in children with nasopharyngeal signs of GERD.

4. The prescription of vitamin Dz in the complex therapy for GERD with
nasopharyngeal signs at a monthly dose of 2000 U per day, and as yearly monotherapy at a

dose of 1000 IU per day (daily from September to April, with a break from May to August),

59



allows to decrease the incidence of the acute respiratory viral infection (ARVI) over a year

(p=0.008) and to gain stable regression of the clinical symptomatology (p=0.03).

Financing. The study has been performed in the framework of the planned research
scientific work of the Children’s Diseases Department of ZSMU entitled “The peculiarities of
the development of diseases and the elaboration of the programs of rational nutrition, of
therapeutic and rehabilitation measures improvement, and of prevention of distresses in

children of different age, who reside in an industrial city” state registration Ne 114U001397.
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