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s.b.k.a. Ca mo ya lib da Tssu-s ped k li ni kis ba za ze 1992 
wels, re gis t ri re bul iq na 1999 wlis T vis. aR niS nu li 
aso ci a cia war mo ad gens kav Sirs,xu Ti fi zi ku ri pi ris 
mi er Ca mo ya li be buls, ro me lic da ar s da sa qar T ve-
los 1997  wlis sa mo qa la qo ko deq sis de bu le be bis 
Se sa ba mi sad. `a so ci a ci is~ saq mi a no bis va da ga nu sazR -
v re lia, aqvs da mo u ki de be li ba lan si sa qar T ve lo sa 
da ucxo e Tis sa ban ko da we se bu le beb Si. am  kav Si ris 
miz neb s  war mo ad gens _ for mu li re bis mo Zeb na gul-
sis x l Zar R v Ta  sis te mis  rev ma ti tu li, rev ma tu li, ara -
rev ma tu li  da zi a ne be bis, gu lis iSe mu ri da a va de ba Ta, 
mi o kar di u mis in far q tiT, kar di o pa To e bis sxva das x va 
for me bis, bav S v Ta hi po ten zi e bis, spor tu li gu lis da 
sxva pa To lo gi u ri pro ce se bis na ad re vi di ag nos ti -
re ba Si, kar di o lo gi is gan vi Ta re ba, ag reT ve bav S v Ta 
kar di lo gi iT da in te re se bul stu dent-axal gaz r do -
bi sad mi yo vel g va ri dax ma re bis ga we va. saq mi a no bis 
sa gans war mo ad gens gul sis x l Zar R v Ta usis x lo in s -
t ru men tu li kvle va. e. kg. 15 gan x r Si, fag _ dat vir T -
vi sas, eleq t ro ga moT v liT ve lo met ria, pul su ri mru -
de bi, ka pi da ri sko pa, re og ra fia, eqo kar di og ra fi a  da 
s x va. ag reT ve, imu no lo gi u ri da ge ne ti ku ri mar ke re-
bis kvle va. aR sa niS na via, rom ̀ a so ci a ci is~ wev re bi Se -
iZ le ba iy v nen ro gorc iuri di u li ase ve fi zi ku ri pi -
re bi,  rom le bic izi a re ben mis miz neb sa da saq mi a no-
bis prin ci pebs we ri lo bi Ti gan cxa de bis sa fuZ vel ze. 
`a so ci a ci is~ wev rebs akis ri aT gar k ve u li uf le ba-
mo va le o be bi. mo na wi le o bis mi Re ba wes de biT gaT va -
lis wi ne bu li we siT. `a so ci a ci is~ mar T va Si, isar ge-
b lon aso ci a ci is kon sul ta ci e biT da re ko men da ci e -
biT, mo na wi le o ba mi i Ron gan z ra xul  p ro eq teb ze, mi i-
Ron  fi nan su ri mxar da We ra `a so ci a ci is~ fon de bi dan, 
ag reT ve _ ga vid nen `a so ci a ci i dan~. `a so ci a ci is~ mar -
T vis or ga nos war mo ad gens `a so ci a ci is~ wev r Ta `sa -
er To kre ba~,  ro me lic  mo iw ve va 1-jer we li wad Si, an 
sa Wi ro e bi sa mebr. Ti To wels mi e kuT v ne ba Ti To xma. 
wi nam de ba re wes de ba Za la Sia mi si re gis t ra ci is Ta -
ri Ri dan. am ri gad, aR niS nul aso ci a cis kar di o lo gi -
is dar g Si akis ria mniS v ne lo va ni fun q cia-mo va le o be bi, 
ro me lic da fuZ ne bu lia eqim Ta gu lis x mi e re ba sa da 
Se moq me de biT da mo ki de bu le ba ze am dar gis mi marT. 

 
sa qar T ve los bav S v Ta kar di o log Ta  
aso ci a cia saq vel moq me do aq ci e bi 
1992wlidan 1998 wlam de mim di na re ob da pe ri o du -

lad mo sax le o bis hu ma ni ta ru li ga sin j ve bi. sul 
1998 wli dan so ci a lu ri pe di at ri is fondTan er-
Tad da iwyo saq vel moq me do aq ci e bi. aq ci ebSi mo na -
wi le o ben: ga mo Ce ni li qar T ve li pe di at re bi. mim di -
na re obs avad m yof Ta la bo ra to ri u li da in s t ru -
men tu li kvle va da sxva. urig de baT me di ka men te bi. 
Ca u tar daT ram de ni me aTe u li sas w ra fo ope ra cia. 
aTo biT avad m yofs Ca u tar da ufa so ga mok v le va da 
mkur na lo ba sxva das x va wam y van kli ni keb Si. 

07.01.98-07.02.99ww. Tbi li si, ga i sin ja 9200 bavSvi. 
23.24.01.99w. aR mo sav leT sa qar T ve lo. cen t ri q. Te la vi. 
ga i sin ja 3500-ze me ti bav S vi. 12-13-14.02.99 Tbi li si te -
le vi zi is mu Sak Ta Tvis Ria ka ris dRe; ga i sin ja 100-
mde bav S vi da da u rig daT me di ka men te bi. de da Ta da 
bav S v Ta sa di ag nos ti ko cen t r Si da ag reT ve qa la qis 
sxva das x va po lik li ni keb Si Ca mo ya lib da ma Ral k va li -
fi ci ur pro fe sor-mas wav le bel Ta ufa so kon sul ta -
ci e bi kvi raSi er T jer. qa la qis wam y van pe di at ri ul 
kli ni keb Si tar de ba ma Ral k va li fi ci ur pro fe sor-
mas wav le bel Ta u fa so kon sul ta ci e bi Tve Si er T jer. 
aq ci eb Si sxva das x va pro fi liT mo na wi le ob d nen: 

1. ka ni sa da ven se ne u le ba Ta in s ti tu ti 
2. pa ra zi to lo gi is sa mec ni e ro-kvle vi Ti in s ti -

tu ti da sxv. dawye bu lia mu ni sa da ti lis sa wi na -
aR m de go pro fi laq ti ku ri Ro nis Zi e be bi dam kur na -
lo bis eta pi. ase ve da rig de ba Se sa ba mi si me di ka men -
te bi. da i beW da da gav r cel da mu ni sa da ti lis sa -
wi na aR m de go Se sa ba mi si ufa so sa max sov ro e bi. 

12-13-14.03.99w. eq s pe di cia foT sa da aba Sa Si. 13.03.99w. q. 
fo Ti,ga i sin ja 950 bav S vi. da u rig daT me ti ka men te bi. 

13-14.03.99w. q. aba Sa da aba Sis ra i o ni (s. qe di si, s. 
ma ra ni da sxv.) 

29-30.01-07.08.99w. ga i sin ja 4400 bav S vi,da u rig daT 
me di ka men te bi. 

23-24-25.08.99 w. Ca tar da ufa so la bo ra to ri u li da 
in s t ru men tu li kvle va. q. xo bi da q. zug di da u rig-
daT mu ni sa da ti lis sa wi na aR m de go wam le bi. 

04.04.99w. eq s pe di cia fa sa na ur Si kom p leq sur ad 
ga i sin ja 400-ze me ti bav S vi. 

07.05.99w. eq s pe di cia gu ri is re gi on Si. q. lanCxu-
Ti Ca u tar daT ufa so la bo ra to ri u li da in s t ru -
men tu li kvle va, da u rig daT me di ka men te bi. 

18.05.99w. Ca tar da ga sin j ve bi q. rus Tav Si (ga i sin -
ja 250-ze  me ti  bav S vi, da rig da me di ka men te bi). 

22.06.99w. Ca tar da ga sin j ve bi sa ga re jo Si (ga i -
sin j da 250-ze me ti bav S vi,da rig da me di ka men te bi). 

13-14.08.99 w Ca mo xa ta u ri (ga i sin ja 1500-mde bavSvi). 
15.08.99 w. bax ma ro (ga i sin ja 2000-ze me ti bav S vi-

dam s ve ne be li) zRvis do ni dan 2050m. 
16.08.99w. eq s pe di ci a ga da vi da bax ma ro dan aWa ris 

ma Ral m Ti an ra i o neb Si (sul ga i sin ja 750-ze me ti 
bav S vi) zRvis do ni dan 2300-2400m. 

17.09.99 w. Ca tar da kom p leq su ri ga mok v le ve bi Tbi -
li sis upat ro no bav S v Ta sax l Si. 

16.10.99w. Ca tar da ga sin j ve bi du SeT Si (ga i sin ja 
200-mde bav S vi, da rig da me di ka men te bi). 

 
2000 we li 
26.02.2000 w. q. go ri ga i sin ja 500-ze me ti bav S vi, da -

rig da me di ka men te bi 
23.03.2000 w. axal go ri, ga i sin ja 30 bav S vi. 
01.04.2000 w. mar ne u lis r-ni sof. we raq vi ga keT da 

sis x lis sa er To ana li zi, in s t ru men tu li ga mok v -
le ve bi _ eqos ko pia, en ce fa log ra ma da sxva. sul 
ga i sin ja 1500 bav S vi da mom v le li. 

15.04.2000. w. gur ja a ni kom p leq su ri ga sin j ve bi, 
ga i sin ja 1200-mde bav S vi da rig da me di ka men te bi. 

29.04.2000 w. q. rus Ta vi (kos ta vas #6) ga i sin ja 
300-mde bav S vi. 

05-06-07. 2000 w. ga sin ju lia av Wa lis ko lo ni is 
bav S ve bi. 

20.07-28.07. 2000 w. wyne Tis bav S v Ta sax l Si ga sin -
ju lia 60 bav S vi. 

21-22-23.-7. 2000w. aba Sis r-ni sof. sa ki e Ti sa da sam t r -
e  di is r-nis aR saz r del Ta sko lis bav S v Ta ga sin j ve bi. 

7-8.08. 2000 w. bax ma ro-bu Su mi ga i sin ja 1925 bavSvi. 
 
2001w. 
15.03. 2001 w. ga i sin ja da kom p leq su ri ga mok v le -

va Ca u tar da rus Ta vis azo tis qar x nis Ta nam S ro -
mel Ta bav S vebs. 

23.06.2001w. ga i sin ja da kom p leq su ri ga mokv le -
va Ca u tar da rus Ta vis azo tis qar x nis Ta nam S ro -
mel Ta bav S vebs. 

14-15-16. 09. 2001w. baR da dis r-ni sof. sa ir me, wi- 
Tel xe vi, ro xi, II  ob Ca, xa ni, ze ga ni, saq ra u la. ga i -
sin ja 2500 bav S vi. 

ssaaqqaarrTTvveellooss  bbaavvSSvvTTaa  
kkaarrddiioollooggTTaa  aassoocciiaacciiaa
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2002 we li 
10.03. 2002 w. axal go ri ga i sin ja 250 bav S vi. 
20-04. 2002wl. siR na Ris r-ni ga i sin ja 450 bav S vi 
23-24-25-26. 2002w. xu lo (a Wa ra) sa pat ri ar qosTan 

er Tad ga i sin ja 600 bav S vi da 100 moz r di li. 
27-28-29. 06. 2002w. q. Tbi li si 20 moz r dil Ta po -

lik li ni ka, 10 bav S v Ta po lik li ni ka, 121 bavSvTa  po -
lik li ni ka ga i sin ja 400 bav S vi. 

16-17-18-19. 07. 2002w. ko do ris xe o ba (afxa ze Ti) 
ga i sin ja 250 bav S vi. 

3-4-5-6. 2002w. mTa-Tu Se Ti, dik lo, oma lo, Se na qo,  
ga i sin ja 200 bav S vi. 

 
2003 we li 
5. 03. 2003w. sam cxe-ja va xe Ti ga i sin ja 1250 bav S vi. 
17.04. 2003w. we ro va ni ga i sin ja 450 bav S vi. 
20.05. 2003w. bor jo mi ga i sin ja 870 bav S vi. 
25.06. 2003w. mTa-Tu Se Ti ga i sin ja 320 bav S vi. 
30.07. 2003w. bax ma ro ga i sin ja 630 bav S vi. 
20.08. 2003 w. zes ta fo ni ga i sin ja 210 bav S vi. 
7.09. 2003 w. zug di di ga i sin ja 290 bav S vi. 
15.10. 2003 w. ra Wa ga i sin ja 170 bav S vi. 
18. 10. 2003 w. dma ni si ga i sin ja 180 bav S vi. 
 
2004 we li 
mar ti-ap ri li-ma i si: kas pi, gur ja a ni, Te la vi, ax me-

ta, la go de xi, siR na Ri, bod be, as pin Za, axal ci xe, bor -
jo mi,Tbi li si,zes ta fo ni, xa ra ga u li, Wi a Tu ra ga i -
sin ja 1728 bav S vi. so ci a lu ri pe di at ri is dac vis 
fon dis mi er sa qar T ve los sa pat ri ar qos Ta nad go-
miT sa qar T ve los sxva das x va re gi o neb Si: zug di -
di,xu lo, xel va Ca u ri, qe da, lan Cxu Ti, oz u r ge Ti, in gi-
ri _ Ca tar da saq vel moq me do aq ci e bi, sa dac ga i sin-
ja, Se sa ba mi si kva li fi ci u ri sa me di ci no kon sul ta-
cia ga e wia da me di ka men te bi da u rig da 2400 bavSvs. 

 
2005weli 
mrne u lis re gi on Si,ga i sin ja 700 bav S vi da 800 

moz r di li. 
18 iv li si kas pi 450 bav S vi. 
8 oq tom be ri mcxe Tis ra i o ni 300 bav S vi. 
14-15-16 oq tom be ri len te xi 850 bav S vi da 200 mo -

zar di. 
 
2006 we li 
2006 wlis 18 Te ber vals kli ni ka Si Ca tar da Ria 

ka ris dRe. ga i sin ja mxat var Ta kav Si ris 20 oja xi. 
mar t Si Ria ka ris dRe. ga i sin ja ltol vil Ta 100-
ze me ti bav S vi. 

ap ril Si sa gu ra mo Si el Ce bis mo na wi le o biT Ca -
tar da aq cia. 

31 ma iss q. rus Tav Si ga i sin ja 450 bav S vi. 
1-2 iv niss Tssu-Si Ca tar da Ria ka ris dRe. ga i -

sin ja 400 bav S vi. 
maT Ca u tar daT kon sul ta cia da kli ni ko la bo -

ra to ri u li ga mok v le ve bi. 
9-10 iv niss kas pis ra i on Si Ca tar da gas v li Ti ga -

sin j ve bi. (ga i sin ja 300 bav S vi. 
1 iv liss cxin va lis ra i on Si om Si mo na wi leTa 

500 bav S vi ga i sin ja. seq tem ber-oq tom ber Si ga i sin -
ja 120 bav S vi. 

no em ber Si ga i sin ja Jur na lis t Ta 100-200 oja xi. 
 
2007 we li 
mar ne u li. ufa so kon sul ta cia Ca u tar da 110 bav-

Svs. ga mov lin d nen sqo li o ziT da a va de bu li bav S ve-
bi. ga da e caT es pan de re bi da me To du ri re ko men da -
ci e bi sam kur na lo fiz kul tu ris Se sa xeb. 

du Se Ti. kan sul ta cia Ca u tar da 280 bavSvs. 
axa Se ni. kan sul ta cia Ca u tar da 85 bavSvs. 
_ bav S v Ta kar di o lo gia ga i sin ja 400 bav S vi. maT 

Ca u tar daT kon sul ta cia da kli ni ko la bo ra to ri -
u li ga mok v le ve bi. 9-10 iv niss kas pis ra i on Si Ca -
tar da gas v li Ti ga sin j ve bi. (ga i sin ja 300 bav S vi. 

1 iv liss cxin va lis ra i on Si om Si mo na wi leTa 
500 bav S vi ga i sin ja. seq tem ber-oq tom ber Si ga i sin -
ja 120 bav S vi. 

no em ber Si ga i sin ja Jur na lis t Ta 100-200 oja xi. 
 
2008 we li 
1 iv ni si – Ria ka ris DdRe (ga i sin ja 200 bav S vi) 
2 iv   ni si Teddy be ar (ga i sin ja 300 bav S vi) 
14 iv nis ax me ta (qa qu co ba - ga i sin ja 450 bav S vi, ro me -

l  Tac Ca u tar daT Sem de gi ga mok v le ve bi muc lis Rrus 
eqo s ko pia,ekg da sxva. da rig da Se sa ba mis me di ka me te bi 

27  iv ni si – sa qar T ve los seq ci is aR d ge na 
20 ag vis to – Stop Rus sia/ igo e Tis aq cia 
1 seq tem be ri – Stop Rus sia/ Tbi li si jaW vis aq cia 
4 oq tom be ri Ria ka ris DdRe kon sul ta cia, ga -

mok v le ve bi: muc lis Rrus eqos ko pia, ekg da sxva. 
Sed ga mxat v re bis da xel v ne bis moR va we e bis mas -
ter-kla si bav S ve bis T vis 

6 de kem be ri ber g ma nis kli ni ka Si ufa sod ga i sin -
ja 110 bav S vi, ro mel Tac Ca u tar daT Sem de gi ga mok -
v le ve bi muc lis Rrus eqos ko pia,ekg da sxva. da -
rig da Se sa ba mis me di ka me te bi 

13.06.2009 xaSuri ga i sin ja 750 bav S vi 
26.12.2009 barisaxo ga i sin ja 80 bav S vi 
 
2010 we li 
4 iv li si – Ria ka ris omSi daRupulTa ojaxis 

wevrebi (ga i sin ja 50 bav S vi) 
10 iv li si – karaleTi. ga i sin ja 200 bav S vi da 

daurigdaT medikamentebi. 
4 noemberi – wminda keTilmsaxuri mefe Ta ma ris 

skola pansionis bavSvebi. ga i sin ja 50 bav S vi. 
3-4 dekemberi – ga i sin ja sporcmeni 400 bav S vi. 
 
2011 we li 
1 iv ni si _ ga i sin ja 200 bav S vi. 
24 dekemberi – ga i sin ja 200 bav S vi. 
 
2012 we li 
1 iv ni si – ga i sin ja 250 bav S vi 
27.07  _ Telavi, 11.08 _ karaleTi 
22 dekemberi – ga i sin ja 250 bav S vi 
 
2013 we li 
1-4 iv ni si – Tbilisi, baTumi, gori, Telavi _ ga i -

sin ja 1250 bav S vi 
17-21 dekemberi – Tbilisi _ ga i sin ja 350 bav S vi 
 
2014 we li 
1 iv ni si – Tbilisi _ ga i sin ja 150 bav S vi 
28 dekemberi – Tbilisi _ ga i sin ja 50 bav S vi 
 
2015 we li 
1 iv ni si – Tbilisi _ ga i sin ja 320 bav S vi 
4-5-6 dekemberi – Cxorowyus raionis soflebi _ ga -

i s in ja da vizitirebuli iqna 1300 pacienti 
 
2016 we li 
ga i sin ja 3035 bav S vi 
 
2017 we li 
ga i sin ja 1305 bav S vi 
 
2018 we li 
ga i sin ja 200 bav S vi 
 
2019 we li 
ga i sin ja 250 bav S vi 
 
2020 we li 
ga i sin ja 95 bav S vi 
 
2021 we li 
ga i sin ja 100 bav S vi 
 
2022 we li 
ga i sin ja 30 bav S vi 
 
2023 we li 
ga i sin ja 250 bav S vi 
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2024 we li 
ga i sin ja 450 bav S vi 
 
2025 we li 
ga i sin ja 300 bav S vi 
 
dRem de aq ci eb Si sul ga i sin ja 230 500 bav S vi da 

aTa so biT xan Si Se su li. saq vel moq me do aq ci e bi 
grZe l de ba. 

 
bav S v Ta kar di o lo gi u ri aso ci a ci is mi er 

Ca ta re bu lia kon fe ren ci e bi da sim po zi u me bi: 
1992 w. I  bav S v Ta kar di o log Ta kon fe ren cia. I  

ko n f e  ren cia `Cven Tan er Tad ir w mu ne uke Te si mo -
mav lis re  a lo ba~ 

01.VI. 99 
II  kon fe ren cia `jan m r Te li bav S vi mSvi do bi a ni 

kav ka si a~ 
25.XII.99 III  kon fe ren cia `dRe van de li eko no mi ku -

ri mi mar Tu le ba ni pe di at ri a Si da mi si per s peq ti-
va~ XXI  sa u ku nis pe di at ria _ in va li do bis pro fi -
laq ti kis me di ci nad un da iq ces. 

01.VI.2000 IVkonferencia ̀ Ca na sa xi dan bav S vis uf -
le ba un da iyos da cu li~ 

27.III.2001 Sex ved ra sa xal xo dam c ve lis ofisSi 
`a ras rul w lo va ni dam na Sa ve e bi, ma Ti uf le be bi da 
re a lo ba~ 

01.06.2001 V (XIX) kon fe ren cia ̀ miZR v ni li bavSvTa 
da c  vis  sa er Ta So ri sodRi sad mi~ 

30.03.99, 01.06.2000, 01.06.2001 
`bav S v Ta mkur na lo ba XXI  sa u ku ne Si~ sim po zi u-

mi 1, #2, #5 
23.04.99.01.06.2000 
`bav S v Ta kve ba XXI  sa u ku ne Si~ sim po zi u mi #1, 

#2. 20.05.99. 01.06.2000 
`or To pe di u li sko la~ 
sim po zi u mi #1, #2 
17.12.99 
`mu ko vis ci do zis di ag nos ti ki sa da mkur na lo-

bis sa kiTxe bi~ 
01.06.2000 
axal gaz r da pe di at r Ta XVIII  kon fe ren cia 
28.02.2001 
er Tob li vi sa mec ni e ro kon fe ren cia `res pi ra -

to  rul da a va de ba Ta Te ra pi is aq tu a lu ri sa kiTxe-
bi pe di at ri a Si~. 

01.06.2001 
`Ca na sa xi dan bavSvs uf le ba aqvs iyos da cu li~ 

sim po zi u mi #1 
01.06.2001 
`bav S vi, mo zar di da oja xu ri Za la do ba~ 
sim po zi u mi #1 
01.06.2001 `Ca na sa xi dan bavSvs uf le ba aqvs iyos 

da cu li~ 
sim po zi u mi #1 
13.02.2002 `a da mi a nis ge no mis pro eq ti~ 
10.03.2002 axal go ri,ma to ni zi re bu li sas me li `lo -

 mi sis~ pre zen ta cia. 
6.11.2002 sa er Ta So ri so kon fe ren cia Te ma ze: `mu -

ko vis ci do ziT da niv Ti e re ba Ta cvlis kon s ti tu -
ci u ri moS li lo biT da a va de bul Ta sa me di ci no da 
so ci a lu ri prob le me bi~. 

7.11.2002 sa er Ta So ri so ko nfe ren cia Te ma ze: `Ta n da -
yo li li in feq ci e bis Ta na med ro ve apeq te bi~. 

4.04.2003. pe di at ri is aq tu a lu ri sa kiTxe bi. IX 
ko n fe ren cia. 

1.06.2003. I  in ter net-kon fe ren cia (X sa mec ni e ro-
praq ti ku li kon fe ren ci a) so ci a lu ri pe di at ri is 
dac vis fon di ufa sod uS vebs da ari gebs ga zeTs 
`so ci a lu ri pe di at ri a~ da Jur nals `so ci a lu ri 
pe di at ri a~ (Suq de ba so ci a lu ri, sa me di ci no, pe da go -
gi u ri, fsi qo lo gi u ri, fsi qi at ri u li, re li gi u ri da 
sxva aq tu a lu ri da prob le mu ri sa kiTxe bi) 

19.12.2003 sa qar T ve los bav S v Ta kar di o log Ta II  
kon g re si. 

1.06.2004. II  sa er Ta So ri so in ter net-kon fe ren cia. 
pe di at ri is aq tu a lu ri sa kiTxe bi 

22.10.2004. kon fe ren cia Te ma ze: `pe di at ri is aq tu -
a lu ri sa kiTxe bi~, ro me lic eZR v ne bo da so ci a lu -
ri pe di at ri is pre zi den tis, ge ne ti ko sis viq tor 
mo roS ki nis na Tel xsov nas. 

1.06.2005 pe di at ri is aq tu a lu ri sa kiTxe bi 
XIV kon fe ren cia. 
9.09.2005 Tbi li si, me ri o ti II  sa er Ta So ri so kon -

fe ren cia `jan m r Te li bav S vi mSvi do bi a ni kav k a sia~. 
2006w. 1 iv ni si so ci a lu ri pe di at ris dac vis fo n-

dis kon fe ren cia. de kem ber Si axal gaz r da pe di at  r Ta 
li gis eqim spe ci a lis t Ta XXIII  kon g re si. 

31.05.2007  bav S v Ta kar di o lo gi is III  kon g re si. 
7.12.2007  spdf me-17  kon fe ren cia. 
07.10.08. kon fe ren cia `bav S vis da mo zar dis~ kar -

di  o lo gi u ri seq cia (Tbi li si). 
20.12.08 so ci a lu ri pe di at ri is dac vis fon dis da 

ESMNS er Tob li vi me o re kon fe ren cia (Tbi li si). 
12.06.2009 socialuri pediatriis dacvis fondis 

XX konferencia 
18.12.2009 socialuri pediatriis dacvis fondis 

XXI  konferencia 
01.06.10 walkis XXII  da saqarTvelos eqTanTa II  

konferencia. 
03.12.10 profesor i. kvaWaZis 85 wlisadmi saiubi -

leo konferencia. 
01.06.2011 socialuri pediatriis dacvis fondis 

XXVI  konferencia 
23.12.2011 socialuri pediatriis dacvis fondis 

XXVII  konferencia 
01.06.2012 bavSvTa kardiologTa IV kongresi 
21-22.12.2012 socialuri pediatriis dacvis fondis 

XXIX konferencia 
01-04.06.13 spdf-is XXX konferencia. 
17-21.12.13 spdf-is XXXI  konferencia. 
2014 we li 
01-02.06.14 spdf-is XXXII  konferencia. 
27-28.12.14 spdf-is XXXIII  konferencia. 
2015 we li 
01.06.15 spdf-is XXXIV konferencia. 
11.12.15 spdf-is XXXV konferencia. 
2016 we li 
01.06.16 spdf-is XXXVI  konferencia. 
09-10.12.16 spdf-is XXXVII  konferencia. 
2017 we li 
01.06.17  spdf-is XXXVIII  konferencia. 
08.12.17  spdf-is XXXIX konferencia. 
2018 we li 
01.06.18 spdf-is XXXX konferencia. 
07.12.18 spdf-is XXXXI  konferencia. 
2019 we li 
01.06.19 spdf-is XLII konferencia. 
14.12.19 spdf-is XLIII konferencia. 
2020 we li 
31.05.20 spdf-is XLIV konferencia. 
20.12.20 spdf-is XLV konferencia. 
2021 we li 
01.06.21 spdf-is XLVI konferencia. 
18.12.21 spdf-is XLVII konferencia. 
2022 we li 
01.06.22 spdf-is XLVIII konferencia. 
24.12.22 spdf-is XLIX konferencia. 
2023 we li 
31.05.23 spdf-is L konferencia. 
24.12.23 spdf-is LI konferencia. 
2024 we li 
01.06.24 spdf-is LII konferencia. 
22.12.24 spdf-is LIII konferencia. 
2025 we li 
31.05.25 spdf-is LIV konferencia. 
20.12.25 spdf-is LV konferencia.
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 GPCA was founded on the base of TSMU pediatric clinics in 1992 
and was registered in 1999. Association was founded by five persons 
according to Georgian Civil Codex Regulation in 1997. Association 
work is not limited, has independent balance in Georgian and foreign 
banks. Main goals of this association is early diagnostics of diseases 
like – Rheumatic and None-Rheumatic Cardiovascular diseases, heart 
ischemic diseases, myocardial infarction, different cardiomyopathy 
diseases, children hypertensions, Athlete’s Heart and etc. Also, one of 
the main goals of GPCA is to help all young people who are interested 
in Pediatric Cardiology. Association works include bloodless instrumental 
research like – ECG in 15 inclinations, PCG– during load, electric 
velometry, capillaroscopy, rheography, echocardiography and others, 
research ofimmunological and genetic markers. Members of Association 
can be lawyers who share the goals and main principles of work. 
Members of GPCA have determined rights and duties: to participate in 
governing of Association and various projects, use the consultations and 
recommendations of Association, get financial support from Association 
funds and leave Association. The governing system of Association is 
represented by general meeting of the members which is held once in a 
year. Each member has one vote. These charters are in action after 
registration. So, this association has important duties and function, which 
is stimulated by doctor’s sensitiveness and creative work in this field. 

 
GEORGIAN PEDIATRIC CARDIOLOGY  
ASSOCIATION CHARITY ACTIVITIES 

From 1992 to 1998 GPCA was periodically holding humanitarian 
examinations. From 1998 with the help of Social Pediatrics 
Protection Fund started charity activities, in which Georgian 
pediatrists were participating. Activities included: Instrumental 
and laboratory research of patients in different regions of Georgia, 
Medical gifts, several funded emergency operations. 

07.01.98 – 07.02.99 Tbilisi, - over 9200 children were examined. 
23-24.01.99 East Georgia, - over 3500 children were examined. 
12-13-14.02.99 Tbilisi, - over 100 children were examined and 

gifted medicines. Free consultations by professors were held by 
Mother and Child Diagnostic Centre and other hospitals once a 
week, consultations in leading pediatric clinics of the city once in 
a month. In these activities were also participating: 1. Institute of 
skin and vein 2.Scientific Institute of Parasitology and others.  

12-13-14.03.99 expedition in Poti and Abasha (Qedisi, Marani 
and other), - 950 children were examined and gifted medicines.  

29-30. 01-07.08.99 – 4400 children were examined and gifted 
medicines. 

23-24-25.08.99 Khobiand Zugdidi, - Free instrumental and lab-
oratory examinations were funded. Also medicines against louse 
and itch were given. 

04.04.99 - Expedition in Pasanauri – over 400 children were 
examined. 

07.05.99 – Expedition in Lanchkhuti – Free instrumental and lab-
oratory examinations were held and medicines were gifted. 

18.05.99 Rustavi, - 250 children were examined and gifted medicines. 
22.06.99 Sagarejo, - 250 children were examined and gifted 

medicines. 
13-14.08.99 Chokhatauri, - over 1500 children were examined. 
15.08.99 Bakhmaro, - over 2000 children were examined. 
16.08.99 Adjara high-mountain regions, - over 750 children 

were examined. 
17.08.99 Tbilisi, – Examinations in Homeless children house. 
16.10.99 Dusheti region, - over 200 children were examined 

and gifted medicines. 
 
2000. 
26.02.2000 Gori, - over 500 children were examined. Different 

medicines were given out. 
23.03.2000 Axalgori, - 30 children were examined. 
01.04.2000 Marneuli region (Werakvi), - General blood analysis, 

instrumental examinations – echoscopy, encephalography were 
done. Over 1500 children were examined. 

15.04.2000 Gurjaani, - 1200 children were examined, medicines 
were given out. 

29.04.2000 Rustavi, - 300 children were examined. 
05.06.2000 – Children from Avchala colony were examined. 
20-28.07.2000 – Children in Tskhneti Orphanage were examined. 

21-22-23.07.2000 – Examinations in Abasha and Samtredia region. 
7-8.08. 2000, Bakhmaro-Beshumi – 1925 children were examined. 
 
2001. 
15.03.2001. Children of employees of Rustavi Nitrogen Factory 

were examined. 
23.06.2001. Children of employees of Rustavi Nitrogen Factory 

were examined. 
14-15-16.09.2001 Baghdati region (Sairme, Witelkhevi, Rokhi, 

Ochba, Xani, Zegani, Saqraula) – over 2500 children were examined. 
 
2002. 
10.03.2002 Axalgori, - 250 children were examined. 
20-04.2002 Sighnaghi, - 450 children examined. 
23-24-25-26.05.2002 Khulo, - 600 children and 100 adults 

were examined with the help of Patriarchy. 
27-28-29.06.2002 Tbilisi, - 400 children were examined in 

different Hospitals. 
16-17-18-19.07.2002 KodorisKheoba, - 250 children were treated. 
3-4-5-6.08.2000 Tusheti (Dikolo, Omalo, Shenaqo) – 200 

children were treated. 
 
2003. 
05.03.2003 Samtskhe-Javakheti, - 1250 children were examined. 
17.04.2003 Werovani, - 450 children were examined. 
20.05.2003 Borjomi, - 870 children were examined. 
25.06.2003 Mta-Tusheti, - 320 children were examined. 
30.07.2003 Bakhmaro, - 630 children were examined. 
20.08.2003 Zestaponi, - 210 children were examined. 
07.09.2003 Racha, - 170 children were examined. 
18.102003 Dmanisi, - 180 children were examined. 
 
2004. 
March, April, May – Kaspi, Gurjaani, Telavi, Akhmeta, Lagodekhi, 

Sighnaghi, Bodbe, Aspindza, Axaltsikhe, Borjomi, Tbilisi, Zestaponi, 
Kharagauli, Chiatura – over 1728 children were examined. In different 
regions (Zugdidi, Khulo, Khelvacharui, Qeda, Lanchkhuti, Ozurgeti-
Ingiri), SPPF held charity activities with the help of Patriarchy – over 
2400 children were examined and medicines were given out. 

 
2005. 
Marneuli region – 700 children and 80 adults were examined. 
18th of July, Kaspi – 450 children were examined. 
8th of October, Mtskheta – 300 children were examined. 
14-15-16th of October, Lentekhi – 850 children and 250 adults 

were examined. 
 
2006. 
18th of February –20 Painter Union families were examined. 
March – over 100 refugee children were examined. 
April – Charity activities were held by ambassadors in Guria. 
31th of May – 450 children were examined in Rustavi. 
1-2th of June - Open door day in TSMU, 400 children were exa mi -

ned. They were held free consultations and laboratory examinations. 
9-10th of June, Kaspi - 300 children were examined. 
1th of July, Ckhinvali region – 500 children of war participants 

were examined. In September-October – 120 children. 
In November – over 200 of Journalist’s families were examined. 
 
2007. 
Marneuli – Free consultations for 100 children. Childrens with 

Scoliosis were shown. They got espander gifts and were recommended 
how to treat scoliosis. 

Dusheti – 250 children were examined. 
Akhalsheni–85 children were held consultations. 
9-10th of June, Kaspi – 300 children were examined. 
1th of July, Ckhinvali region – 500 children of war participants 

were examined. In September-October – 120 children. 
In November – over 200 of Journalist’s families were examined. 
 
2008. 
1st of June – Open door day (200 children were examined). 
2nd of June – Teddy bear (300 children examined). 
14th of June, Akhmeta (QaQucoba) - 450 children were examined 

and gifted medicines. Also examinations like echoscopy of 
abdominal cavity and ECG were held. 

GGeeoorrgg iiaann  PPeeddiiaattrr ii cc   CCaarrddiioo llooggyy   AAssssoocc iiaatt iioonn
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27th of June – restoration of Georgian Section. 
20th of August - STOP RUSSIA (meeting at Igoeti) 
1st of September, Tbilisi – STOP RUSSIA (meeting of chain) 
4th of October – free consultations and examinations. Painters 

and artists master classes were held. 
6th of December – 110 children were examined in Bergman 

Clinics with echoscopy of abdominal cavity, ECG and other. 
 
2009. 
13.06.2009, Khashuri – 750 children were examined. 
26.12.2009, Barisakho – 80 children were examined. 
 
2010. 
4th of July – Open door day for family members of war victims 

(50 children were examined). 
10th of July, Karaleti – 200 children were examined and 

medicines were given out. 
4th of November - St. King Tamar orphanage children were examined. 
3-4th of December, Tbilisi-400 sportsmen children were examined. 
 
2011. 
1st of June, Tbilisi – 200 children were examined. 
24th of December, Tbilisi – 200 children were examined. 
 
2012. 
1st of June ,Tbilisi – 350 children were examined. 
22th of December, Tbilisi – 250 children were examined. 
Till today over 93 727 children were examined and thousands 

of old people. Charity activities continue. 
 
2013 
1-4.06.2013.  Tbilisi, Batumi, Gori, Telavi – 1250 children 

were examined. 
17-21.12.2013. Tbilisi – 350 children were examined. 
 
2014. 
1st of June ,Tbilisi – 150 children were examined. 
28th of December, Tbilisi – 50 children were examined.  
 
2015. 
1st of June, Tbilisi – 350 children were examined. 
11.12.2015. Chkorotscu – 1300 children were examined. 
 
2016. 
3035 children were examined. 
 
2017. 
1305 children were examined. 
 
2018. 
200 children were examined. 
 
2019. 
250 children were examined. 
 
2020. 
95 children were examined. 
 
2021. 
100 children were examined. 
 
2022. 
30 children were examined. 
 
2023. 
250 children were examined. 
 
2024. 
450 children were examined. 
 
2025. 
300 children were examined. 
 
Till today over 230 500 children were examined and thousands 

of old people. Charity activities continue. 
 
 

SIMPOSIUMS AND CONFERENCES HELD BY  
GEORGIAN PEDIATRIC CARDIOLOGY ASSOCIATION:  
1992. First pediatric cardiology conference – “believe the 

reality of better future”. 
01.06.1999. II conference – “Healthy child & peaceful Caucasus”. 
25.12.1999. III conference – “Today’s economic directions in 

pediatric and its perspective”. XXI century Pediatrics should be 
the start of invalid prophylaxis. 

01.06.2000. IV conference – “Child must have right to be 
protected since embryo”. 

27.03.2001. Meeting in ombudsman’s office – “Under aged 
criminals, their rights and reality”. 

01.06.2001. V conference dedicated to Children Protection Na-
tional Day. 

32.03.1999. 01.06.2000. 01.06.2001 
“Child treatment in XXI century” 
23.04.1999. 01.06.2000 
“Child treatment in XXI century” 
“Orthopedic school” 
17.12.1999. Mucoviszidose treatment and diagnostics. 
01.06.2000. Young Pediatrists XVIII conference. 
28.02.2001. Urgent questions of Therapy of respiratory diseases 

in pediatrics. 
01.06.2001. “Child has right to be protected since embryo”. 
01.06.2001. “Child, adult and family violence”. 
13.02.2002. “Human genome project”. 
10.03.2002. Akhalgori, - Presentationof toner drink “Lomisi”. 
06.11.2002. National Conference: Medical and social problems 

of people who suffer from mucoviszidose and metabolism disorder. 
07.11.2002. “Contemporary aspects of inborn diseases”. 
04.04.2003. “Urgent pediatric questions” (IX conference). 
01.06.2003. Internet conference (X conference) – Social Pediatrics 

Protection Fund gave out journals and magazines called “Social 
Pediatrics” (In which is written about social, medical, pedagogic, 
psychological, religious and other urgent problems). 

19.12.2003. Second Georgian Cardiology Congress. 
22.10.2004. “Urgent Pediatric questions” dedicated to SPPF 

president, Victor Moroshkin. 
01.06.2004. Second National Internet Conference. 
01.06.2005. Urgent Pediatric questions. 
09.09.2005. Tbilisi Marriot, - Second National Conference 

“Healthy child & Peaceful Caucasus”. 
1st of June, 2006. – SPPF conference. XXIII Congress of 

Young Pediatrists League. 
31.05.2007. III congress of Pediatric Cardiology. 
07.12.2007. SPDF XVII conference. 
07.10.2008. Conference – “Section of child and adult”. 
20.12.2008. SPPF and ESMNS second conference. 
12.06.2009. SPPF XX conference. 
01.06.10. Second conference of Georgian surgeons and XXII 

conference of Tsalka. 
03.12.2010. Conference dedicated to I. Kvachadze 85th an-

niversary. 
01.06.2011. SPPF XXVI conference. 
23-24.12.2011. SPPF XXVII conference.  
01.06.2012. IV congress of Pediatric Cardiology. SPPF 

XXVIII conference. 
21-22.12.2012. SPPF XXIX conference 
1-4.06.2013.  SPPF XXX conference 
17-21.12.2013.  SPPF XXXI conference 
1-2.06.2014.  SPPF XXXII conference 
27-28.12.2014.  SPPF XXXIII conference 
1-2.06.2015.  SPPF XXXIV conference 
11.12.2015.  SPPF XXXV conference 
1.06.2016.  SPPF XXXVI conference 
9-10.12.2016.  SPPF XXXVI conference 
1.06.2017.  SPPF XXXVIII conference 
05.12.2017.  SPPF XXXIX conference 
01.06.2018.  SPPF XXXVIII conference 
07.12.2018.  SPPF XLI conference 
01.06.2019.  SPPF XLII conference 
14.12.2019.  SPPF XLIII conference 
31.05.2020.  SPPF XLIV conference 
20.12.2020.  SPPF XLIV conference 
01.06.2021.  SPPF XLVI conference 
18.12.2021.  SPPF XLVII conference 
01.06.2022.  SPPF XLVIII conference 
24.12.2022.  SPPF XLIX conference 
31.05.2023.  SPPF L conference 
24.12.2023.  SPPF LI conference 
01.06.2024.  SPPF LII conference 
22.12.2024.  SPPF LIII conference 
31.05.2025.  SPPF LIV conference 
20.12.2025.  SPPF LV conference
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kardiologia-revmatologiakardiologia-revmatologia  
Cardiology-RhevmatologyCardiology-Rhevmatology

originaluri statiebi da 
samecniero aqtiobani 

ORIGINAL ARTICLES AND SCIENTIFIC  
ACTIVITIES IN CARDIOLOGY

ada mi a nis SARS­CoV­2 in feq cia, ro me lic iw vevs 

ko ro na vi ru sul da a va de bas (COVID­19), xa si aT de ba 

kli ni ku ri ga mov li ne be bis far To speq t riT, maT 

So ris mik ro vas ku lu ri dis fun q ci iT da or ga no -

e bis da zi a ne biT. 

ker Zod, SARS­CoV­2 pir da pir ukav Sir de ba an -

gi o ten zin-gar dam q m ne li fer ment 2 re cep tors, 

ro me lic Zi ri Ta dad en do Te lur uj re deb zea eq -

s p re si re bu li, vi ru su li re cep tor-Se ma kav Si re -

be li do me nis S1 su ber Te u lis me Se o biT. S2 su -

ber Te u li uz run vel yofs vi ru sis en do Te li um -

Si SeR we vas, rac ar R vevs en do Te lu ri ba ri e ris 

mTli a no bas da iw vevs pro an Te bi Ti da proT rom -

bo zu li pro ce se bis kas ka dis gan vi Ta re bas; aR -

niS nu li cvli le be bi, sxva risk-faq to reb Tan er -

Tad, Se saZ loa ga na pi ro beb des da a va de bis sim Zi -

mis gam w va ve bas. 

frCxi lis vi de o ka pi la ros ko pia (NVC) sa u ke -

Te so ara in va zi u ri in s t ru men tia rev ma tu li da 

ara rev ma tu li da a va de be bis far To speq t ris 

mik ro vas ku lu ri sta tu sis da sad ge nad (Cu to lo 
and Smith, 2021). NVC bo lo dros Ca tar da ro -

gorc bav S veb Si, ase ve zrdas rul COVID­19 pa ci -

en teb Si da da fiq sir da ram de ni me aras pe ci fi -

ku ri dar R ve va (Çakmak et al., 2021; Natalello et al., 
2021). 

61 COVID­19 ga da ta nil, 31 pir ve la di re i nos fe -

no me nis (PRP) mqo ne pa ci en t sa da asa ki sa da sqe sis 

mi xed viT Ser Ce ul 30 sa kon t ro lo jgufs (CNT) Ca -

u tar da frCxi lis vi de o ka pi la ros ko pi u li (NVC) 

ga mok v le va, University of Genoa-s rev ma to lo gi is 

de par ta men t Si. 

COVID-19 ga da ta ni li pa ci en te bi hos pi ta li ze -

bu li iy v nen sa u ni ver si te to kli ni ka Si 2020 wlis 

mar ti dan,no em b ram de pe ri od Si (i ta li a Si pan de -

mi is pir ve li da me o re tal Ra). COVID-19-is kli ni -

ku ri da`an ra di o lo gi u ri di ag no zi da das tur da 

na zo fa rin gu li nacxi dan SARS-CoV-2-is RNA-is ga -

mov le niT. 

yve la pa ci en tis de mog ra fi u li mo na ce me bi Seg -

rov da, gan sa kuT re bu li yu radRe biT sxe u lis ma -

sis in deq s ze (BMI), Tam ba qos mox ma re ba ze, Tan m x -

le bi da a va de bis ra o de no ba sa da tip ze, ase ve me -

di ka men tur Te ra pi a ze. 

fil t vis da zi a ne ba Se fas da stan dar tu li gul -

m ker dis ren t ge nog ra fi is sa Su a le biT. 

D-di me ri da C-re aq ti u li ci la (CRP) ga ni sazR -

v ra hos pi ta li za ci i sas stan dar tu li la bo ra to -

ri u li me To de biT. 

ar te ri u li Jan g ba dis par ci a lu ri wne va (PaO₂) 
da mi si Ta na far do ba in ha la ci u ri Jan g ba dis fraq -

ci ul kon cen t ra ci as Tan (PaO₂`FiO₂), ga ni sazR v ra 

ar te ri u li sis x lis ga ze bis ana li ziT. 

COVID-19 gadatanil zrdasrul pacientebSi 

videokapilaroskopiiT gamovlenili detaluri 

mikrovaskularuli cvlilebebi 
 

i. Rlon ti, g. Ca xu naS vi li, n. jo ba va,  

T. Sa bu riS vi li, d. Ca xu naS vi li, g. Ru naS vi li 

ili as sa xel m wi fo uni ver si te ti, 

i. ci ciS vi lis sa xe lo bis bav S v Ta kli ni ka, 

sa qar T ve los bav S v Ta kar di o log Ta aso ci a cia, 



,fdidsf rfhlbjkjubf

2026 weli

COVID-19-is mkur na lo ba mo i cav da: 

● an ti vi ru sul pre pa ra tebs (an ti ret ro vi ru -

se bi, nuk le o zi du ri ana lo ge bi), 

● an ti bi o ti kebs (be ta-laq ta me bi, mak ro li de bi), 

● an ti ko a gu lan tebs (da ba li mo le ku lu ri ma -

sis he pa ri ni), 

● imu no mo du la to rebs (glu ko kor ti ko i de bi, 

hid roq siq lo ro qi ni, IL-6 re cep to ris an ta go nis -

ti — To ci li zu mab, er T je ra di in fu zia 8 mg`kg do -

ziT) 

COVID-19 ga da ta ni li pa ci en te bi da yo fil ni iy -

v nen or qvej gu fad,aq ti u ri in feq ci is sim Zi mis mi -

xed viT: 

● 34 pa ci en ti-msu bu qi da sa Su a lo sim Zi mis mqo -

ne (Jan g ba dis da na ma tis ga re Se an Venturi niR bis sa -

Wi ro e biT), 

● 27 pa ci en ti — mZi me da a va de biT (dag vi a ne bu -

li CPAP-is an`da me qa ni ku ri ven ti la ci is sa Wi ro -

e biT). 

PRP (pir ve la di re i nos fe no me ni) dag nos tir -

da LeRoy da Medsger-is kri te ri u me biT (LeRoy et al., 
1992). 

sa kon t ro lo jgu fis ga mo ricx vis kri te ri u -

me bi: 

● Se ma er Te be li qso vi lis pa To lo gi e bi 

● ne bis mi e ri Te ra pia, ro me lic Se saZ loa moq -

me deb des mik ro cir ku la ci a ze, 

● me o ra di re i nos fe no me ni. 

kon t ro le bad Ser Ce ul pi rebs aRi niS ne bo da 

os te o po ro zi, os te o ar T ri ti an fib ro mi al -

gia. 

 

frCxi lis vi de o ka pi la ros ko pi u li  
(NVC) kvle va  
yve la pa ci en ti sa da kon t ro lis jgu fis frCxi -

lis vi de o ka pi la ros ko pia Se a fa sa er T ma rev ma -

to log ma. ga mo i ye nes op ti ku ri sen so ri, 200× ga -

ma di de be li lin ziT, da kav Si re bu li su ra Te bis 

ana li zis prog ra mul uz run vel yo fas Tan (Videocap, 
DS Medica, mi la ni, ita li a). 

yve la mo na wi le NVC ga mok v le vam de 15 wu TiT 

oTax Si adap tir de bo da, tem pe ra tu riT 22°C (Cu to ­
lo et al., 2008). Ti To e u li pi ris T vis Seg rov da ori 

su ra Ti frCxi lis sa wo lis Sua mo nak ve Ti dan (ce -

11

cxri li #1.   
COVID‐19 ga da ta ni le bi, pir ve la di re i nos fe no me nis mqo ne pa ci en te bi da kon t ro lis su bi eq te bi 

NVC ga mok v le vis dros. 

parametri 

sqesi 

  kaci 

  qali 

asaki (wlebi) 

BMI (kg`m²) 

  normaluri 

  simsuqne 

Tambaqos moxmareba 

  ara 

  ki 

pirveladi reinos fenomeni 

  ara 

  ki 

PRP diagnozis 
xangrZlivoba (wlebi) 

Tanmxlebi daavadebebi 

  ara 

  ki 

Tanmxlebi medikamentebi 

  ara 

  ki

kontroli 
(N=30) 

 
10 (33.3%) 
20 (66.7%) 

58.1±13.3659.0 
(31.0­80.0) 

 
27 (90.0%) 
3 (10.0%) 

 
28 (93.3%) 

2 (6.7%) 
 

30 (100.0%) 
0 (0.0%) 

/ 
 

11 (36.7%) 
19 (63.3%) 

 
11 (36.7%) 
19 (63.3%) 

PRP (N=31) 
 

7 (22.6%) 
24 (77.4%) 

59.7±14.6058.0 
(35.0­88.0) 

 
27 (87.1%) 
4 (12.9%) 

 
29 (93.5%) 

2 (6.5%) 
 

0 (0.0%) 
31 (100.0%) 

10.4±8.6010.0 
(1.0­37.0) 

 
11 (35.5%) 
20 (64.5%) 

 
9 (29.0%) 

22 (71.0%) 

msubuqi`momatebuli 
COVID­19 (N=34) 

 
11 (32.4%) 
23 (67.6%) 

59.4±14.1359.5       
(23.0­88.0) 

 
31 (91.2%) 

3 (8.8%) 
 

33 (97.1%) 
1 (2.9%) 

 
34 (100.0%) 

0 (0.0%) 
/ 
 

8 (23.5%) 
26 (76.5%) 

 
13 (38.2%) 
21 (61.8%) 

mZime COVID­19 
(N = 27) 

 
22 (81.5%) 
5 (18.5%) 

57.1±11.9661.0 
(32.0­75.0) 

 
20 (74.1%) 
7 (25.9%) 

 
26 (96.3%) 

1 (3.7%) 
 

27 (100.0%) 
0 (0.0%) 

/ 
 

8 (29.6%) 
19 (70.4%) 

 
6 (22.2%) 

21 (77.8%) 
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ra Ti Te bi gar da). Se fa se bul iq na Sem de gi NVC pa -

ra met re bi: 

● di la ti re bu li ka pi la re bi — ka pi la re bis di -

a met ris 20­50 μm-mde zrda, 

● gi gan tu ri ka pi la re bi — ho mo ge nu rad di la -

ti re bu li ka pi la re bi, di a met ri ≥50 μm, 

● mik ro he mo ra gi e bi — mu qi na sal me bi he mo si -

de ri nis de po zi te bis Se de gad, 

● ka pi la re bis re mi fi ka cia (ra mi fi ca ti ons) — 

buC qi se bu ri ka pi la re bi, rac war mo ad gens an gi o -

ge ne zis pir da pir ni Sans, 

● ab so lu tu ri ka pi la re bis ra o de no ba mi li -

met r ze — nor ma lu ri sim k v ri ve ≥7 ka pi la ri`mm 

(Smith et al., 2020). 

ase ve ga mo i ye nes Sem de gi Se fa se bis sqe ma frCxi -

lis ka pi la ros ko pi u li su ra Tis ara re gu la ro be -

bis Se sa fa seb lad: 

● 0 = cvli le be bi ar aris (nor ma lu ri), 

● 1 = ka pi la re bis <33% cvli le ba`Sem ci re ba, 

● 2 = ka pi la re bis 33-66% cvli le ba`Sem ci re ba, 

● 3 = ka pi la re bis >66% cvli le ba`Sem ci re ba 

(Sul li et al., 2008). 

 

Se de ge bi war mod ge ni lia: 

● sa Su a lo ± stan dar tu li ga dax riT da me di a -

niT mi ni mum-maq si ma lu ri di a pa zo niT uwy ve ti cvla -

de bis T vis. 

● an pro cen tu lo biT ka te go ri u li cvla de -

bis T vis, Se sa ba mi si pa ra met ris mi xed viT. 

BMI (sxe u lis ma sis in deq si): 

● nor ma lu ri: 16-30 kg`m² 
● sim suq ne: >30 kg`m² 
 

Se de ge bi war mod ge ni lia: ro gorc sa Su a lo ± 

stan dar tu li ga dax riT (SD) da me di a niT, mi ni ma -

lu ri-maq si ma lu ri di a pa zo niT (min­max) uwy ve ti 

cvla de bis T vis, an six Si re e biT da pro cen te biT 

ka te go ri u li cvla de bis T vis, Se sa ba mi si pa ra met -

ris mi xed viT. 

12

cxri li #2.   
Tan m x le bi da a va de be bi COVID‐19 ga da ta ni leb Si, pir ve la di re i nos fe no me nis pa ci en teb sa da kon t -

ro lis su bi eq teb Si frCxi lis vi de o ka pi la ros ko pi is dros. 

Tanmxlebi daavadeba 

arteriuli hipertenzia 

 

Saqriani diabeti tipi II  

 

winagulTa fibrilacia 

 

gul-sisxlZarRvTa daavadeba (CHD) 

 

filtvis qronikuli obstruqciuli 
daavadeba (COPD) 

 

asTma 

 

nevrologiuri darRvevebi 

 

dislipidemia 

 

kibo 

 

qronikuli arTriti 

 

farisebri jirkvlis daavadebebi 

kontroli 
(N=30) 

ara 21 (70.0%) 

ki 9 (30.0%) 

ara 29 (96.7%) 

ki 1 (3.3%) 

ara 28 (93.3%) 

ki 2 (6.7%) 

ara 29 (96.7%) 

ki 1 (3.3%) 

ara 27 (90.0%) 

ki 3 (10.0%) 

ara 25 (83.3%) 

ki 5 (16.7%) 

ara 27 (90.0%) 

ki 3 (10.0%) 

ara 27 (90.0%) 

ki 3 (10.0%) 

ara 28 (93.3%) 

ki 2 (6.7%) 

ara 30 (100%) 

ki 0 (0.0%) 

ara 26 (86.7%) 

ki 4 (13.3%) 

pirveladi 
reinos fenomeni 

(N=31) 
19 (61.3%) 

12 (38.7%) 

29 (93.5%) 

2 (6.5%) 

27 (87.1%) 

4 (12.9%) 

31 (100%) 

0 (0.0%) 

30 (96.8%) 

1 (3.2%) 

29 (93.5%) 

2 (6.5%) 

29 (93.5%) 

2 (6.5%) 

26 (83.9%) 

5 (16.1%) 

28 (90.3%) 

3 (9.7%) 

31 (100%) 

0 (0.0%) 

24 (77.4%) 

7 (22.6%) 

msubuqi`                
momatebuli     

COVID­19 (N=34) 
20 (58.8%) 

14 (41.2%) 

32 (94.1%) 

2 (5.9%) 

32 (94.1%) 

2 (5.9%) 

33 (97.1%) 

1 (2.9%) 

33 (97.1%) 

1 (2.9%) 

26 (76.5%) 

8 (23.5%) 

32 (94.1%) 

2 (5.9%) 

31 (91.2%) 

3 (8.8%) 

33 (97.1%) 

1 (2.9%) 

28 (82.4%) 

6 (17.6%) 

27 (79.4%) 

7 (20.6%) 

mZime         
COVID­19 
(N=27) 

13 (48.1%) 

14 (51.9%) 

23 (85.2%) 

4 (14.8%) 

26 (96.3%) 

1 (3.7%) 

25 (92.6%) 

2 (7.4%) 

23 (85.2%) 

4 (14.8%) 

24 (88.9%) 

3 (11.1%) 

27 (100%) 

0 (0.0%) 

24 (88.9%) 

3 (11.1%) 

24 (88.9%) 

3 (11.1%) 

26 (96.3%) 

1 (3.7%) 

26 (96.3%) 

1 (3.7%) 
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nor ma lu ri di a pa zo ne bi: 

● D-di me ri: 0-500 μg/l 
● C-re aq ti u li ci la: 0-5 mg`l 
mok le gan mar te ba ter mi ne bis: 

● PaO₂: ar te ri u li Jan g ba dis par ci a lu ri wne va 

● CPAP: mud mi vi da de bi Ti sun T q vis wne va (Con -

ti nu o us Positive Airway Pressure) 

 

Se niS v na: ga mo ye ne bu lia Sem de gi Se fa se bis sis -

te ma: 

● 0: cvli le be bi ar aris 

● 1: <33% ka pi la re bis cvli le ba`Sem ci re ba 

● 2: 33-66% ka pi la re bis cvli le ba`Sem ci re ba 

● 3: >66% ka pi la re bis cvli le ba`Sem ci re ba 

Se de ge bi war mod ge ni lia — ro gorc sa Su a lo ± 

stan dar tu li ga dax riT (SD) da me di a niT mi ni ma -

lu ri-maq si ma lu ri di a pa zo niT (mi ni mum­ma xi mum) 
uwy ve ti cvla de bis T vis, an six Si re e biT da pro -

cen te biT (fre qu ency and per cen ta ge) ka te go ri u li 

cvla de bis T vis, Se sa ba mi si pa ra met ris mi xed viT. 

 

Se niS v na: 
● Normal ` Abnormal = nor ma lu ri ` aras tan dar -

tu li 

● Absolute ca pil lary num ber per li ne ar mm = ab so lu -

tu ri ka pi la re bis ra o de no ba Ti To e ul mm-ze 

● n.s. = sta tis ti ku rad ara zus ti (not sig ni fi cant) 
● p-va lue = mniS v ne lo ba sta tis ti ku ri tes tiT 

13

cxri li #3.   
COVID‐19 ga da ta nil pa ci en t Ta da a va de bis ma xa si a Teb le bi da Ca ta re bu li mkur na lo ba. 

parametri 

sul COVID-19 gadatanilebi 

mZime COVID-19 

msubuqi`momatebuli COVID-19 

NVC da COVID-19 simptomebis dawyebis drois gansxvaveba (dRe) 

NVC da hospitalizaciis dasrulebis drois gansxvaveba (dRe) 

hospitalizaciis dawyeba-dasrulebis dReebi 

simptomebis dawyeba-hospitalizaciis dReebi 

aqtiuri daavadebis xangrZlivoba (dRe) 

D-dimeri (mcg/l) 
C-reaqtiuli proteini (mg/l) 
PaO₂ (mmHg) 
** Jangbadis daxmarebis saWiroeba** 

 ara saWiro 

 Venturi niRabi 

 CPAP 

 meqanikuri ventilacia 

P/F Tanafardoba 

filtvis Tromboembolia 

filtvis rentgeni 

 normaluri 

 intersticiuri dazianeba + atipia 

glukokortikoidebi 

 doza (mg/dRe) 

 mkurnalobis xangrZlivoba (dRe) 

hidroqsiqloroqvini 

antikoagulantebi 

antibiotikebi 

antivirusuli preparatebi 

tocilizumabi 

mniSvneloba 
61 

27 (44.3%) 

34 (55.7%) 

125.6±53.38 mediana: 111.0 (60.0-317.0) 

103.8±52.71 mediana: 90.0 (40.0-309.0) 

15.4±11.14 mediana: 14.0 (0.0-57.0) 

7.5±4.28 mediana: 7.0 (0.0-19.0) 

23.2±9.46 mediana: 22.0 (8.0-58.0) 

2602.1±4046.75 mediana: 1282.0 (193.0-23,653.0) 

97.1±70.42 mediana: 85.0 (3.0-274.0) 

63.8±12.66 mediana: 64.5 (40.0-99.0) 

 

20 (32.8%) 

14 (23.0%) 

21 (34.4%) 

6 (9.8%) 

178.2±87.72 mediana: 152.0 (50.0-351.0) 

6 (9.8%) 

 

10 (16.4%) 

10 (16.4%) 

48 (78.7%) 

47.5±23.78 mediana: 40.0 (5.0-100.0) 

13.8±8.10 mediana: 14.0 (2.0-35.0) 

29 (47.5%) 

51 (83.6%) 

51 (83.6%) 

23 (37.7%) 

17 (27.9%) 
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sta tis ti ku ri Se niS v ne bi: 

● p-mniS v ne lo be bi ≤ 0.05 iT v le ba sta tis ti ku -

rad mniS v ne lov nad. 

● a: ana li zi re gu li re bu lia asa kiT, sqe siT, 

sxe u lis ma sis in deq siT (BMI), Cve ve biT, Tan m x le bi 

da a va de be bi Ta da me di ka men te biT. 

● NVC: frCxi lis vi de o ka pi la ros ko pia 

● PRP: pir ve la di re i nos fe no me ni 

● RR: ris kis ko e fi ci en ti (Risk Ra ti o) 
 

frCxi lis vi de o ka pi la ros ko pi is su ra Te bi: 

● (A) kon t ro li (S.C.) — naC ve ne bia re gu la ru li 

ka pi la re bis gan la ge ba da sim k v ri -

ve (sa Su a lo ka pi la re bi: 9.30 ± 0.53 

Ti To e ul mm-ze). 

● (B) pir ve la di re i nos fe no me-

nis pa ci en ti (E.S.) — Cans zo gi er Ti 

aras pe ci fi ku ri ka pi la re bis ga far -

To e ba da ga dak ve Ta (sa Su a lo ka pi -

la re bi: 8.74 ± 0.68 Ti To e ul mm-ze). 

● (C) msu bu qi`mo ma te bu li COVID-

19 ga da ta ni li (M.C.) — ka pi la re bis 

ra o de no ba Sem ci re bu lia da aRi -

niS ne ba ar s pe ci fi ku ri cvli le be-

bi (sa Su a lo ka pi la re bi: 8.44 ± 0.75 

Ti To e ul mm-ze). 

● (D) mZi me COVID-19 ga da ta ni li 

(G.G.) — naC ve ne bia ka pi la re bis Sem -

ci re bu li ra o de no ba, aras tan dar -

tu li for mis ka pi la re bi (sa Su a -

lo ka pi la re bi: 8.22±1.15 Ti To e ul 

mm-ze). 
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cxri li #4.   
frCxi lis vi de o ka pi la ros ko pi is cvli le be bi COVID‐19 ga da ta ni leb Si, pir ve la di re i nos fe no me-

nis mqo ne pa ci en teb sa da kon t ro lis su bi eq teb Si. 

parametri 

gafarToeb. kapilarebi 

 

 

 

mikro`emoragiebi 

 

 

 

giganturi kapilarebi 

kapilarebis raodenoba 

 

 

 

kapilarebis Seferva  

 

 

 

absoluturi kapilarebis 
raodenoba`mm 

kontroli (N=30) 

normaluri: 0 (0%) 

<33%: 19 (63.3%) 

34-66%: 11 (36.7%) 

>66%: 0 (0%) 

normaluri: 16 (53.3%) 

<33%: 13 (43.3%) 

34-66%: 1 (3.3%) 

>66%: 0 (0%) 

normaluri: 30 (100%) 

normaluri: 30 (100%) 

<33%: 0 (0%) 

34-66%: 0 (0%) 

>66%: 0 (0%) 

normaluri: 23 (76.7%) 

<33%: 7 (23.3%) 

34-66%: 0 (0%) 

>66%: 0 (0%) 

9.3±0.53 mediana:     
9.0 (9-11) 

PRP (N=31) 

0 (0%) 

13 (41.9%) 

18 (58.1%) 

0 (0%) 

11 (35.5%) 

19 (61.3%) 

1 (3.2%) 

0 (0%) 

31 (100%) 

31 (100%) 

0 (0%) 

0 (0%) 

0 (0%) 

27 (87.1%) 

3 (9.7%) 

1 (3.2%) 

0 (0%) 

8.7±0.68 mediana: 
9.0 (8-10) 

msubuqi`momatebuli 

COVID­19 (N=34) 

1 (2.9%) 

23 (67.6%) 

10 (29.4%) 

0 (0%) 

23 (67.6%) 

11 (32.4%) 

0 (0%) 

0 (0%) 

34 (100%) 

33 (97.1%) 

1 (2.9%) 

0 (0%) 

0 (0%) 

29 (85.3%) 

4 (11.8%) 

1 (2.9%) 

0 (0%) 

8.4±0.75 mediana:   
8.0 (6-10)

mZime COVID­19 
(N = 27) 
0 (0%) 

14 (51.9%) 

13 (48.1%) 

0 (0%) 

21 (77.8%) 

6 (22.2%) 

0 (0%) 

0 (0%) 

27 (100%) 

22 (81.5%) 

5 (18.5%) 

0 (0%) 

0 (0%) 

19 (70.4%) 

8 (29.6%) 

0 (0%) 

0 (0%) 

8.2±1.15 medi-
ana: 8.0 (5-10)

A B

C D
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das k v na  
en do Te lu ri dis fun q cia da vas ku lo pa Tia war -

mo ad gens kar gad aR we ril fi zi o pa To lo gi ur pro -

cess SARS-CoV-2 in feq ci is dros (Wag ner et al., 2021; 

McGonagle et al., 2021). ro gorc uk ve aRi niS na, frCxi -

lis vi de o ka pi la ros ko pia (NVC) ga mo i ye ne ba COVID-

19-is aq ti u ri da ga da ta ni li pa ci en te bis mik ro -

ka pi la re bis Se fa se bis T vis (Çakmak et al., 2021; 

Natalello et al., 2021). 

or ze mo aR niS nul kvle va Si, COVID-19-is ga da -
ta nil pa ci en teb Si av to reb ma da das tu res sta -

tis ti ku rad mniS v ne lo va ni gan s x va ve be bi ka pi la -

re bis sim k v ri ve Si, ka pi la re bis Se fer va sa, mik ro -

he mo ra gi eb sa da ne o an gi o ge nez Si,kon t ro lis jguf -

Tan Se da re biT (Çakmak et al., 2021).

ga mo ye ne bu li li te ra tu ra  
1. Abrishami Mojtaba, et al. Optical co he ren ce to mog raphy an gi og raphy anal y sis of the re ti na in pa ti ents re co ve red 

from COVID­19: a ca se­con t rol study. Can. J. Ophthalmol. 2021; 56:24­30. doi: 10.1016`j.jcjo.2020.11.006. [DOI] [PMC free 
article] [PubMed] [Google Scholar]. 

2. Alunno Alessia, et al. Storm, typho on, cyclo ne or hur ri ca ne in pa ti ents with COVID­19? Beware of the sa me storm that has 
a dif fe rent ori gin. RMD Open. 2020; 6 doi: 10.1136`rmdo pen­2020­001295. [DOI] [PMC free article] [PubMed] [Google Scholar]. 

3. Bernero Elena, et al. Prospective ca pil la ros copy­ba sed study on tran si ti on from pri mary to se con dary Ray na ud’s phe ­
no me non: pre li mi nary re sults. Re u ma tis mo. 2013; 65(4):186­191. doi: 10.4081`re u ma tis mo.2013.186. [DOI] [PubMed] 
[Google Scholar]. 

4. Beyerstedt Step hany, et al. COVID­19: an gi o ten sin­con ver ting en z y me 2 (ACE2) ex p res si on and tis sue sus cep ti bi lity to 
SARS­CoV­2 in fec ti on. Eur. J. Clin. Microbiol. Infect. Dis. 2021; 40(5):905­919. doi: 10.1007`s10096­020­04138­6. [DOI] 
[PMC free article] [PubMed] [Google Scholar]. 
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cxri li #5   
frCxilis videokapilaroskopiis struqturuli cvlilebebis statistikuri analizi COVID‐19 ga-

datanilebSi, pirveladi reinos fenomenis (PRP) mqone pacientebsa da kontrolis subieqtebSi 

parametri 

gafarToeb. 
kapilarebi 

 

mikro`  
emoragiebi 

 

giganturi 
kapilarebi 

 

kapilarebis 
raodenoba 

 

kapilarebis 
Seferva  

 

absoluturi 
kapilarebis 
raodenoba`mm 

kon-
troli 

(N=30) 
0 (0%) 

30 (100%) 

16 (53.3%) 

14 (46.7%) 

30 (100%) 

0 (0%) 

23 (76.7%) 

7 (23.3%) 

30 (100%) 

0 (0%) 

9.30±0.53

P uni­
variate 

0.46 

– 

0.005 

– 

– 

– 

0.34 

– 

0.005 

– 

<0.001 

P multi­
variate 

0.73 

– 

0.012 

– 

– 

– 

0.40 

– 

– 

– 

– 

sxva              
statistikuri 

parametrebi 
n.s. 

– 

p=0.02 / RR 0.27 / 
p=0.004 / RR 0.12 / 

0.06 / 0.23 
– 

– 

– 

n.s. 

– 

– 

– 

– 

PRP 
(N=31) 

0 (0%) 

31 
(100%) 

11 
(35.5%) 

20 
(64.5%) 

31 
(100%) 

0 (0%) 

27 
(87.1%) 

4 
(12.9%) 

31 
(100%) 

0 (0%) 

8.74± 
0.68

msubuqi`  momate-
buli COVID­19 

(N=34) 

normaluri: 1 
(2.9%) 

arastandar-
tuli: 33 (97.1%) 

normaluri: 23 
(67.6%) 

arastandar-
tuli: 11 (32.4%) 

normaluri: 34 
(100%) 

arastandar-
tuli: 0 (0%) 

normaluri:      
29 (85.3%) 

arastandar-
tuli: 5 (14.7%) 

normaluri:      
33 (97.1%) 

arastandar-
tuli: 1 (2.9%) 

8.44 ± 0.75

mZime    

COVID­19 
(N = 27) 
0 (0%) 

27 (100%) 

21 (77.8%) 

6 (22.2%) 

27 (100%) 

0 (0%) 

19 (70.4%) 

8 (29.6%) 

22 (81.5%) 

5 (18.5%) 

8.22±1.15
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5. Bonaventura Aldo, et al. Endothelial dysfun c ti on and im mu not h rom bo sis as key pat ho ge nic mec ha nisms in COVID­
19. Nat. Rev. Immunol. 2021; 21(5):319­329. doi: 10.1038`s41577­021­00536­9.[DOI] [PMC free article] [PubMed] [Google 
Scholar]. 

6. Çakmak Figen, et al. Nailfold ca pil la ros copy: a sen si ti ve met hod for eva lu a ting mic ro vas cu lar in vol ve ment in chil d ren 
with SARS­CoV­2 in fec ti on. Microvasc. Res. 2021; 138 doi: 10.1016`j.mvr.2021.104196. [DOI] [PMC free article] [PubMed] 
[Google Scholar]. 

7. Sul li A, Gotelli E, Bica PF, Schi a vet ti I, Pizzorni C, Aloè T, Grosso M, Barisione E, Paolino S, Smith V, Cu to ­
lo M. Detailed vi de o ca pil la ros co pic mic ro vas cu lar chan ges de tec tab le in adult COVID­19 sur vi vors. Microvasc 
Res. 2022 Jul; 142:104361. doi: 10.1016`j.mvr.2022.104361. Epub 2022 Mar 24. PMID: 35339493; PMCID: 
PMC8942583.

reziume 
 

COVID­19 ga da ta nil zrdas rul pa ci en teb Si vi de o ka pi la ros ko pi iT  

ga mov le ni li de ta lu ri mik ro vas ku la ru li cvli le be bi 

 
i. Rlon ti, g. Ca xu naS vi li, n. jo ba va,  

T. Sa bu riS vi li, d. Ca xu naS vi li, g. Ru naS vi li 

ili as sa xel m wi fo uni ver si te ti, 

i. ci ciS vi lis sa xe lo bis bav S v Ta kli ni ka, 

sa qar T ve los bav S v Ta kar di o log Ta aso ci a cia 

 

COVID-19-is ga da ta nis Sem deg zo gi er Ti pa ci en tis mik ro cir ku la cia Se saZ loa da zi an des en do Te -

lu ri dis fun q ci is ga mo. zrdas rul COVID-19 ga da ta nil pa ci en teb Si frCxi lis vi de o ka pi la ros ko pi -

iT (NVC) Ca ta re bul ma kvle vam aC ve na mik ro vas ku la ru li cvli le be bis spe ci fi ku ri su ra Ti, pir ve la-

di re i nos fe no me nis mqo ne pa ci en teb sa da jan m r Tel kon t ro lis jguf Tan Se da re biT.yve la ze mniS ne -

lo va ni ma xa si a Te be li iyo ka pi la re bis ra o de no bis Sem ci re ba, rac asa xavs en do Te lur da zi a ne ba sa da 

mik ro cir ku la ci is dis fun q ci as. 

mik ro he mo ra gi e bi pir ve la di re i nos fe no me nis jguf Tan Se da re biT iS vi a Ti aR moC n da, xo lo 

sxva aras pe ci fi ku ri cvli le be bi (ga far To e bu li an xve u li ti pis ka pi la re bi) ar aRi niS ne bo da. es 

Se de ge bi mi u Ti Tebs, rom SARS-CoV-2 in feq cia da kav Si re bu lia frCxi lis ka pi la re bis fun q ci ur 

cvli le beb Tan, rac sa Su a le bas iZ le va ukeT Se fas des mik ro cir ku la cia COVID-19 ga da ta nil pa ci -

en teb Si da war mo ad gens mniS v ne lo van sa fuZ vels, sa mo mav lo sa me di ci no dak vir ve bi sa da mkur na -

lo bis stra te gi is T vis. 
 
 

 
SUMMARY 

 
 

DETAILED MIC RO VAS CU LAR CHAN GES DE TEC TED BY VI DE O CA PIL LA ROS COPY  
IN ADULT PA TI ENTS WITH COVID-19 

 
I. GLONTI, G. CHAK HU NAS H VI LI, N. JO BA VA, T. SHA BU RIS H VI LI,  

D. CHAK HU NAS H VI LI, G. GHUNASHVILI 
Ilia Sta te University, 

I. Tsit sis h vi li Chil d ren’s Cli nic, 
Georgian Association of Pediatric Car di o lo gists, 

 
After COVID­19, the mic ro cir cu la ti on of so me pa ti ents may be im pa i red due to en dot he li al dysfun c ti on. A study con ­

duc ted by na il vi de o ca pil la ros copy (NVC) in adult pa ti ents with COVID­19 sho wed a spe ci fic pat tern of mic ro vas cu lar chan ­
ges, com pa red with pa ti ents with pri mary Ray na ud’s phe no me non and he althy con t rols. The most sig ni fi cant fe a tu re was a 
dec re a se in the num ber of ca pil la ri es, ref lec ting en dot he li al da ma ge and mic ro cir cu la tory dysfun c ti on. 

Microhemorrhages we re ra re com pa red to the pri mary Ray na ud’s phe no me non gro up, and ot her non s pe ci fic chan ges 
(di la ted or tor tu o us ca pil la ri es) we re not ob ser ved. The se re sults in di ca te that SARS­CoV­2 in fec ti on is as so ci a ted with fun ­
c ti o nal chan ges in na il ca pil la ri es, which al lows for a bet ter as ses s ment of mic ro cir cu la ti on in pa ti ents with COVID­19 and 
pro vi des an im por tant ba sis for fu tu re me di cal ob ser va ti on and tre at ment stra te gi es.
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frCxi lis vi de o ka pi la ros ko pia (NVC) war mo -

ad gens oq ros stan darts sis te mu ri skle ro zis 

(SSc) di ag nos ti re bi sa da pir ve la di da me o re u li 

re i nos fe no me nis (RP) di fe ren ci re bi saT vis. 
bo lo wleb Si mniS v ne lo va ni prog re si miR we -

u lia NVC-is po ten ci a lis aT vi se bis mi mar Tu le -

biT. e.w. Fast Track al go riT mi, ro me lic skle ro -

der mi is pa ter ne bis iden ti fi ka ci is T vis Se iq m na, 

war mo ad gens mar ti vad ga mo ye ne bad da xel mi saw -

v dom me Tods ne bis mi e ri ga moc di le bis mqo ne eqi -

mis T vis. 

gar da ami sa, ka pi la ros ko pi u li ga mo sa xu le be -

bis vi zu a lu ri Se fa se bis dro is xar ji a no bis gaT -

va lis wi ne biT, Se mu Sa ve bu lia av to ma ti ze bu li sis -

te me bi ka pi la ru li ga mo sa xu le be bis ana li zis T -

vis, rac amar ti vebs ano ma li e bis iden ti fi ka ci a sa 

da kla si fi ka ci as. 

kvle vi Ti jgu fi mu Sa obs mar ti vi me To de bis 

Se mu Sa ve ba ze, ra Ta SSc-is pa ter ne bis iden ti fi -

ka cia mox des mar ti vad da ope ra ti u lad. Tav -

da pir ve lad Se iq m na Rrma swav la ze da fuZ ne bu -

li prog ra mu li uz run vel yo fa, ro me lic gaw v -

r T ni lia 2500-ze met xe liT mo niS nul ga mo sa -

xu le ba ze da uz run vel yofs srul yo fi li NVC 

mo na ce me bis mi Re bas Zvi radRi re bu li aR Wur vi -

lo bis ga re Se. 

NVC ga mo sa xu le be bi mi Re bul iq na sis te mu ri 

skle ro zis (SSc) an re i nos fe no me nis (RP) mqo ne pa -

ci en te bis ru ti nu li ga mok v le ve bis far g leb Si, 

es pa ne Ti sa da aSS-is cxra hos pi tal Si. 

es pa ne li mkvlev re bi mi e kuT v ne bod nen es pa -

nu ri sis te mu ri auto i mu nu ri da a va de be bis 

jgufs (GEAS) da sis te mu ri auto i mu nu ri da a va -

de be bis mra val dar gob riv es pa nur sa zo ga do e -

bas (SEMAIS). 

ga mo ye ne bu li iq na Sem de gi cif ru li vi de o -

ka pi la ros ko pe bi: Smart G-Sco pe (Genie Tech, se u -

li, sam x reT ko re a); Optilia Digital Ca pil la ros co pe 

(Optilia Medical, va lin g bi, Sve de Ti); Inspectis Ca pil ­
la ros co pe (Inspectis, kis ta, Sve de Ti); Dino-Lite Ca pil ­
lar y S co pe 200 PRO (Dino-Lite Europe, al me re, ni der -

lan de bi). yve la Sem Tx ve va Si ga mo ye ne bu li iyo 

200× ga di de ba. 

Ca pil lary.io prog ra mu li uz run vel yo fa, mi si mo -

na cem Ta ba za da man qa nur swav le ba ze da fuZ ne bu -

li al go riT mis Se mu Sa ve bis pro eq ti da a va de be -

bis ni mu Se bis di ag nos ti kis T vis dam t kic da ara -

go nis (es pa ne Ti) kli ni ku ri kvle ve bis eTi kis ko -

mi te tis mi er, re gis t ra ci is nom riT PI18`336 

(20`2018). 

NVC ana liz Si di di ga moc di le bis mqo ne cxra 

eqim ma xe liT Se a fa sa NVC ga mo sa xu le be bi da EU­
LAR-is kri te ri u me bis Se sa ba mi sad mo ax di na ma Ti 

kla si fi ka cia Sem deg ka te go ri e bad: nor ma lu ri; 

aras pe ci fi ku ri an SSc-is ad re u li; SSc-is aq ti u -

ri; da SSc-is gvi a ni, Cu to lo-s kla si fi ka ci is mi xed -

viT. 

eqi mebs ase ve Se eZ loT ka pi la ros ko pi is „ara -

sa zo mad“ (un g ra dab le) Se fa se ba, ro gorc ga mo sa -

xu le bis ara sak ma ri si xa ris xis, ise sa bo loo Se -

fa se bis Se uZ leb lo bis Sem Tx ve va Si. 

da a va de bis ni mu Se bi kla si fi cir de bo da Sem fa -

se bel Ta kri te ri u me bis Se sa ba mi sad, rom le bic 

efuZ ne bo da NVC­is Zi ri Tad ma xa si a Teb lebs, maT 

So ris ka pi la ru li sim Wid ro vis cvli le bebs, gi -

gan tu ri ka pi la re bi sa da/an he mo ra gi e bis ar se-

bo bas da sxva ano ma li ebs. 

ka pi la ros ko pi is sis ru lis uz run vel sa yo -

fad auci le be lia mi ni mum rva ga mo sa xu le ba.is 

ka pi la ros ko pi e bi, rom le bic rva ze nak leb ga -

mo sa xu le bas Se i cav da, ga mo i ricxa prog ra mu li 

ana li zi dan. 

ana li zis Se de gad Ti To e u li pa ci en tis ka pi -

la ros ko pi is mo na ce me bi war mod ge ni li iyo ga -

zo mi li cvla de bis ag re gi re bu li sta tis ti kis 

sa xiT. 

prog ra mu li uz run vel yo fis mi er ge ne ri re -

bu li yve la cvla di mi e kuT v ne ba Sem deg ka te go -

ri ebs: ka pi la re bis sa er To sim Wid ro ve, sim Wid ro -

ve ka pi la ris/he mo ra gi is ti pis mi xed viT, Ti To e -

u li ka pi la ru li ti pis pro cen tu li ga na wi le ba, 

ka pi la re bi sa da he mo ra gi e bis are a lis ga zom ve bi, 

ase ve ka pi la ru li mar yu Je bi sa da gan S to e be bis 

(limbs) sta tis ti ku ri ma xa si a Teb le bi ka pi la ris 

ti pis mi xed viT. 

Tav da pir ve lad mi Re bul iq na 1781 ka pi la ros -

ko pia SSc an RP-is mqo ne pa ci en te bis gan, ro mel Ta -

CAPI-DETECT: ka pi la ros ko pi a Si xe lov nu ri  

in te leq tis da ner g va _  

di ag no zis ga um jo be se bis axa li faq to re bi 
 

i. Rlon ti, g. Ca xu naS vi li, n. jo ba va,  

T. Sa bu riS vi li, d. Ca xu naS vi li, 

ili as sa xel m wi fo uni ver si te ti, 
i. ci ciS vi lis sa xe lo bis bav S v Ta kli ni ka, 

sa qar T ve los bav S v Ta kar di o log Ta aso ci a cia 
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gan 1724 ak ma yo fi leb da yve la moTxov nas da Ca iT -

va la va li du rad ro gorc xe liT, ase ve prog ra mu -

li ana li zis T vis. 

na wi lob ri vi da sru li kon sen su si miR we ul iq -

na Se sa ba mi sad 1490 da 515 ka pi la ros ko pi a Si. nor -

ma lu ri, skle ro der mi u li da aras pe ci fi ku ri ni -

mu Se bi kar gad iyo war mod ge ni li ori ve jguf Si da 

Ti To e ul Sem Tx ve va Si aRe ma te bo da 425 da 125-ze 

met Sem Tx ve vas, Se sa ba mi sad na wi lob ri vi da sru -

li kon sen su sis ko hor teb Si. 

va li da ci u ri nak re bis ka pi la ros ko pi e bi ga a -

na liz da gaw v r T ni li mo de le bis ga mo ye ne biT, ra-

mac Se saZ le be li ga xa da Zi ri Ta di Se fa se bis maC -

ve neb le bis — si zus tis (pre ci si on), mgrZno be lo bis 
(re call) da aku ra tu lo bis (ac cu racy) — ga moT v la. es 
eta pe bi mo i cav da: (i) aram­skle ro der mi u li (non­
SSc) da skle ro der mi u li (SSc) ni mu Se bis gar Ce vas; 
(i i) non­SSc jguf Si nor ma lu ri da aras pe ci fi ku ri 
ni mu Se bis di fe ren ci re bas; da (i i i) SSc ni muSe bis 

kla si fi ka ci as ad re ul, aq ti ur da gvi an sta di e -

bad (cxri li 1). 

sa mi gaw v r T ni li mo de li da fuZ ne bu li iyo man -

qa nu ri swav le bis al go riT meb ze. isi ni Se iq m na tre -

nin gis pro ce sis Se de gad, ro me lic efuZ ne bo da 

Sem Tx ve vi Tad Ser Ce ul, da a va de bis ni mu Se biT ano -

ti re bul ka pi la ros ko pi ebs, sa dac ar se bob da na -

wi lob ri vi da sru li kon sen su si Sem fa seb lebs So -

ris. 

mo de le bis Ses ru le bis Se fa se bis T vis ga mo ye -

ne bul iq na ori Sem Tx ve vi Tad Ser Ce u li va li da -

ci u ri nak re bi: 298 ka pi la ros ko pia (na wi lob ri vi 

da sru li kon sen su sis Sem Tx ve ve bi) da 100 ka pi la -

ros ko pia (mxo lod sru li kon sen su sis Sem Tx ve ve -

bi). 

PPV: da de bi Ti prog no zu li mniS v ne lo ba (po si ti ‐
ve pre dic ti ve va lu e). 

man qa nur swav le ba ze da fuZ ne bu li mo de le bis 

Se de ge bis xe liT Seq m nil al go riT m Tan Se sa da -

18

 

1,757 cases

23 discarded for  
missing calibration

33 discarded for  
having <8 images

515 cases with full  
consensus 

(all reviewers agree)

 

1,192 cases 
444 (37.2)Nor 
344 (28.9)NS 

137 (11.5)SSc­e 
211 (17.7)SSc­a 
56 (4.7)SSc­1

 

298 cases 
83 (27.8) Nor 
114 (38.2) NS 
45 (15.1) SSc­e 
39 (13.1) SSc­a 
17 (5.7) SSc­l

 

100 cases 
26 Nor 
34 NS 

14 SSc­e 
18 SSc­a 
8 SSc­l

1,780 cases (48,199 images, 596,611 capillaries) 
[27 (9) images, 48.0 (18.0) mm, 335 (148) capillaries per case

1,724 cases (47,233 images, 585,404 capillaries) 
[27 (8) images, 48.7 (17,4) mm, 340 (146) capillaries per case

of 
which

Training set Validation set Validation set (full  
consensus only)

fo to 1. kvle vis sqe mis di ag ra ma (flow c hart). ka -
pi la ros ko pi e bi na wi lob ri vi da sru li Sem fa seb -
lu ri kon sen su siT (rom le bic iT v le bo da oq ros 
stan dar tad) da mu Sav da prog ra mu li ana li ziT da 
Sem d gom ga mo i ye ne bo da man qa nu ri swav le bis mo -
de le bis ga saw v r T ne lad. 

Nor: nor ma lu ri; NS: aras pe ci fi ku ri; SSc-a: skle r -
 o  der mi is aq ti u ri ni mu Si; SSc‐e: ad re u li skle ro der -
mi u li ni mu Si; SSc‐l: gvi a ni skle ro der mi u li ni mu Si.

1,490 cases with 
partial or full 

consensus

cxri li #1.   
da a va de bis ni mu Se bis gar Ce vis T vis man qa nu ri swav le bis mo de le bis Ses ru le bis met ri ke bi. 

gasarCevi daavadebis nimuSebi 

Recall (sensitiuroba) 

Non­SSc vs SSc 
  Non­SSc 
  SSc 

SSc-adreuli vs SSc-aqtiuri vs SSc-gviani 

  SSc-adreuli 

  SSc-aqtiuri 

  SSc-gviani 

normaluri vs araspecifikuri 

  normaluri 

  araspecifikuri 

nawilobrivi da sruli konsensusis  
validaciuri nakrebi 

Precision (PPV) 
0.91 
0.95 
0.84 

 
0.91 
0.74 
0.71 

 
0.71 
0.77

mxolod sruli konsensusis 
validaciuri nakrebi 

Accuracy 
0.91 
0.92 
0.89 

 
0.87 
0.76 
0.75 
0.75 
0.66 
0.81



reb lad, xuT k la si a ni kla si fi ka ci is amo ca nis (nor -

ma lu ri, aras pe ci fi ku ri, ad re u li, aq ti u ri da 

gvi a ni pa ter ne bis gar Ce va) Ses ru le bis met ri ke bi 

Se fas da ro gorc CAPI-Detect-is T vis, ise CAPI-Sco ­
re-is T vis, na wi lob ri vi da sru li kon sen su sis va -

li da ci ur nak re beb ze. 

zo ga dad, CAPI-Detect-is si zus te aRe ma te bo da 

CAPI-Sco re-is Se de gebs, gan sa kuT re biT nor ma lu -

ri da aras pe ci fi ku ri pa ter ne bis gar Ce vi sas (fo -

to. 2). 

sa bo lo od, SSc-isa da non-SSc ni mu Se bis gar Ce -

vis si zus te Se ad gen da 84%-s na wi lob ri vi kon sen -

su sis mo na cem Ta nak reb ze da 95%-s sru li kon -

sen su sis mo na cem Ta nak reb ze. 

gar da ami sa, mxo lod sru li kon sen su sis Sem -

Tx ve veb ze Se fa se bi sas swo ri kla si fi ka ci e bis ga -

na wi le ba uf ro da ba lan se bu li iyo (93% SSc-is T -

vis da 90% non-SSc-is T vis), rac mi u Ti Tebs kla si -

fi ka ci is san do o bis ga um jo be se ba ze. 

dis ku sia 
 

frCxi lis ka pi la ros ko pia war mo ad gens mniS v -

ne lo van di ag nos ti kur in s t ru ments sis te mu ri 

skle ro zis (SSc) di ag nos ti kur Se fa se ba Si da mi si 

da a va de bis ni mu Se bis iden ti fi ka ci a Si. ram de ni me 

in s t ru men ti da al go riT mi gan sa kuT re biT Ri re -

bu li aR moC n da. 

mniS v ne lov nad ga um jo bes da ro gorc xe liT, 

ise prog ra mu lad mxar da We ri li NVC-is Se fa -

se bis pro ce si. aR niS nul ma me To deb ma mniS v ne -

lo va ni ro li Se as ru la di ag nos ti kur praq ti -

ka Si. 

ka pi la ru li ar qi teq tu ris sir Tu lis gaT va -

lis wi ne biT, da ma te bi Ti, aqam de ga uT va lis wi ne -

be li ele men te bis Ses wav la Se iZ le ba war mo ad -

gen des Se saZ leb lo bas di ag nos ti ku ri si zus tis 

Sem d go mi ga um jo be se bis T vis. am miz nis mi saR we -

vad Se iZ le ba gan sa kuT re biT sa sar geb lo iyos 

man qa nur swav le ba ze da fuZ ne bu li me To de bi.

ga mo ye ne bu li li te ra tu ra: 
 

1. van den Hoogen F, Khanna D, Fransen J et al. 2013 clas si fi ca ti on cri te ria for syste mic scle ro sis: an American col ­
le ge of rhe u ma to logy`European le a gue aga inst rhe u ma tism col la bo ra ti ve ini ti a ti ve. Ann Rhe um Dis 2013;72:1747–55. 
[DOI] [PubMed] [Google Scholar]. 

2. Smith V, Vanhaecke A, Herrick AL et al. EULAR Study Group on Microcirculation in Rhe u ma tic Diseases. Fast track 
al go rithm: how to dif fe ren ti a te a “scle ro der ma pat tern” from a “non­scle ro der ma pat tern.”. Autoimmun Rev 2019; 

18:102394. [DOI] [PubMed] [Google Scholar]. 
3. Cu to lo M, Smith V. Detection of mic ro vas cu lar chan ges in syste mic scle ro sis and ot her rhe u ma tic di se a ses. Nat 

Rev Rhe u ma tol 2021; 17:665–77. [DOI] [PubMed] [Google Scholar]. 
4. Nitkunanantharajah S, Haedicke K, Moore TB et al. Three­di men si o nal op to a co us tic ima ging of na il fold ca pil la ri ­

es in syste mic scle ro sis and its po ten ti al for di se a se dif fe ren ti a ti on using de ep le ar ning. Sci Rep 2020; 10:16444. [DOI] 
[PMC free article] [PubMed] [Google Scholar]. 

5. Cu to lo M, Trom bet ta AC, Melsens K et al. Automated as ses s ment of ab so lu te na il fold ca pil lary num ber on vi de o ­
ca pil la ros co pic ima ges: pro of of prin cip le and va li da ti on in syste mic scle ro sis. Microcirculation 2018; 25:E12447. [DOI] 
[PubMed] [Google Scholar]. 
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fo to #2. kon fu zi is mat ri ca, ro me lic ada -

rebs CAPI‐Detect da CAPI‐Sco re al go riT me bis Ses -
ru le bas va li da ci ur nak reb ze xuT k la si a ni kla -
si fi ka ci is amo ca na Si. 

ori va li da ci u ri nak re bi Se iq m na Sem Tx ve vi Tad 
Ser Ce u li 298 da 100 ka pi la ros ko pi is sa fuZ vel ze, 
Se sa ba mi sad na wi lob ri vi da sru li kon sen su sis 
Sem Tx ve ve biT da mxo lod sru li kon sen su sis Sem -
Tx ve ve biT Sem fa seb lebs So ris. 

man qa nur swav le ba ze da fuZ ne bu li CAPI‐Detect 

da xe liT Seq m ni li CAPI‐Sco re al go riT me bis Ses -
ru le ba xuT k la si a ni kla si fi ka ci is amo ca na ze 

[nor ma lu ri, aras pe ci fi ku ri (NS), ad re u li, aq ti -
u ri da gvi a ni pa ter ne bi] Se fas da am va li da ci u ri 
nak re be bis ga mo ye ne biT. 

kon fu zi is mat ri ce bi asa xavs ori ve al go riT-
mis Ses ru le bas. Ti To e u li pa ter nis si zus te mi -
Ti Te bu lia pro cen tu lad mat ri cis Ti To e u li 
mwkri vis mar j ve na mxa res.

Validation set  
(partial and full consensus)

Validation set  
(full consensus only)
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reziume 
 

CAPI-DETECT: ka pi la ros ko pi a Si xe lov nu ri in te leq tis da ner g va _  

di ag no zis ga um jo be se bis axa li faq to re bi 
 

i. Rlon ti, g. Ca xu naS vi li, n. jo ba va,  

T. Sa bu riS vi li, d. Ca xu naS vi li, 

ili as sa xel m wi fo uni ver si te ti, 

i. ci ciS vi lis sa xe lo bis bav S v Ta kli ni ka, 

sa qar T ve los bav S v Ta kar di o log Ta aso ci a cia, 

 

ka pi la ros ko pia war mo ad gens mniS v ne lo van ara in va zi ur me Tods sis te mu ri skle ro zis (SSc) di -

ag nos ti ka sa da mik ro vas ku lu ri cvli le be bis Se fa se ba Si. mo ce mul naS rom Si war mod ge ni lia CAPI-
Detect, man qa nur swav le ba ze da fuZ ne bu li sis te ma, ro me lic ka pi la ros ko pi ul ga mo sa xu le beb ze 

day r d no biT axor ci e lebs da a va de bis ni mu Se bis av to ma tur kla si fi ka ci as. mo de li gaw v r T ni lia 

di di ra o de no biT ano ti re bul mo na cem ze da iye nebs obi eq te bis amoc no bis Se de gad mi Re bul cvla -

debs. mi si Ses ru le ba Se fas da kon sen sus ze da fuZ ne bul va li da ci ur nak reb ze da Se a da res xe liT 

Seq m nil CAPI-Sco re al go riTms. Se de geb ma aC ve na, rom CAPI-Detect aum jo be sebs kla si fi ka ci is si zus -

tes, gan sa kuT re biT rTu li ni mu Se bis di fe ren ci re bi sas, rac mi u Ti Tebs mis po ten ci al ze kli ni ku -

ri ga dawy ve ti le bis mxar da We ra Si. 
 
 

 
SUMMARY 

 
  

CAPI-DETECT: IMPLEMENTING ARTIFICIAL INTELLIGENCE IN CA PIL LA ROS COPY —  
NEW FACTORS FOR IMPROVING DIAGNOSIS 

 
I.GLONTI, G.CHAK HU NAS H VI LI, N.JO BA VA, 

T.SHA BU RIS H VI LI, D.CHAK HU NAS H VI LI, 
Ilia Sta te University, 

I. Tsit sis h vi li Chil d ren’s Cli nic, 
Georgian Association of Pediatric Car di o lo gists 

 
Ca pil la ros copy is an im por tant non­in va si ve met hod for the di ag no sis of syste mic scle ro sis (SSc) and the as ses s ­

ment of mic ro vas cu lar chan ges. In this pa per, we pre sent CAPI­Detect, a mac hi ne le ar ning­ba sed system that auto ­
ma ti cally clas si fi es di se a se pat terns ba sed on ca pil la ros copy ima ges. The mo del is tra i ned on a lar ge amo unt of an ­
no ta ted da ta and uses va ri ab les ob ta i ned from ob ject re cog ni ti on. Its per for man ce was eva lu a ted on a con sen sus­
ba sed va li da ti on set and com pa red to the ma nu ally de ve lo ped CAPI­Sco re al go rithm. The re sults show that CAPI­
Detect im p ro ves clas si fi ca ti on ac cu racy, es pe ci ally when dif fe ren ti a ting com p lex pat terns, in di ca ting its po ten ti al 
for cli ni cal de ci si on sup port.

6. Su ma KV. A Novel Approach to Clas sify Nailfold Ca pil lary Images in Indian Population Using USB Digital Microscope. 
IJBCE 2018; 7:25­39. [Google Scholar]. 

7. Berks M, Dinsdale G, Murray A et al. Automated struc tu re and flow me a su re ment­a pro mi sing to ol in na il fold ca ­
pil la ros copy. Microvasc Res 2018; 118:173­7. [DOI] [PMC free article] [PubMed] [Google Scholar]. 

8. Karbalaie A, Abtahi F, Fatemi A et al. Elliptical bro ken li ne met hod for cal cu la ting ca pil lary den sity in na il fold ca pil ­
la ros copy: pro po sal and eva lu a ti on. Microvasc Res 2017; 113:1­8. [DOI] [PubMed] [Google Scholar]. 

9. Karbalaie A, Fatemi A, Etehadtavakol M et al. Co un ting ca pil la ri es in na il fold ca pil la ros copy: Sta te of the 
art and a pro po sed met hod. 2016 IEEE EMBS Con fe ren ce on Biomedical Engineering and Sci en ces (IECBES), 
2016, 170­4. 

10. Berks M, Tre sa dern P, Dinsdale G et al. An auto ma ted system for de tec ting and me a su ring na il fold ca pil ­
la ri es. Med Image Com put Com put Assist Interv 2014;17:658­65. [DOI] [PMC free article] [PubMed] [Google 
Scholar]. 

11. Murray AK, Feng K, Moore TL et al. Preliminary cli ni cal eva lu a ti on of se mi­auto ma ted na il fold ca pil la ros copy in 
the as ses s ment of pa ti ents with Ray na ud’s phe no me non. Microcirculation 2011; 18:440­7. [DOI] [PubMed] [Google 
Scholar]. 
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ka pi la ros ko pia aris ara in va zi u ri vi zu a li za -

ci u ri ga mok v le vis me To di, ro me lic sa Su a le bas 

iZ le va mik ro cir ku la ci is sis te mis in vi vo Se fa se -

bi sa — ker Zod, Ti Tis epo ni qi u mis mi da mo Si ka pi la -

ru li mar yu Je bis mor fo lo gi is, sim Wid ro vis, sis -

x lis na ka dis, mik ro sis x l Caq ce ve bi sa da avas ku la -

ru li zo ne bis ga mov le ni sa. es me To di far Tod ga -

mo i ye ne ba rev ma to lo gi a Si, gan sa kuT re biT, sis te -

mu ri skle ro der mi is (SSc), Se re u li Se ma er Te be li 

qso vi lis da a va de bis (MCTD), der ma to mi o zi tis (DM) 

da sis te mu ri wi Te li mglu ras (SLE) di ag nos ti ka Si. 

me To dis mTa va ri zo ga di Ri re bu le ba mdgo ma -

re obs ima Si, rom is afiq si rebs erT-erT pir vel 

vi zu a li za ci ur ma ni fes ta ci as sis te mu ri skle -

ro der mu li speq t ris da a va de be bi sa, sa dac ka pi -

la ros ko pi u li cvli le be bi („skle ro der mi u li 

ti pi“ — me ga ka pi la re bi, mik ro he mo ra gi e bi, avas -

ku la ru li zo ne bi) xSi rad win us w rebs kli ni kur 

sim p to mebs. amas Tan, ka pi la ros ko pia iZ le va swraf, 

iaf, gan me o re bad da kli ni cis tis T vis Ri re bul 

in for ma ci as, rac mniS v ne lo va nia di fe ren ci u li 

di ag nos ti kis dros, gan sa kuT re biT, ro de sac pa -

ci ents aRe niS ne ba Ti Te bis da bu Je ba, Cxvle ta, si -

sus te, iSe mi u ri epi zo de bi fe ris cvli le biT (si -

fer m k r Ta le, ci a no zi, si wiT le — „re i nos fe no me -

ni“) an Ti Tis wve re bis dawy lu le ba`da na wi bu re ba. 
Ti Tis dawy lu le bi sas di ag nos ti ku ri mid go ma. 

uam rav sa di ag nos ti ko sa Su a le bebs So ris ka pi la -

ros ko pia erT-er Ti um niS v ne lo va ne sia, ra Ta ga mo -

i ricxos`da das tur des skle ro der mia an MCTD (rad -

gan isi ni iSe mi ur wylul Ta um Tav re si mi ze ze bi a). 

am ri gad, ka pi la ros ko pi u li ni mu Sis mi xed viT 

Seg viZ lia mo vax di noT di gi ta lu ri dawy lu le bis 

mqo ne pa ci en t Ta Sem d go mi stra ti fi ka cia: 

1. ka pi la ros ko pia nor ma lu ria → Se saZ loa CTS-

is di ag no zi (wylu lis T vis sxva mi ze zi un da ve Ze boT 
— mag., Tan m x le bi di a be ti, trav ma) an izo li re bu li 

CTS + da mo u ki de be li sis x l Zar R v Ta pa To lo gia; 
2. ka pi la ros ko pia aras pe ci fi ku ri cvli le be -

biT (mik ro sis x l Caq ce ve bi, dag re xi lo ba) → eW vi 

SLE-ze, der ma to mi o zit ze, an MCTD-ze (Se re u li 

Se ma er Te be li qso vi lis da a va de ba); 

ka pi la ros ko pi u li ni mu Sis ro li Ti Tis  
dawy lu le bis di fe ren ci ul di ag nos ti ka Si 

(gan xil va kli ni ku ri Sem Tx ve vis ma ga liT ze) 
 

ge la Ru naS vi li, 

bav S v Ta kar di o log-rev ma to lo gi; 
sa qar T ve los bav S v Ta kar di o log Ta aso ci a cia; 

i. ci ciS vi lis sa xe lo bis bav S v Ta kli ni ka 

cxri li #1.   
di fe ren ci ul-di ag nos ti ku ri mid go ma Ti Tis dawy lu le bis dros ka pi la ros ko pi ul ni muS ze da -

fuZ ne biT.

mdgomareoba 

sistemuri 

sklerodermia 

(diferencialuri 

diagnozi) 

SLE iSemiiT`ul ce ra -

ciiT (vaskuliti an 

antifosfolipiduri 

sindromi)

 

klasikuri majis 

gvirabis sindromi (CTS)

 

Saqriani diabetiT 

gamowveuli neiropaTia 

(diferenciacia)

kaplaroskopiuli suraTi 

„skle ro der mu li“ ti pis — ga far -

To e bu li (me ga-) ka pi la re bi, mik ro -

sis x l Caq ce ve bi, avas ku la ru li (ka -

pi la re biT ga Ra ri be bu li) zo ne bi. 

„a ras pe ci fi ku ri“ an msu bu qi cvli -

le be bi — mar yu Je bis dag re xi lo ba, 

iS vi a Ti mik ro sis Caq ce ve bi, mag ram 

ti pu ri „me ga-ka pi la re bi“ an avas -

ku la ru li zo ne bi (SSc-is T vis da -

ma xa si a Te be li) ar fiq sir de ba  

nor ma lu ri — mar yu Je bi or ga ni -

ze bu li, sim Wid ro ve nor ma lu ri, 

sis x l Caq ce ve bi`de vas ku la ri za -

cia ar Se i niS ne ba 

nor ma lu ri (Tu Tan m x le bi mik -

ro an gi o pa Tia ar aris).

daskvna 

sak van Zo gan s x va ve ba: swo red skle ro -

der mi is dro saa ma Ra li ris ki Ti Tis wy-

lu le bis`gan g re nis. ka pi la ros ko pia am 

dros mkveT rad pa To lo gi u ria. 

SLE-is dros ka pi la ros ko pia xSi rad 

nor mas Tan ax lo saa, mag ram mZi me iSe mi -

i sas Se saZ le be lia mik ro sis xl Caq ce ve -

bis vi zu a li za cia.

 

nor ma lu ri ka pi la ros ko pia ga mo ricxavs 

sis te mu ri skle ro der mi u li speq t ris 

da a va de bebs, rom leb sac xSi rad ax lavs 

CTS-is msgav si sim p to me bi da iSe mia. 

iSe mia`ul ce ra cia di a be tis dros Cve -

u leb riv ter feb zea, xe lis Ti Teb ze — 

iS vi a Ti.
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3. ka pi la ros ko pia skle ro der mi u li ti pi saa (me -

ga ka pi la re bi, avas ku la ru li zo ne bi) → eW vi sis te -

mur skle ro der mi a ze, sa dac CTS-is msgav si sim p to -

me bi, iSe mia, dawy lu le ba — er T d ro u lad gvxvde ba. 

ase rom, ka pi la ros ko pia sa Su a le bas iZ le va, 

swra fad ga mo i ricxos sis te mu ri skle ro der mia 

(ro me lic iSe mi is`wylu lis yve la ze ti pu ri mi ze -

zi a) da mi mar Tos di fe ren ci ul di ag nos ti ku ri fo -

ku si SLE-is, MCTD-is an izo li re bu li CTS-is ken. 

mi za ni. gan sa xil ve li kli ni ku ri Sem Tx ve vis mi -

za nia, war mo a Ci nos ka pi la ros ko pi is, — ro gorc mik -

ro cir ku la ci is vi zu a li za ci is mar ti vi da usis x -

lo me To dis, — Ri re bu le ba Ti Tis dawy lu le bis Se -

fa se bis T T vis, Se sa ba mi sad, Se saZ lo di fe ren ci re -

ba di no zo lo gi e bis ara pir da pi ri niS ne bis ga mov -

le ni sa da kli ni ku ri su ra Tis dam Zi me bis dro u li 

prog no zi re bis T vis. ga mom di na re iqi dan, rom li -

te ra tu ru li mo na ce me bi aR niS nul sa kiTx Tan mwi -

ria, Cvens das k v nebs eq ne ba ume tes wi lad va ra u dis 

sa xe — da fuZ ne bu li uk ve cno bil pa To ge nez sa da 

Cve ni Sem Tx ve vis kli ni kur-la bo ra to ri ul Se fa -

se ba ze, ri Tac ga mov k veTT kap la ros ko pi is um niS v -

na lo va nes rols di fe ren ci ul di ag nos ti ka Si. 

Sem Tx ve vis aR we ra. pa ci en ti (70 wlis qa li) 3 

we lia xe lis mtev neb ze aR niS navs mud mi vi da bu Je -

bis Seg r Z ne bas, upi ra te sad, pir ve li 3 Ti Tis mi -

da mo Si, ro me lic ar pro vo cir de ba si ci viT an sxva 

gam Ri zi a neb liT. 1 wlis win da es va re i nos fe no me -

nis di ag no zi, Tum ca pa ci en ti ar aR wers mis T vis 

da ma xa si a Te bel Ci vi lebs — arc war sul Si da arc 

ax la. da bu Je bis Ta nad ro u lad da iwyo R3 TiT ze 

pe ri o du lad wylu le bis ga Ce na, ase ve uCi vis mar -

j ve na mte van Si di liT ga mo xa tul Se bo Wi lo ba sa 

da Se Su pe bas. ase ve aqvs sa yo facxov re bo qi mi as -

Tan Se xe ba. daT va li e re biT, ga mo xa tu lia R2 da R3 

Ti Te bis frCxi le bis de fi gu ra cia, R3-ze pal ma -

ru lad Se im C ne va Zve li da na wi bu re ba. R2 TiT ze — 

frCxil q ve Sa he ma to ma da ak ro-os te o li zi sis niS -

ne bi. la bo ra to ri u lad mo ma te bu li iyo, ANA-s 

tit ri (an ti-Ro`SSA, an ti-La`SSB), dop le ru li mo -

na ce me bi nor ma Sia, eleq t ro ne i ro mi og ra fi iT ga -

mov lin da or m x ri vi ma jis gvi ra bis sin d ro mi. am -

Ja mad iRebs plaq ve nils, 2 we lia. 

ka pi la ros ko pi u li Se de ge bis Se ja me ba. ka pi la -

ros ko pi u li pa ra met re bi da iT va la da da jam da ze -

mo ki du ris 7 TiT ze (ga mok le biT ce re bi sa da mar -

j ve na mtev nis me-3 Ti Ti sa (R3)). maT Tan ga er Ti an da 

mo na ce me bi R2 Ti Ti dan, mas ze ar se bu li da u zi a ne -

be li ku ti ku lis ga mo. zo ga di su ra Ti: ka ni gam W -

vir va le, pe ri ka pi la ru li Se Su pe ba ar aRi niS ne ba. 

der mis dvri le bi wa ni lob riv xil va dia, pe ri ka pi -

la ru li siv r ce araa mo ma te bu li, dvril q ve Sa ve -

nu ri wnu li kar ga daa ga mo xa tu li da far To are -

al Si vi zu a liz de ba. pe ri un ga lu ri ka pi la re bis ab -

so lu tu ri um rav le so ba (maT So ris, R2 lo ka ci a -

ze) re gu la ru la daa ga na wi le bu li, ma Ti mar yu Je -

bis Zi ri Ta di Rer Zi dis ta lu ri ri gis per pen di ku -

la ru lia. ka pi la ru li sim k v ri ve nor ma lu ria — 8,27 

`mm. avas ku lu ri zo na ar ga mov lin da (maq si ma lu ri 

mar yuJ Ta So ri si in ter va li — 240 mkm); si far Te: aRi -

niS ne ba zo mi e ri ra o de no biT (39,6%) mci re xa ris -

xis ka pi la ru li ga far To e be bi, ume te sad, api ka lu -

ri na wi lis xar j ze (saS. 25 mkm). gi gan tu ri ka pi la -

re bi ar ga mov lin da; mor fo lo gia: ume te so ba (85%) 

Tmis sa mag ris for mi saa (nor ma lu ri va ri an ti), mci -

re na wi li (15%) klak ni lia an mar yu Ji se bu ri, maT 

So ris, ga dam k ve Ti mar yu Je biT (a ras pe ci fi ku ri de -

for ma ci e bi), ka pi lar Ta ano ma lu ri`ne o an gi o ge nu -

ri for me bi ar ga mov le ni la. Se i niS ne ba mniS v ne lo -

va ni ra o de no biT (da ax lo e biT 50%) nor ma ze me tad 

(>300 mkm) dag r Ze le bu li ka pi la re bi (maq si ma lu ri 

da fiq si re bu li sig r Ze — 500 mkm). mik ro he mo ra gi e -

bi ga mov lin da mxo lod da zi a ne bul — R2 TiT ze. am 

mi da mo Si ga mov lin da ase ve er Te u li ka pi la ru li 

Trom bo zi. sis x lis na ka di nor ma lu ri`viw ro si -

far Tis mar yu Jeb Si ume te sad vi zu a liz de ba da Ta -

na ba ria, siC qa re — nor ma lu ri. di la ti re bul mar -

yu Jeb Si vlin de ba na ka dis Se ne le ba, xo lo zo gan is 

ver ixil ve ba (sta zi?). R2 Ti Tis epo ni qi u mis vi de o -

ka pi la ros ko pi i sas ga mov lin da ka pi la rul mar yu -

Jeb Si gra nu la ru li na ka dis wyve ti li`pul su ri xa -

si a Tis di ne ba eriT ro cit Ta ret rog ra du li ukuq -

ce viT. aR niS nu li ukuq ce va mo ix s na Tbi li wylis 2-

3 wu Ti a ni ze moq me de bi sas, na ka di mci red aC qar da, 

Tum ca pul su ri xa si a Ti Se nar Cun da. jam Si, ka pi la -

ros ko pi u li cvli le be bis wi li Se fas da 2 qu liT 

(33-66%) — zo mi e ri ra o de no biT ga far To e bu li (a -

se ve, grZe li) ka pi la re bis xar j ze; ka pi la ros ko pi -

u li su ra Ti war mo ad gens mya rad aras k le ro der mi -

u li ni mu Sis (al ba To ba 98,5%) aras pe ci fi ku ri dar -

R ve ve bis (al ba To ba 53%) va ri ants (nor ma lu ri va -

ri an tis al ba To ba, Se sa ba mi sad, 47%-ia). 

Se de gis in ter p re ta cia: mo ce mu li ni mu SiT sis -

te mu ri mik ro an gi o pa Ti is sar w mu no ga mov le na ver 

mo xer x da. praq ti ku lad ga mo i ricxa sis te mu ri skle -

ro der mi u li su ra Ti, Tum ca ar ga mo i ricxe ba sis -

te mu ri auto i mu nu ri da a va de bis ar se bo ba. R2 lo -

ka ci a ze da fiq si re bu li ka pi la ros ko pi u li su ra -

Ti ume tes wi lad lo ka lu ri per fu zi is da zi a ne ba -

ze mi u Ti Tebs (Se saZ lo mci re ar te ri e bis da zi a ne -

ba`ve nu ri uku di ne bis dar R ve va da Se de gad pe ri -

fe ri u li iSe mia, sa va ra u do ak ro ot se o li ziT). Se -

saZ loa lo ka lu ri va zo mo to ru li de ge ne ra cia, va -

zo di la ta ci u ri kom po nen tis uk ma ri so biT. 

gan xil va. Te o ri u lad Se saZ le be lia, rom cal -

ke u li Ti Tis ak ra lu ri dawy lu le ba ga mow ve u li 

iyos mxo lod mZi me CTS-iT, mag ram kli ni kur praq -
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ti ka Si es Zal ze iS vi a Tia da mxo lod ma Sin vi Tar -

de ba, ro ca CTS uki du re sad prog re su lia, Rrma 

sen so ru li de fi ci tiT (vib ra ci is, tki vi lis, tem -

pe ra tu ris aR q mis da kar g va), tro fi ku li cvli -

le be biT (ka ni xde ba glu vi, mSra li, ad vi lad zi an -

de ba), wylu li um t kiv ne u loa an mci red mtkiv ne u -

li da gan la ge bu lia Su a Ta na ner vis dis t ri bu ci -

a Si. am dros wylu li ume te sad vi Tar de ba me o re u -

lad — imis ga mo, rom pa ci en ti: ver grZnobs mud -

miv me qa ni kur ze wo las an gan me o re biT trav mas 

(mag., Zil Si, an in s t ru men tis mud mi vi mox ma re bi -

sas); ver aRiq vams zed met si ci ves`sicxes, rac iw -

vevs da zi a ne bas. aR niS nu li ar war mo ad gens iSe mi -

ur wyluls — sis x lis mi wo de ba da cu lia. Se sa ba -

mi sad, wyluls ar ax lavs ci a no zi, si fer m k r Ta le, 

an Se xe bi sas si ci ve. is, ro gorc we si, um t kiv ne u -

loa (sen so ru li de fi ci tis ga mo) an msu bu qad 

mtkiv ne u li, ki de e bi ara Ta na ba ria, fske ri — araR -

r ma. 

Tum ca, aseT Sem Tx ve va Sic ki, mkac ri di ag nos -

ti ku ri mid go ma mo iTxovs sa val de bu lod sxva mi -

ze ze bis ga mo ricx vas, vi na i dan izo li re bu li CTS-

is dros wylu li ara so des aris pir da pi ri iSe mi is 

(sis x lis mi wo de bis uk ma ri so bis) Se de gi — is mxo -

lod ara pir da pi ri me qa niz miT vi Tar de ba. 

Cvens kli ni kur Sem Tx ve va Si da ma te bi Ti da gan -

m sazR v re li ro li iTa ma Sa sis te mu ri wi Te li mglu -

ras qro ni kul ma fo nur ma mim di na re o bam, ra mac xe -

li Se uwyo sis x l Zar R v Ta Se saZ lo aTe ros k le ro -

zul-ob tu ra ci ul da zi a ne bas. sis x l Zar R v Ta auto -

i mu nur ma da zi a ne bam swm-is dros Se iZ le ba ga mo -

iw vi os aTe ros k le ro zu li fo la qis for mi re ba 

mra va li Se saZ lo me qa niz mis sa Su a le biT da war -

mo ad gens aq ti u ri kvle vis sfe ros, maT So ri saa: 

— War bi oq si da ci u ri stre si mglu ras dros aZ -

li e rebs an Te bas, iw vevs uj re de bis apop to zur sik -

v dils. iT v le ba, rom swm-isa da an ti fos fo li pi du -

ri sin d ro mi sas re aq ti u li agen te bi da Ta vi su fa -

li ra di ka le bis war moq m na xels uwyobs qso vi le bis 

qro ni kul an Te bas da iw vevs dis li pi de mi a sa da daC -

qa re bul aTe ro ge nezs. an ti-be ta 2-gli kop ro te in 

I-is auto an tis xe u le bi kom p leqss qmni an da Jan gul 

da ba li sim k v ri vis li pop ro te i neb Tan da aC qa re ben 

am uka nas k ne lis aT vi se bas mak ro fa ge bis mi er; 

— dis fun q ci ur ma pro an Te biT ma ma Ra li sim k v ri -

vis li pop ro te i nul ma qo les te rol ma, ro me lic, 

Cve u leb riv, gvxvde ba swm-is mqo ne pa ci en teb Si, Se -

iZ le ba da aC qa ros da ba li sim k v ri vis li pop ro te i -

ne bis da Jan g va da aTe ros k le ro zi. imu nu ri kom p -

leq se bis de po ni re ba ase ve as ti mu li rebs qo les te -

ro lis dag ro ve bas aTe ros k le ro zul fo la qeb Si; 

— ga mov le ni lia, rom I ti pis in ter fe ro ni (IFN) 

xels uwyobs aTe ros k le rozs — mak ro fa ge bis rek -

ru ti re bis sti mu li re biT aTe ros k le ro zul da -

zi a ne beb ze in vit ro. I ti pis IFN-s Se iZ le ba hqon des 

msgav si gav le na en do Te li um sa da aTe ro ge nez zec; 

— ne it ro fi le bis uj red ga re xa fan gis (NET) 

for mi re ba iz r de ba swm-isas da, ro gorc Cans, xels 

uwyobs en do Te li u mis da zi a ne ba sa da na ad rev gul-

sis x l Zar R v Ta da a va de bas. 

ar te ri ul aTe ros k le ro zul da a va de beb Tan 

da kav Si re bu li kli ni ku ri faq to re bi, rom le bic 

gvxvde ba SLE-s mqo ne pa ci en teb Si, Sem de gia: da a va -

de bis ma Ra li aq ti vo ba, qro ni ku li nef ri ti, C3 da 

C4-is da ba li Sra tis mi e ri do ne, an tis xe u le bis mo -

ma te bu li do ne or jaW vi a ni de zoq si ri bo nuk le i -

nis mJa vis (dsDNA) mi marT, an ti fos fo li pi du ri an -

tis xe u le bi (rom le bic xels uwyobs Trom bozs), 

gaz r di li oq si da ci u ri stre si da CRP. ase Ti risk-

faq to re bis ar se bo bam Se iZ le ba ase ve ga zar dos 

ce reb ro vas ku lu ri da a va de bis ris ki. 

Cvens Sem Tx ve va Si ze mo Ca moT v li li faq to re bi 

ar fi gu ri reb da. am ri gad un da Cav T va loT rom Ti -

Tis ak ra lur dawy lu le ba Si gan m sazR v re li ro li 

iTa ma Sa ma jis gvi ra bis sin d ro mi sa da sis te mu ri 

wi Te li mglu ras Ta nad ro ul ma ar se bo bam — maT ma 

ur Ti er T ga da jaW vul ma pa To ge nez ma ne i ro pa Ti -

is`iSe mi is gan vi Ta re ba Si. 

ase ve sa yu radRe boa, rom Se da re biT xSi ria Sem -

Tx ve va, ro de sac — sis te mur wi Tel mglu ras (SLE) Se -

iZ le ba ax l des me o re u li ma jis gvi ra bis sin d ro mi 

(CTS). uf ro me tic, SLE-ian pa ci en teb Si CTS gvxvde ba 

sa er To po pu la ci as Tan Se da re biT mniS v ne lov nad 

uf ro xSi rad (10-20%-mde, zo gi erT kvle va Si 30%-ze 

me ti). es aris CTS-is erT-er Ti me o re u li („sis te mu -

ri“) mi ze zi, ro me lic dif di ag nos ti ki sas ga saT va -

lis wi ne be lia. ase rom, CTS-is di ag no zis das ma (gan -

sa kuT re biT EMG-iT) da wylu lis mxo lod mis T vis 

mi kuT v ne ba, sxva se ri o zu li da a va de bis (skle ro der -

mia, sis te mu ri mglu ra, vas ku li ti) ugu le bel yo fis 

Sem Tx ve va Si, iw vevs mkur na lo bis dag vi a ne bas da Se -

uq ce vad da zi a ne bas (Ti Tis am pu ta ci am de). 

das k v ne bi. ze mo gan xi lu li Sem Tx ve vis sa fuZ -

vel ze da vi na xeT, ra o den di dia ro li ka pi la ros -
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ko pi i sa Ti Tis wylu lis dif di ag nos ti ka Si, ro de -

sac am me Tods vi ye nebT Ta nad ro u lad la bo ra to -

ri ul-in s t ru men tu li me To de bi sa. ka pi la ros ko -

pi is ga re Se, Ti Tis wylu lis mqo ne pa ci en t Si skle -

ro der mi is ga mo to ve bis ris ki Za li an ma Ra lia — 

rad gan skle ro der mi as xSi rad ax lavs CTS-is msgav -

si sim p to me bi da is aris wylu lis N1 rev ma to lo -

gi u ri mi ze zi. Cvens Sem Tx ve va Si, praq ti ku lad nor -

ma lur ma ka pi la ros ko pi am mi mar Ta di ag nos ti ku -

ri fo ku si SLE-sa da CTS-ze, xo lo skle ro der mia 

mox s na sawyi si gan xil vi dan — rac aris ga dam wy ve -

ti, rad gan skle ro der mi is mkur na lo ba (va zo di -

la ta to re bi, imu no sup re sia, an ti fib ro zu li mkur -

na lo ba) da CTS`SLE-is mkur na lo ba (i mu no sup re -

sia`ope ra ci u li de kom p re si a) sru li ad gan s x va ve -

bu lia.
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reziume 
 

ka pi la ros ko pi u li ni mu Sis ro li Ti Tis dawy lu le bis  

di fe ren ci ul di ag nos ti ka Si 

(gan xil va kli ni ku ri Sem Tx ve vis ma ga liT ze) 
 

ge la Ru naS vi li 

bav S v Ta kar di o log-rev ma to lo gi; 

sa qar T ve los bav S v Ta kar di o log Ta aso ci a cia; 

i. ci ciS vi lis sa xe lo bis bav S v Ta kli ni ka 
 
ka pi la ros ko pia, ro me lic sul uf ro xSi rad da far To speq t riT ga mo i ye ne ba rev ma to lo gi a Si — sis te -

mu ri da a va de be bis prek li ni kur di ag nos ti ka sa da di na mi ur mo ni to rin g Si, aqvs sar w mu no po ten ci a li, 
mkveT rad ga zar dos la bo ra to ri ul-in s t ru men tu li Se de ge bis da ma je reb lo ba, an ga a ba Ti los ma Ti sa eW vo 
Se de ge bi. Se de gad, aviw ro vebs ra dif ni ag nos ti kur fo kuss, mkur na li eqi mis T vis me tad iols xdis kli ni ku -
ri ga dawy ve ti le bis mi Re bas. Cvens Sem Tx ve a Si ka mok ve Ti li iyo kon k re tu li pa To lo gi u ri ni Sa ni — Ti Tis 
dawy lu le ba, rom le sac sxva das x va rev ma to lo gi u ri Tu ara rev ma to lo gi u ri mi ze zi aqvs. ka pi la ros ko pi -
u li ni mu Si am dros dag vex ma ra, sar w mu nod ga mog ve ricxa ul ce ra ci is yve la ze xSi ri da se ri o zu li rev ma -
to lo gi u ri mi zi zi — sis te mu ri skle ro zi da vfo ku si re bu li ya viT ma jis gvi ra bis sin d rom sa da sis te mu ri 
wi Te li mglu ras kom bi ni re bul ga mov li ne beb ze. ka pi al ros ko pi ul ma su raT ma, am ri gad, saw r mu nad ga am ya ra 
sxva di ag nos ti ku ri kvle ve bis mo na ce me bi da Se de gad ga na pi ro ba mkur na lo bis dro u li da swo ri taq ti ka. 

 
 

 
SUMMARY 

 
THE RO LE OF CA PIL LA ROS CO PIC SAM P LING IN THE DIF FE REN TI AL  

DI AG NO SIS OF FIN GER UL CERS 
(DISCUSSION ON THE EXAM P LE OF A CLI NI CAL CA SE)  

GELA GHUNASHVILI 
Pediatric car di o lo gist‐rhe u ma to lo gist; 

Georgian Association of Pediatric Car di o lo gists; 
I. Tsit sis h vi li Chil d ren’s Cli nic  

Ca pil la ros copy, which is in c re a singly and wi dely used in rhe u ma to logy ­ in the prec li ni cal di ag no sis and dyna mic mo ni ­
to ring of syste mic di se a ses, has a re li ab le po ten ti al to dra ma ti cally in c re a se the re li a bi lity of la bo ra tory­in s t ru men tal re ­
sults, or to in va li da te the ir du bi o us con c lu si ons. As a re sult, nar ro wing the di ag nos tic fo cus, it ma kes easi er for the at ten ­
ding physi ci an to ma ke cli ni cal de ci si ons. In our ca se, a spe ci fic pat ho lo gi cal sign was no ted ­ fin ger ul ce ra ti on, which has 
va ri o us rhe u ma to lo gi cal and non­rhe u ma to lo gi cal ca u ses. Ca pil la ros copy pat tern at this ti me hel ped us to re li ably ex c lu de 
the most fre qu ent and se ri o us rhe u ma to lo gi cal ca u se of ul ce ra ti on ­ syste mic scle ro sis and to fo cus on the com bi ned ma ­
ni fes ta ti ons of car pal tun nel syndro me and syste mic lu pus er y t he ma to sus. The ca pil la ros co pic ima ge, the re fo re, re li ably 
con fir med the da ta of ot her di ag nos tic exa mi na ti ons and, as a re sult, led to ti mely and cor rect tre at ment tac tics.
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Sem Tx ve vis aR we ra  
war mod ge ni lia 6 wlis go go nas kli ni ku ri Sem -

Tx ve va, ro mel sac da a va de ba da ewyo 5 Tvis win mak -

ro he ma tu ri iT da sru li nef ro zu li sin d ro mis 

gan vi Ta re biT. pir vel etap ze pa ci ents Cvens kli -

ni ka Si da e niS na sis te mu ri glu ko kor ti ko i du li 

Te ra pia (pred ni zo lo ni), rom lis fon zec aRi niS-

na na wi lob ri vi kli ni kur-la bo ra to ri u li re mi -

sia — mak ro he ma tu ria da zo ga di Se Su pe ba alag da 

da pro te i nu ri is xa ris xi Sem cir da. mi u xe da vad 

ami sa, da a va de bis sru li re mi sia ver iq na miR we u li. 

mkur na lo bis pro ces Si sra fad gan vi Tar da glu -

ko kor ti ko i de biT in du ci re bu li hi per kor ti ciz -

mis niS ne bi (ku Sin go i di), rac kli ni ku rad mniS v ne -

lov nad iyo ga mo xa tu li. 

  
bi of si is Cve ne ba  
hor mo no Te ra pi a ze ara sak ma ri si pa su xi da ste -

ro id re zis ten tu lo ba ze eW vis sa fuZ vel ze Ca -

tar da Tir k m lis bi of sia (2026 wlis 29 ian vars) da 

bi op ta ti ga ig zav na ham bur gis uni ver si te tis nef -

ro pa To lo gi is cen t r Si de ta lu ri mor fo lo gi -

u ri Se fa se bis T vis. 

  
bi of si is si naT lis mik ros ko pi iT ga mov lin da: 

38 glo me ru li dan 

o 1 glo ba lu rad skle ro zi re bu li. 

o 11-Si eq s t ra ka pi la ru li pro li fe ra cia na -

xe var m T va ri se bu ri Ca nar Te bi. 

o 2 glo me ru la Si se men tu ri nek ro zi. 

• zo mi e ri me zan gi u ri hi per ce lu la ro ba da 

mat riq sis mo ma te ba. 

• msu bu qi en do ka pi la ru li hi per m g r Z no be -

lo ba. 

• mi la ko va ni apa ra ti 10%-iani at ro fia da in -

ter s ti ci u li fib ro zi imu nof lu o res cen ci iT 

ga mov lin da. 

• IgA -s do mi nan tu ri, mar c v lo va ni de po zi te bi 

me zan gi um Si Se da re biT sus ti C3, IgM, IgG de po zi -

te bi. 

eleq t ro nu li mik ros ko pi iT: 

• me zan gi u ri da su ben do Te lu ri eleq t ron 

mkvri vi de po zi te bi. 

• po do ci te bis fe xi seb ri wa na zar de bis ke ro -

va ni kar g va. 

  
das k v na:  
IgA-do mi nan tu ri imu no kom p leq su ri glo me ru lo -

nef ri ti aq ti u ri eq s t ra ka pi la ru li kom po nen tiT. 

Oxford kla si fi ka cia: M1 E1 S0 T0 C2. 
pa ci ents Ca ta re bu li aqvs far To imu no lo gi -

u ri da bi o qi mi u ri kvle ve bi: 

• an ti nuk le a ru li an tis xe u le bi (ANA ANCA) — 

nor ma. 

• kom p le men ti (C3, C4) — nor ma. 

• Tir k m lis fun q cia — nor ma. 

mi Re bu li Se de ge biT ga mo i ricxa sis te mu ri wi -

Te li mglu ra da hi po kom p le men te mi iT mim di na re 

glo me ru lo nef ri te bi. 

  
mar T va:  
• in t ra ve nu ri puls-Te ra pia me Til p red ni zo -

lo niT. 

• Sem d go mi mkur na lo ba cik lo fos fa mi diT. 

  
msje lo ba  
war mod ge ni li Sem Tx ve va asa xavs IgA nef ro pa -

Ti is iS vi aT, ag re si ul for mas bav S Ta asak Si, ro -

me lic mim di na re obs nef ro zu li sin d ro mi Ta da 

eq s t ra ka pi la ru li kom po nen tiT. aseT Sem Tx ve va -

Si da a va de ba aso ci re bu lia swraf prog re si re bad 

mim di na re o bas Ta da sa Wi ro ebs ad re ul in ten si-

ur imu no sup re si ul Ca re vas. 

  
Se sa va li  
IgA nef ro pa Tia, ase ve, cno bi li, ro gorc ber -

Jes da a va de ba, xa si aT de ba IgA imu nu ri kom p leq se-

bis de po zi ci iT glo me ru leb Si, rac iw vevs an-

Te biT da zi a ne bas da Tir k m lis fun q ci is prog re -

25

IGA nef ro pa Tia 
ana ben de li a ni, qe Te van qva Ta Ze, gu ram Ci taia,  
me dea ca na va, Ta mar abu la Ze, ni no kvir k ve lia,  

da viT kvir k ve lia, ni no gel di aS vi li 
 

(i. ci ciS vi lis sa xe lo bis bav S v Ta kli ni ka) 

bavSvTa nefrologiis aqtualuri sakiTxebibavSvTa nefrologiis aqtualuri sakiTxebi    
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si re bad daq ve i Te bas. IgA nef ro pa Ti as axa si a Tebs 

mra val fe ro va ni kli ni ku ri mim di na re o ba: 

• ke Til T vi se bi a ni mim di na re o ba: izo li re bu -

li mik ro he ma tu ria, ro me lic aT w le u le bis gan -

mav lo ba Si ar azi a nebs Tir k m lis fun q ci as. 

• swra fad prog re si re ba di glo me ru lo nef ri -

ti (RPGN): ro de sac Cnde ba bev ri „na xe var m T va re e -

bi“ (Cres cents) bi of si a ze da Tir k m lis fun q cia kvi -

re bis gan mav lo ba Si ikar ge ba. 

• ga mow ve va: eqi mis T vis rTu lia wi nas war gan -

sazR v ros, ro me li bav S vi dar Ce ba „mSvid“ fa za Si 

da ro mels das Wir de ba sas w ra fo ag re si u li Te -

ra pia. swo red aq gvWir de ba MEST-C ska la ris ke bis 

da saT v le lad. 

mtki ce bu le be bis de fi ci ti: bav S veb Si Ca ta re -

bu li mas S ta bu ri kvle ve bi co taa, rac ar Tu lebs 

imis cod nas, Tu ro me li pre pa ra tia yve la ze efeq -

tu ri kon k re tu lad pe di at ri ul po pu la ci a Si. bev -

ri ga dawy ve ti le ba mi i Re ba eq s per t Ta ga moc di -

le ba ze da kli ni kur praq ti kul re ko men da ci eb ze 

day r d no biT. 

  
pa To ge ne zi  
„oTxi dar ty mis“ hi po Te zis Ca mo ya li be ba 

1980-90-ian wleb Si dad gin da, rom prob le ma ara 

Tir k mel Si, ara med Ta vad IgA mo le ku lis struq -

tu ra Si iyo. aR mo a Ci nes ga laq to za-de fi ci tu ri 

IgA1 (Gd­IgA1), ra mac sa fuZ ve li Ca u ya ra Ta na med -

ro ve „oTxi dar ty mis“ Te o ri as. 

1. pir ve li dar ty ma (Hit 1): ab nor ma lu ri IgA1-is 

war moq m na — ra xde ba: jan m r Tel ada mi an Si IgA1 mo -

le ku las aqvs Saq ris mo le ku le bi (ga laq to za). IgA 

nef ro pa Ti iT da a va de bu leb Si ki ga mo mu Sav de ba 

ise Ti IgA1, ro mel sac es ga laq to za ak lia. Se de gi: 

amas ewo de ba ga laq to za-de fi ci tu ri IgA1 (Gd­IgA1). 
es aris da a va de bis sa Zir k ve li. 

2. me o re dar ty ma (Hit 2): auto an tis xe u le bis ga -

mo mu Sa ve ba — ra xde ba: vi na i dan Gd­IgA1 struq tu -

ru lad aras wo ria, imu nu ri sis te ma mas aRiq vams 

ro gorc ucxo an ti gens (i se ve, ro gorc aRiq vams vi -

russ an baq te ri as). Se de gi: or ga niz mi iwyebs am de -

feq tu ri IgA1-is sa wi na aR m de go an tis xe u le bis (Zi -

ri Ta dad IgG ti pis, iS vi a Tad IgA-s) ga mo mu Sa ve bas. 

3. me sa me dar ty ma (Hit 3): imu nu ri kom p leq se bis 

for mi re ba — ra xde ba: sis x lis mi moq ce va Si de feq -

tu ri Gd­IgA1 da mis wi na aR m deg Seq m ni li IgG an -

tis xe u le bi er T ma neTs ukav Sir de bi an. Se de gi: war -

mo iq m ne ba di di zo mis cir ku li re ba di imu nu ri kom -

p leq se bi. ma Ti di di zo mis ga mo, or ga nizms uWirs 

ma Ti sis x li dan ga mo dev na. 

4. me oTxe dar ty ma (Hit 4): da leq va da Tir k m lis 

da zi a ne ba — ra xde ba: sis x lis mi moq ce va Si ar se bu-

li es di di imu nu ri kom p leq se bi aR we ven glo me -

ru le bam de da „iWe de bi an“ me zan gi um Si. Se de gi: am 

kom p leq se bis da leq va aaq ti u rebs kom p le men tis 

sis te mas da iw vevs an Te biT re aq ci as. me zan gi a lu -

ri uj re de bi iwye ben gam rav le bas, ga mo i yo fa ci -

to ki ne bi, rac sa bo lo od iw vevs he ma tu ri as, pro -

te i nu ri as da Tir k m lis qso vi lis da na wi bu re bas. 

  
kli ni ku ri ga mov li ne ba  
sin fa rin gi tu li he ma tu ria (yve la ze ti pu ri ni -

Sa ni) — es aris da a va de bis yve la ze xSi ri ga mov li ne -

ba pe di at ri ul po pu la ci a Si — mak ro he ma tu ria, ro -

me lic Cnde ba ze da sa sun T qi gze bis in feq ci is (mag. 

fa rin gi tis, ton zi li tis) dawye bi dan 24-48 sa aT Si. 

naw lav-Tir k m lis Rer Zi (Gut­Kidney Axis) — bo lo 

kvle veb ma aC ve na, rom mxo lod sa sun T qi gze bi ar aris 

prob le ma. xSi rad kav Si ri ar se bobs kuW-naw la vis 

traq tis in feq ci eb Ta nac. ne bis mi e ri lor wo va ni gar-

sis ga Ri zi a ne ba (iq ne ba es ye li Tu naw la vi) iw vevs pa -

To lo gi u ri IgA-s gad mos ro las sis x l Si. swo red es 

kav Si ri da e do sa fuZ v lad axal mkur na lo bas: 

• ton zi leq to mia: zog qve ya na Si (mag. iapo ni a) 

amok ve Ten ton zi lebs (glan debs), ra Ta mo a So ron 

pa To lo gi u ri IgA-s wya ro. 

• bu de so ni di: spe ci a lu ri ste ro i di, ro me lic 

naw la vis lor wo van ze moq me debs, ra Ta da am S vi dos 

iqa u ri imu nu ri sis te ma. 

izo li re bu li mik ros ko pu li he ma tu ria — bav -

S ve bis na wil Si sis x li Sar d Si Se u i a ra Re be li Tva -

liT ar Cans da is mxo lod Sar dis geg mu ri ana li -

zis dros vlin de ba. es for ma xSi rad sta bi lu ria, 

Tum ca sa Wi ro ebs xan g r Z liv mo ni to rings. 

pro te i nu ria (ci la Sar d Si) — es aris da a va de-

bis sim Zi mis um niS v ne lo va ne si in di ka to ri. Tu 

bavSvs aqvs nef ro zu li do nis pro te i nu ria, amas 

Tan ax lavs Se Su pe ba (gan sa kuT re biT Tva le bis gar -

Se mo di lis sa a Teb Si). pro te i nu ri is xa ris xi pir -

da pir gan sazR v ravs, das Wir de ba Tu ara bavSvs imu -

no sup re si u li mkur na lo ba. 

ar te ri u li hi per ten zia — ma Ra li ar te ri u li 

wne va bav S veb Si IgA nef ro pa Ti is dros uf ro iS vi a -

Tia, vid re moz r di leb Si, Tum ca mi si ar se bo ba mi -

u Ti Tebs Tir k m lis qso vi lis uf ro se ri o zul da -

zi a ne ba ze. wne vis kon t ro li ga dam wy ve tia Tir k m-

lis fun q ci is Se sa nar Cu neb lad. 

Tir k m lis mwva ve da zi a ne ba (AKI) — iS vi aT Sem Tx -

ve veb Si, mak ro he ma tu ri is epi zo dis dros, Se saZ -

loa gan vi Tar des Tir k m lis fun q ci is dro e bi Ti 

ga u a re se ba, rac ga mow ve u lia mi la ke bis ob s t ruq -

ci iT (e riT ro ci tu li ci lin d re biT dax So biT) an 

mwva ve an Te bi Ti pro ce siT (na xe var m T va re e bis for -

mi re biT — RPGN). 

eq s t ra re na lu ri sim p to me bi — mniS v ne lo va nia 

di fe ren ci re ba IgA vas ku lit Tan (he nox-Son la i nis 

pur pu ra), rad gan am dros Tir k m lis da zi a ne bas -

Tan er Tad bavSvs Se iZ le ba hqon des: pur pu ra qve-

da ki du reb ze, ar T ral gia, muc lis tki vi li. 

  
IGA nef ro pa Ti is di ag nos ti re ba  
1. anam ne zi 

2. Sar dis ana li zi: mow m de ba he ma tu ri is ar se -

bo ba da ci la`kre a ti ni nis Se far de ba (PCR) 
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3. sis x lis ana li zi: fas de ba Sra tis kre a ti ni ni 

da Tir k m lis fil t ra ci is siC qa re (eGFR) fun q ci is 

Se sa fa seb lad. 

4. sis te mu ri da a va de be bis ga mo ricx va: xde ba 

sxva da a va de be bis (mag. lu pus-nef ri ti, IgA vas ku -

li ti) ga mo ricx va kli ni ku ri niS ne bi sa da spe ci -

fi ku ri mar ke re bis sa fuZ vel ze. 

  
di fe ren ci a lur di ag no zi  
1. Txe li ba za lu ri mem b ra nis da a va de ba (Thin 

ba se ment mem b ra ne di se a se) 
• kli ni ku ri su ra Ti: mya ri glo me ru lu ri he -

ma tu ria (mik ros ko pu li an mak ro), mi ni ma lu ri pro -

te i nu ri iT. 

• di ag nos ti ka: Tir k m lis bi of sia eleq t ro nu -

li mik ros ko pi iT (EM) av lens di fu zu rad daTxe -

le bul glo me ru lur ba za lur mem b ra nas. 
 

2. al por tis sin d ro mi (Alport syndro me) 
• kli ni ku ri su ra Ti: gan me o re ba di mak ro he ma -

tu ria, mya ri mik ro he ma tu ria pro te i nu ri iT an 

mis ga re Se; axa si a Tebs sme nis daq ve i Te ba (ne i ro -

sen so ru li) da Tva lis pa To lo gi e bi (mag. len ti -

ko nu si). Zi ri Ta dad gvxvde ba va Jeb Si. 

• di ag nos ti ka: ge ne ti ku ri tes ti re ba (mu ta ci -

e bi COL4A5, COL4A3 an COL4A4 ge neb Si), ka nis bi of-

sia an Tir k m lis bi of sia (EM). 
 

3. post-in feq ci u ri glo me ru lo nef ri ti 

• kli ni ku ri su ra Ti: he ma tu ria iwye ba ze da sa -

sun T qi gze bis in feq ci i dan 1-3 kvi ris Sem deg. Tan 

ax lavs pro te i nu ria, hi per ten zia, Tir k m lis fun -

q ci is daq ve i Te ba da Se Su pe ba. 

• di ag nos ti ka: sis x l Si C3 kom p le men tis da-

ba li do ne, an tis t rep to li zi nis (ASLO) ma Ra li 

tit ri; bi of sia av lens spe ci fi kur qve e pi Te lur 

„ku zebs“ (humps). 
 

4. lu pus-nef ri ti (mglu ras mi e ri nef ri ti) 

• kli ni ku ri su ra Ti: fo to sen si ti u ri ga mo na -

ya ri, sax s re bis tki vi li, he ma tu ria, pro te i nu ria, 

Tir k m lis fun q ci is daq ve i Te ba da hi per ten zia. 

• di ag nos ti ka: ANA da an ti­dsDNA an tis xe u le bis 

ar se bo ba, C3 da C4 kom p le men te bis da ba li do ne; 

bi of si a ze vlin de ba e. w. „Full ho u se“ su ra Ti (yve la 

ti pis imu nu ri de po zi ti: IgG, IgA, IgM, C1q, C3). 
 

5. IgA vas ku li tiT ga mow ve u li nef ri ti (he nox-

Son la i nis pur pu ra) 

• kli ni ku ri su ra Ti: spe ci fi ku ri ga mo na ya ri 

(pur pu ra) qve da ki du reb sa da dun du leb ze, muc -

li sa da sax s re bis tki vi li, he ma tu ria da pro te i -

nu ria. 

• di ag nos ti ka: kli ni ku ri kri te ri u me bi; ka nis 

bi of sia av lens le i ko ci tok las tur vas ku lits 

IgA de po zi te biT; Tir k m lis bi of sia iden tu ria IgA 

nef ro pa Ti is su ra Tis. 

6. ANCA-aso ci re bu li vas ku li ti 

• kli ni ku ri su ra Ti: Tir k m lis fun q ci is swra -

fi daq ve i Te ba, Sar dis aq ti u ri na le qi da sis te -

mu ri vas ku li tis niS ne bi. 

• di ag nos ti ka: se ro lo gi u rad da de bi Ti an ti-
MPO an an ti­PR3 an tis xe u le bi; bi of sia av lens nek -

ro zul`na xe var m T va ri sebr glo me ru lo nef rits 

imu nu ri de po zi te bis ga re Se. 

  
MEST-C  ska la  
MEST-C ska la (cno bi lia ro gorc oq s for dis 

kla si fi ka ci a) aris sa er Ta So ri sod aRi a re bu li 

sis te ma. es aris di ag nos ti ku ri da prog no zu li 

in s t ru men ti. 

1. M (Mesangial Hypercellularity) — me zan gi a lu ri 

hi pe ruj re du lo ba 

• ras niS navs: Tir k m lis fil t reb Si (glo me ru -

leb Si) ar se bu li me zan gi a lu ri uj re de bis War bi 

ra o de no ba. 

• Se fa se ba: 

o M0: uj re de bis nor ma lu ri ra o de no ba. 

o M1: mo ma te bu li ra o de no ba (glo me ru le bis 

50%-ze met Si). 

• mniS v ne lo ba: mi u Ti Tebs an Te bi Ti pro ce sis 

aq ti vo ba ze. 

2. E (Endocapillary Hypercellularity) — en do ka pi la -

ru li hi pe ruj re du lo ba 

• ras niS navs: uj re de bis dag ro ve ba Tir k m lis 

ka pi la re bis Sig niT, rac aviw ro ebs sis x l Zar R vis 

sa na Turs. 

• Se fa se ba: 

o E0: ar aRi niS ne ba. 

o E1: aRi niS ne ba. 

• mniS v ne lo ba: es aris mwva ve an Te bis ni Sa ni. 

xSi rad E1-is ar se bo ba mi a niS nebs, rom pa ci ents 

sWir de ba imu no sup re si u li Te ra pia (mag. ste ro -

i de bi). 

3. S (Seg men tal Glomerulosclerosis) — seg men tu ri 

glo me ru los k le ro zi 

• ras niS navs: glo me ru lis gar k ve u li na wi lis 

da na wi bu re ba (skle ro zi). 

• Se fa se ba: 

o S0: ar aRi niS ne ba. 

o S1: aRi niS ne ba skle ro zis ke re bi. 

• mniS v ne lo ba: es mi u Ti Tebs Tir k m lis qso vi lis 

Se uq ce vad da zi a ne ba ze. 

4. T (Tu bu lar Atrophy ` Interstitial Fibrosis) — tu bu -

la ru li at ro fia da fib ro zi 

• ras niS navs: Tir k m lis mi la ke bis gan le va da 

maT So ris ar se bul siv r ce Si Se ma er Te be li qso vi -

lis (fib ro zis) Ca nac v le ba. 

• Se fa se ba: 

o T0: 0­25% da zi a ne ba. 

o T1: 26­50% da zi a ne ba. 

o T2: >50% da zi a ne ba. 
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• mniS v ne lo ba: es aris yve la ze Zli e ri prog no -

zu li mar ke ri. rac uf ro ma Ra lia — maC ve ne be li, 

miT uf ro di dia Tir k m lis uk ma ri so bis gan vi Ta -

re bis ris ki. 

5. — (Cres cents) — „na xe var m T va re e bi“ 

• ras niS navs: uj re de bis dag ro ve ba glo me ru -

lis kaf su la Si, rac for miT na xe var m T va res hgavs. 

• Se fa se ba: 

o C0: ar aRi niS ne ba. 

o C1: glo me ru le bis 25%-ze nak leb Si. 

o C2: glo me ru le bis 25%-ze met Si. 

• mniS v ne lo ba: mi u Ti Tebs Za li an ag re si ul, 

mwva ve mim di na re o ba ze. bav S veb Si C maC ve ne be li xSi -

rad uf ro ma Ra lia, vid re moz r di leb Si.  
 
ra Si gvWir de ba MEST­C  
praq ti ka Si?  
1. mkur na lo bis Ser Ce va: Tu bi of sia aC ve nebs 

E1-s an C1`C2-s, eqi mi uf ro me tad ga da ix re ba ag -

re si u li mkur na lo bis ken (hor mo ne bi, ci tos ta ti -

ke bi), rad gan es aq ti u ri an Te bis niS ne bia. 

2. ris ke bis Se fa se ba: Tu gvaqvs ma Ra li T da S 

maC ve neb le bi, es niS navs, rom Tir k mel Si uk ve bev -

ri na wi bu ria da mxo lod me di ka men te biT ma Ti aR -

d ge na Se uZ le be lia — aq aq cen ti ga da dis Tir k m-

lis Se nar Cu ne ba sa da wne vis mkacr kon t rol ze. 

3. mo ni to rin gi: gvex ma re ba ga vi goT, ram de nad „ag -

re si u lia“ kon k re tu li pa ci en tis Sem Tx ve va da ram -

de nad xSi rad sWir de ba mas kli ni ku ri kon t ro li. 

  
IGA nef ro pa Ti is  
mkur na lo ba da mar T va  
1. zo ga di prin ci pe bi — IgA nef ro pa Ti is mar T va 

efuZ ne ba in di vi du a lur ris kis Se fa se bas da mo i -

cavs, ro gorc kon ser va ti ul, ase ve — imu no sup re -

si ul mid go mebs. mkur na lo bis ar Ce va ga ni sazR v -

re ba pro te i nu ri is do niT, ar te ri u li wne viT, 

Tir k m lis fun q ci iT (eGFR) da Oxford (MEST-C) kla -

si fi ka ci iT. bav S veb Si mTa va ri Te ra pi u li mi za nia 

pro te i nu ri is Sem ci re ba <0.2 g`dRe`1.73 m²-mde an 

<0.2 g`g kre a ti ni nam de, eGFR-is sta bi li za cia da 

he ma tu ri is Sem ci re ba an gaq ro ba. 

 

2. kon ser va ti u li (sup por ti ve) Te ra pia — kon ser -

va ti u li Te ra pia war mo ad gens mkur na lo bis sa -

fuZ vels da un da da i niS nos yve la pa ci en t Si da a -

va de bis sim Zi mis mi u xe da vad. Zi ri Ta di kom po nen -

te bi: 

• re nin-an gi o ten zi nis sis te mis blo ka da (ACE 

in hi bi to re bi an ARB) 

• ma ri lis SezRud va (<3-5 g`dRe) 

• ar te ri u li wne vis op ti ma lu ri kon t ro li 

• sxe u lis wo nis mar T va da fi zi ku ri aq ti vo ba 

mTa va ri Te ra pi u li mi za nia pro te i nu ri is Sem -

ci re ba: UPCR <0.2 mg`mg. da ba li ris kis pa ci en teb-

Si (i zo li re bu li he ma tu ria an mci re pro te i nu -

ri a) kon ser va ti u li Te ra pia Se iZ le ba iyos sak ma -

ri si 

ACE in hi bi to ri an ARB — yve la bavSvs, ro mel-

sac aqvs IgA nef ro pa Tia da pro te i nu ria ≥0.2 

g`dRe`1.73 m², un da da e niS nos ACE in hi bi to ri an 

ARB. Tu da a va de ba msu bu qia — anu pro te i nu ria 

aris ≥0.2 da <0.5 g`dRe`1.73 m² da mik ros ko pu li 

he ma tu ria msu bu qia — kon ser va ti u li Te ra pia un -

da gag r Zel des mi ni mum 3—6 Tve, sa nam da ma te biT 

Te ra pi as ga dawy ve ten. am pe ri od Si sa Wi roa UPCR, 

kre a ti ni ni`eGFR da Sar dis ana li zi yo vel 1-3 Tve -

Si. re ko men de bu lia da ba li sawyi si do ziT dawye-

ba, ma ga li Tad li zi nop ri li 2. 5-10 mg dRe Si er -

Txel an lo sar ta ni 25-50 mg dRe Si er Txel, Sem -

deg do zis eta pob ri vi gaz r da yo vel 2-4 kvi ra Si, 

to le ran to bis mi xed viT, maq si ma lur re ko men de -

bul do zam de. Cve u leb riv, ACEi`ARB iniS ne ba maq -

si ma lu rad to le ri re ba di do ziT mi ni mum 3 Tvis 

gan mav lo ba Si, sa nam ga dawy ve ten da ma te bi Ti Te -

ra pi is sa Wi ro e bas. 

 

3. imu no sup re si u li Te ra pi is Cve ne be bi — glu -

ko kor ti ko i de bi ar un da da i niS nos ru ti nu lad 

yve la pa ci en t Si da ga mo i ye ne ba mxo lod Ser Ce ul 

Sem Tx ve veb Si. Cve ne be bi: 

• per sis ten tu li pro te i nu ria ≥0. 5-1 g`dRe, 

mi u xe da vad 3-6 Tvi a ni kon ser va ti u li mkur na -

lo bi sa 

• aq ti u ri his to lo gi u ri cvli le be bi (M1, E1, C1) 

• da a va de bis prog re si is ma Ra li ris ki 

glu ko kor ti ko i de bis ga mo ye ne ba — sis te mu ri 

glu ko kor ti ko i de bi war mo ad gens Zi ri Tad imu no -

sup re si ul Te ra pi as IgA nef ro pa Ti is Sem Tx ve va Si 

im pa ci en teb Si, ro mel Tac aqvT prog re si re bis ma -

Ra li ris ki an da a va de bis aq ti u ri mim di na re o ba. 

bav S veb Si glu ko kor ti ko i de bis efeq tu ro ba Se -

iZ le ba iyos uf ro ma Ra li, rad gan an Te bi Ti cvli -

le be bi Se da re biT Seq ce va dia. 

pred ni zo lo ni — Tu bavSvs aqvs mdgra di pro -

te i nu ria ≥0. 5 da <1 g`dRe`1.73 m² zo mi er he ma tu -

ri as Tan er Tad, an pro te i nu ria ≥1 g`dRe`1.73 m² 

zo mi er he ma tu ri as Tan er Tad, an bi of si a ze aq ti -

u ri M1`E1`S1, C1­C2 da zi a ne be bi — re ko men de bu -

lia sis te mur glu ko kor ti ko i de bis ga mo ye ne ba 

kon ser va ti ul Te ra pi as Tan er Tad. ti pu ri sqe maa 

ora lu ri pred ni zo lo ni 2 mg`kg`dRe, maq si mum 60 

mg`m²`dRe, ume tes sqe meb Si sawyi si do za nar Cu ne ba 

mi ni mum 2 Tvis gan mav lo ba Si, ris Sem de gac, Tu miR -

we u lia sawyi si kli ni ku ri pa su xi — ma ga li Tad, 

pro te i nu ri is ≥30%-iani Sem ci re ba da Tir k m lis 

fun q ci is sta bi li za cia an ga um jo be se ba — iwye ba 

do zis eta pob ri vi Sem ci re ba (ta pe ring), ro me lic, 

Cve u leb riv, mim di na re obs Sem de gi 4 Tvis gan mav -

lo ba Si. 

IV me Til p red ni zo lo nis pul s Te ra pia — Tu 

bavSvs aqvs da a va de bis uf ro ma Ra li aq ti vo ba, ker -
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Zod pro te i nu ria ≥1 g`dRe`1.73 m² da uf ro aq ti u -

ri MEST-C su ra Ti, anu ori an me ti Sem de gi dan: M1, 
E1, S1 po do ci te bis hi per t ri fi iT, C1 an C2, ma Sin 

ora lur pred ni zo lo nam de ema te ba IV me Til p red -

ni zo lo nis 3 pul si: 15 mg`kg`dRe, maq si mum 500 

mg`dRe, sam do zad, ze di zed an yo vel me o re dRes 

da amis Sem deg iwye ba ze moT aR we ri li ora lu ri 

pred ni zo lo nis sqe ma. 

glu ko kor ti ko i de bis xan g r Z li vo ba bav S veb Si 

— 6 Tve ze me ti glu ko kor ti ko i du li Te ra pia bav -

S veb Si ar aris sa sur ve li, ra Ta Sem cir des gver -

di Ti efeq te bi, gan sa kuT re biT zrda sa da fsi qo -

so ci a lur gan vi Ta re ba ze gav le na. 

 

4. mZi me da swra fad prog re si re ba di for me bis 

mar T va 

cik lo fos fa mi di + glu ko kor ti ko i de bi — mxo -

lod swra fad prog re si re ba di (RPGN)`cres cen tic 

for mis T vis. ker Zod, Tu bavSvs aqvs >30% glo me -

ru lu ri „na xe var m T va re e bi“ da eGFR-is swra fi daq -

ve i Te ba, re ko men de bu lia ora lur cik lo fos fa -

mids + glu ko kor ti ko i de bi. ase Ti pa ci en te bi Se -

iZ le ba imar Ton ANCA-vas ku li tis msgav si sqe miT, 

an al ter na ti u lad 1-3 pul su ri do za IV me Til p -

red ni zo lo niT, ris Sem de gac MMF + da bal do zi a -

ni glu ko kor ti ko i de bi. 

mi ko fe no lat mo fe ti li (MMF) da ba li do zis 

glu ko kor ti ko i deb Tan kom bi na ci a Si war mo ad gens 

al ter na ti ul imu no sup re si ul Te ra pi as IgA nef -

ro pa Ti is dros, gan sa kuT re biT im pa ci en teb Si, 

rom le bic ver ita nen an ar surT ma Ra li do zis 

glu ko kor ti ko i de bi. igi am ci rebs pro te i nu ri as 

da ane lebs Tir k m lis fun q ci is daq ve i Te bas, gan -

sa kuT re biT im pa ci en teb Si, ro mel Tac aqvT aq ti -

u ri da a va de ba (pro te i nu ria da he ma tu ri a). MMF 

mo no Te ra pia ar aris re ko men de bu li.  

 

5. qro ni ku li da zi a ne bis mar T va — qro ni ku li 

his to lo gi u ri cvli le be bis (tu bu lu ri at ro fia 

da in ter s ti ci u li fib ro zi — T1­T2) Sem Tx ve va Si 

imu no sup re si u li mkur na lo bis efeq tu ro ba SezRu -

du lia. 

mar T vis prin ci pe bi: 1. kon ser va ti u li Te ra pi-

is op ti mi za cia; 2. ar te ri u li wne vis mkac ri kon t -

ro li; 3. pro te i nu ri is Sem ci re ba; 4. qro ni ku li 

Tir k m lis da a va de bis prog re si is Se ne le ba 

 

6. mkur na lo bis al go riT mi 

IgA nef ro pa Ti is mar T va un da gan xor ci el des 

eta pob ri vad: 

1. yve la pa ci en t Si da iwyos kon ser va ti u li Te -

ra pia. 

2. 3-6 Tve Si Se fas des mkur na lo bis efeq ti. 

a. Tu UPCR <0. 2 → gag r Zel des ar se bu li mkur -

na lo ba. 

b. Tu UPCR ≥0. 5 → ga ni xi los mkur na lo bis gaZ -

li e re ba. 

3. Se fas des his to lo gi u ri cvli le be bi 

(MEST-C): 

a. aq ti u ri da zi a ne ba (M`E`C) → glu ko kor ti -

ko i de bi. 

b. na xe var m T va re e bis ar se bo ba → ag re si u li 

imu no sup re sia. 

c. qro ni ku li da zi a ne ba (T) → kon ser va ti u li 

mar T va. 

4. mkur na lo ba ko req tir de ba pa ci en tis pa su x-

is mi xed viT. 

 

7. mo ni to rin gi da grZel va di a ni dak vir ve ba 

IgA nef ro pa Tia sa Wi ro ebs xan g r Z liv dak vir ve -

bas, rad gan Se saZ le be lia ro gorc re ci di vi (pro -

te i nu ri is an he ma tu ri is dab ru ne ba; Tir k m lis 

fun q ci is ga u a re se ba), ase ve, prog re si re ba 

re mi sia: UPCR <0.2 mg`mg; sta bi lu ri eGFR 

  
moni to rin gi  
1. ar te ri u li wne va — aq ti u ri fa za (ste ro i de -

bis dros): yo vel dRi u rad (sax l Si); sta bi lu ri fa -

za: kvi ra Si 1-2-jer. 

2. Sar dis ana li zi — aq ti u ri fa za: Tve Si er -

Txel; sta bi lu ri fa za: 3-6 Tve Si er Txel.  

3. Sra tis kre a ti ni ni (eGFR) — aq ti u ri fa za: Tve -

Si er Txel; sta bi lu ri fa za: 3-6 Tve Si er Txel. 

4. sis x lis glu ko za — aq ti u ri fa za: Tve Si er -

Txel; sta bi lu ri fa za: sa Wi ro e bi sa mebr. 

5. si maR le da wo na — aq ti u ri fa za: yo vel vi -

zit ze; sta bi lu ri fa za: 6 Tve Si er Txel. 

  
Ta na med ro ve era: miz nob ri vi  
Te ra pia (2020-iani wle bi)  
dRes Cven IgA nef ro pa Ti is is to ri is axal etap ze 

varT. 2021-2024 wleb Si dam t kic da pir ve li wam le bi, 

rom le bic spe ci fi ku rad am da a va de bis T vis Se iq m na 

1. miz nob ri vi ste ro i du li Te ra pia (TRF­Budesonide) 

— TRF­bu de so ni de war mo ad gens bu de so ni dis ora lu-

rad mi sa Reb for mas ro me lic Seq m ni lia ise, rom pre -

pa ra ti ga mo Ta vi suf l des ile o ce ka lur re gi on Si, 

sa dac gan la ge bu lia fe i e ris fo la qe bis ume te si na -

wi li. am uban Si ar se bu li lor wo va nis B-lim fo ci -

te bi miC ne u lia Gd­IgA1-is erT-erT wya rod, ro me l-

ic mniS v ne lo van rols as ru lebs IgA nef ro pa Ti is pa -

To ge nez Si. TRF­bu de so ni de-s axa si a Tebs da ax lo e biT 

90%-iani he pa tu ri kli ren si, ris Se de ga dac mi si sis -

te mu ri cir ku la cia mniS v ne lov nad SezRu du lia. 

TRF­bu de so ni de Se iZ le ba ga mo ye ne bul iq nes ro -

gorc al ter na ti u li an ste ro id-dam zog ve li va -

ri an ti im pa ci en teb Si, ro mel Tac aqvT aq ti u ri 

da a va de ba da mdgra di pro te i nu ria ≥0.5-1 

g`dRe`1.73 m², mi u xe da vad op ti mi ze bu li kon ser -

va ti u li Te ra pi i sa, gan sa kuT re biT im Sem Tx ve va -

Si, Tu sis te mu ri glu ko kor ti ko i de bi uku naC ve -

ne bia an pa ci en ti uars am bobs maT mi Re ba ze. mi si 

ga mo ye ne ba uf ro me tad mi zan Se wo ni lia im Sem Tx -

29
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ve veb Si, ro de sac da a va de ba xa si aT de ba mim di na re 

an Te bi Ti aq ti vo biT (per sis ten tu li pro te i n-

u ria da`an he ma tu ri a) da ar aris do mi nan tu rad 

qro ni ku li fib ro zu li da zi a ne ba. TRF­bu de so ni de 

iniS ne ba: 16 mg`dRe pe ro ra lu rad — 9 Tvis gan mav -

lo ba Si, Sem deg do za mcir de ba 8 mg`dRem de — 2 

kvi ris gan mav lo ba Si. 

bo lo wleb Si ga moq vey ne bu li mci re pe di at ri -

u li kvle ve bi mi u Ti Tebs, rom TRF­bu de so ni de Se iZ -

le ba efeq tu ri iyos bav S veb Si, gan sa kuT re biT re -

ci di vi re ba di mak ros ko pu li he ma tu ri i sa da Tan -

m x le bi pro te i nu ri is Sem Tx ve va Si, sa dac aRi niS -

ne ba he ma tu ri is re mi sia da pro te i nu ri is Sem ci -

re ba, Tir k m lis fun q ci is sta bi li za ci as Tan er-

Tad. Tum ca aR niS nu li mo na ce me bi efuZ ne ba mci -

re, ara ran do mi ze bul kvle vebs da sa Wi ro ebs da -

ma te biT da das tu re bas. 

2. APRIL da BAFF ci to ki ne bis in hi bi to re bi — es 

aris „bi o lo gi u ri Te ra pia“, ro me lic pa To ge ne -

zis yve la ze ad re ul etap ze (Hit 1) moq me debs. 

• APRIL (A Proliferation­Inducing Ligand) da BAFF: es 

aris ci to ki ne bi, rom le bic aiZu le ben B-lim fo -

ci tebs, ga da iq c nen plaz mur uj re de bad da awar -

mo on IgA. 

• blo ki re ba: axa li pre pa ra te bi (mag. Si bep ren li ­
mab) bo Wa ven am ci to ki nebs, ris ga moc de feq tu ri 

IgA1-is war moq m na sag r Z nob lad ik lebs. 

• kli ni kur kvle veb Si naC ve ne bia, rom am pre pa -

ra tebs Se uZ li aT pro te i nu ri is da he ma tu ri is 

Sem ci re ba. Tum ca, praq ti ku li Tval saz ri siT mniS -

v ne lo va nia, rom ma Ti gav le na Tir k m lis fun q ci is 

grZel va di an Se nar Cu ne ba ze jer bo lom de da das -

tu re bu li ar aris. Se sa ba mi sad, am etap ze ar ga mo -

i ye ne ba ro gorc pir ve li xa zis Te ra pia da uf ro 

me tad ga ni xi le ba im pa ci en teb Si, rom le bic ver 

iRe ben an ver ita nen stan dar tul imu no sup re si -

ul mkur na lo bas. ase ve aR sa niS na via, rom APRIL in -

hi bi to re bi, ro gorc we si, ar ga mo i ye ne ba sxva imu -

no sup re si ul agen teb Tan kom bi na ci a Si. 

• 3. kom p le men tis sis te mis in hi bi re ba — moq me -

de ba: axa li wam le bi blo ka ven am „cecx lis gax s-

nis“ brZa ne bas Tir k m lis Sig niT, ri Tac aCe re ben 

mwva ve an Te bas da ica ven glo me ru lebs da Rup vis-

gan. kom p le men tis sis te mis in hi bi to ris — ip ta co ­
pan-is ga mo ye ne bi sas aRi niS ne ba pro te i nu ri is Sem -

ci re ba, Tum ca, ana lo gi u rad APRIL 

in hi bi to re bi sa, mi si efeq ti eGFR-is daq ve i Te-

bis Se ne le ba ze jer sa bo lo od da das tu re bu li ar 

aris. praq ti ka Si es pre pa ra te bi ga ni xi le ba ro-

gorc re zer vu li an al ter na ti u li va ri an ti im 

pa ci en teb Si, rom leb Sic grZel de ba aq ti u ri da a -

va de ba mi u xe da vad stan dar tu li Te ra pi i sa. 

4. SGLT2 in hi bi to re bi — SGLT2 (So di um­Glucose 
Linked Tran s por ter 2) in hi bi to re bi — es aris nef -

rop ro teq ci is „axa li oq ros stan dar ti“. isi ni 

am ci re ben hi per fil t ra ci as SGLT2 in hi bi to re bi, 

ro go ri caa Dapagliflozin da Empagliflozin, Tav da pir -

ve lad ga mo i ye ne bo da Saq ri a ni di a be tis sam kur -

na lod, Tum ca bo lo wleb Si dam t kic da ma Ti mniS -

v ne lo va ni nef rop ro teq to ru li efeq ti qro ni -

ku li Tir k m lis da a va de be bis dros, maT So ris IgA 

nef ro pa Ti is Sem Tx ve va Si. kli ni ku ri kvle ve bis 

mi xed viT, aR niS nu li pre pa ra te bi am ci re ben pro -

te i nu ri as, ane le ben eGFR-is daq ve i Te bas da am ci -

re ben Tir k m lis uk ma ri so bis gan vi Ta re bis risks. 

kli ni kur praq ti ka Si SGLT2 in hi bi to re bi ga mo i -

ye ne ba ACE-in hi bi to reb Tan er Tad im pa ci en teb Si, 

ro mel Tac aqvT pro te i nu ria (≥0.5 g`dRe) da qro -

ni ku li Tir k m lis da a va de ba, mi u xe da vad imi sa, 

aqvT Tu ara di a be ti. Se sa ba mi sad, isi ni ga ni xi le -

ba ro gorc stan dar tu li sa ba zi so Te ra pi is na -

wi li da ara ro gorc re zer vu li an al ter na ti u -

li mkur na lo ba. 

5. iS vi a Tad ga mo ye ne bu li imu no sup re si u li sqe -

me bi — cik lo fos fa mi di da aza Ti op ri ni dRes ga -

mo i ye ne ba mxo lod Ser Ce ul mZi me Sem Tx ve veb Si. 

cik lo fos fa mi di Zi ri Ta dad iniS ne ba swra fad 

prog re si re ba di glo me ru lo nef ri tis (RPGN) dros, 

xSi rad glu ko kor ti ko i deb Tan kom bi na ci a Si, ra -

Ta swra fad Se am ci ros an Te bi Ti aq ti vo ba da Se a -

Ce ros Tir k m lis fun q ci is swra fi daq ve i Te ba. aza -

Ti op ri ni uf ro xSi rad ga mo i ye ne ba Se ma nar Cu ne -

be li Te ra pi is sa xiT, gan sa kuT re biT cik lo fos -

fa mi dis Sem deg, Tum ca mi si efeq tu ro ba IgA nef -

ro pa Ti is dros SezRu du lia da igi ar war mo ad-

gens pir vel ar Ce vans. 

6. per so na li ze bu li me di ci na (Oxford MEST­C) — 

es mid go ma niS navs, rom yve la pa ci ents aRar vmkur -

na lobT er T na i rad. 

• bi of si is ro li: Tu bi of sia aC ve nebs E1 (an Te-

ba ka pi la reb Si) an C1`2 (na xe var m T va re e bi), pa ci ents 

sWir de ba ag re si u li imu no sup re sia. 

• zed me ti mkur na lo bis pre ven cia: Tu bi of si -

a ze mxo lod skle ro zia (S1, T1`2) da an Te ba ar aris, 

Zli e ri ste ro i de bis mi ce ma azrs kar gavs da mxo -

lod zi ans mo u tans bavSvs. aseT dros vi ye nebT 

mxo lod dam x ma re Te ra pi as (ACE in hi bi to rebs).

ga mo ye ne bu li li te ra tu ra:  
1. KDIGO. KDIGO 2021 Cli ni cal Practice Guideline for the Management of Glomerular Diseases. Kidney Int. 2021; 

100(4S):S1­S276. 
2. UpToDate. IgA nep h ro pathy: Tre at ment and prog no sis. Wal t ham (MA): UpToDate; 2025. Available from: IgA nep ­

h ro pathy tre at ment and prog no sis. 
3. Annicchiarico Petruzzelli L, et al. The use of bu de so ni de in IgA pe di at ric pa ti ents with re cur rent mac ros co pic he ­

ma tu ria. Clin Kidney J. 2025; 18(5):sfaf109. Available from: Full ar tic le (Cli ni cal Kidney Jo ur nal). 
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4. Ric hard J. Wyatt, Bruce A. Ju li an. IgA nep h ro pathy. N Engl J Med. 2013; 368(25):2402­2414. 
5. Hernán Tri mar c hi, Barratt J, Cat t ran DC, Co ok HT, Cop po R, Haas M, et al. The Oxford clas si fi ca ti on of IgA nep h ro ­

pathy: ra ti o na le, cli ni co pat ho lo gi cal cor re la ti ons, and clas si fi ca ti on. Kidney Int. 2009; 76(5):534­545. 
6. Jo nat han Barratt, John Feehally. IgA nep h ro pathy. Lancet. 2019; 393(10182):1837­1849.

reziume 
 

IGA nef ro pa Tia 

ana ben de li a ni, qe Te van qva Ta Ze, gu ram Ci taia,  

me dea ca na va, Ta mar abu la Ze, ni no kvir k ve lia,  

da viT kvir k ve lia, ni no gel di aS vi li 

(i. ci ciS vi lis sa xe lo bis bav S v Ta kli ni ka) 
 

IgA nef ro pa Tia war mo ad gens yve la ze gav r ce le bul pir ve lad glo me ru lo nef rits, ro me lic xa si -

aT de ba IgA-Sem c ve li imu nu ri kom p leq se bis me zan gi um Si da leq viT da mra val fe ro va ni kli ni ku ri mim -

di na re o biT — izo li re bu li he ma tu ri i dan swra fad prog re si re bad Tir k m lis da zi a ne bam de. da a va de -

bis pa To ge ne zi aix s ne ba „oTxi dar ty mis“ hi po Te ziT, xo lo di ag nos ti ka efuZ ne ba kli ni kur-la bo ra -

to ri ul mo na ce meb sa da Tir k m lis bi of si as, prog no zis Se fa se bas Oxford (MEST-C) kla si fi ka ci is mi -

xed viT. mar T va mo i cavs kon ser va ti ul Te ra pi as yve la pa ci en t Si da imu no sup re si ul mkur na lo bas ma -

Ra li ris kis Sem Tx ve veb Si. 

sta ti a Si war mod ge ni lia 6 wlis go go nas kli ni ku ri Sem Tx ve va, sa dac da a va de ba ma ni fes tir da mak -

ro he ma tu ri i Ta da nef ro zu li sin d ro miT. glu ko kor ti ko i dul Te ra pi a ze miR we ul iq na na wi lob ri -

vi re mi sia, Tum ca aRi niS na ste ro i deb ze ara sak ma ri si pa su xi da gver di Ti efeq te bi. Ca ta re bul ma Tir -

k m lis bi of si am da a das tu ra IgA-do mi nan tu ri imu no kom p leq su ri glo me ru lo nef ri ti aq ti u ri eq s t -

ra ka pi la ru li kom po nen tiT (M1 E1 S0 T0 C2), rac mi u Ti Tebs da a va de bis ag re si ul mim di na re o ba ze da 

ma Ra li ris kis pro fil ze. pa ci ents da e niS na in ten si u ri imu no sup re si u li Te ra pia. 

war mod ge ni li Sem Tx ve va xazs us vams IgA nef ro pa Ti is iS vi a Ti, ag re si u li for me bis dro u li di ag -

nos ti ki sa da miz nob ri vi mkur na lo bis mniS v ne lo bas pe di at ri ul praq ti ka Si, sa dac mtki ce bu le be bi 

kvlav SezRu du lia. 

pe di at ria, bav S v Ta nef ro lo gia 
 
 

 
SUMMARY 

 
 

IGA NEPHROPATHY  
 

ANA BENDELIANI, KETEVAN KVATADZE, GURAM CHITAIA,  
MEDEA TSANAVA, TAMAR ABULADZE, NINO KVIRKVELIA,  

DAVID KVIRKVELIA, NINO GELDIASHVILI  
(I. Tsitsishvili Children's Clinic) 

 
IgA nep h ro pathy is the most com mon pri mary glo me ru lo nep h ri tis, cha rac te ri zed by me san gi al de po si ti on of 

IgA­con ta i ning im mu ne com p le xes and a highly va ri ab le cli ni cal co ur se, ran ging from iso la ted he ma tu ria to ra pidly 
prog res si ve kid ney di se a se. The pat ho ge ne sis is ex p la i ned by the “fo ur­hit” hypot he sis, whi le di ag no sis re li es on cli ­
ni cal and la bo ra tory fin dings and is con fir med by kid ney bi opsy, with risk stra ti fi ca ti on ba sed on the Oxford (MEST­
C) clas si fi ca ti on. Management in c lu des sup por ti ve the rapy for all pa ti ents and im mu no sup p res si ve tre at ment in 
high­risk ca ses. 

We pre sent the ca se of a 6­ye ar­old girl who ini ti ally ma ni fes ted with mac ros co pic he ma tu ria and nep h ro tic syndro ­
me. Partial re mis si on was ac hi e ved with syste mic glu co cor ti co id the rapy; ho we ver, an in suf fi ci ent the ra pe u tic res pon ­
se and sig ni fi cant ste ro id­re la ted ad ver se ef fects we re ob ser ved. Kidney bi opsy con fir med IgA­do mi nant im mu ne com ­
p lex glo me ru lo nep h ri tis with ac ti ve ex t ra ca pil lary pro li fe ra ti on (M1 E1 S0 T0 C2), in di ca ting an ag g res si ve di se a se co ur ­
se and a high­risk pro fi le. The pa ti ent was sub se qu ently tre a ted with in ten si ve im mu no sup p res si ve the rapy. 

This ca se hig h lights the im por tan ce of early di ag no sis and ap p rop ri a te the ra pe u tic stra ti fi ca ti on in ra re, ag g res si ve 
forms of IgA nep h ro pathy in the pe di at ric po pu la ti on, whe re evi den ce­ba sed da ta re ma in li mi ted. 

Pediatrics, Pediatric Nephrology
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Sem Tx ve vis aR we ra 
 

15 wlis go go na Se mo vi da Cve ni kli ni kis ga da u -

de bel gan yo fi le ba Si Sem de gi Ci vi le biT: muc lis 
Zli e ri tki vi li, mra val je ra di Re bi ne ba da mak -

ro he ma tu ria. am bu la to ri u lad Ca ta re bu li kvle -

ve bi dan aR sa niS na via kre a ti ni nis do ne sis x l Si 180 
mkmol`l. 

obi eq tu rad: sxe u lis tem pe ra tu ra — 36,5oC; wo -

na — 60 kg; si maR le — 165 sm; sun T q vis six Si re — 

22`wT; pul si — 112 `wT; SpO2 — 98%; 

ga mo xa tu li iyo muc lis Zli e ri tki vi li, mra -

val je ra di Re bi ne ba, mak ro he ma tu ria. xi lu li Se -

Su pe ba, ma Ra li ar te ri u li wne va ar fiq sir de bo -

da. di u re zi mkveT rad Sem ci re bu li. 
kli ni ka Si Ca ta re bu li kvle viT kre a ti ni nis 

swra fi ma te ba (189mmol`l; 2,39mg`dl; 3,61 mg`dl; 
3,52mg`dl; 3,9 mg`dl) mak ro he ma tu ria da pro te i -

nu ria swra fad p rog re si re bad glo me ru lo nef -

rit ze mi u Ti Teb da, ris ga moc Ca tar da Tir k m lis 
bi of sia da dawye bul iq na swra fad p rog re si re ba -

di glo me ru lo nef ri tis mkur na lo ba pro to ko -

lis mi xed viT  ( pul s Te ra pia me Til p red ni zo lo -

niT in t ra ve nu rad). pa ra le lu rad grZel de bo da 
kvle ve bi da a va de bis Se saZ lo eti o lo gi is da sad -

ge nad.ga mo i ricxa: pos t s t rep to ko ku li glo me -

ru lo nef ri ti, lep tos pi ro ziT, han ta vi ru siT 
gan pi ro be bu li nef ro pa Tia. 

Tir k m lis bi of si iT da das tur da na xe var m T va -

ri seb ri Ca nar Te bis ar se bo ba 9­dan 4 glo me ru la -

Si, maT So ris er T Si na xe var m T va res Tan er Tad fib -

ri no i du li nek ro zis ke rac. mi la ke bis mwva ve da -

zi a ne ba izo met ru li va ku o li za ci iT na xe var m T -

va ri se bu ri glo me ru lo nef ri ti C3c dominanturi 
eq s p re si iT, me tad Se e sa ba me bo da in feq ci as Tan aso -

ci re bul glo me ru lo nef rits 

 

mim di na re o ba: 

pul s Te ra pi is fon ze swra fad mox da Tir k m lis 
fun q ci is aR d ge na. muc lis tki vi li mo ex s na, Re bi -

ne ba ar hqo nia, Sar dis fe ri — Ca lis fe ri, kre a ti -

ni nis do ne sis x l Si 0,82mg`dl; ga e we ra bi na ze ga -

um jo be se bu li mdgo ma re o biT da mkur na lo ba gag -

r Zel da pe ro ra lu ri pred ni zo lo niT (60mg) yo -

vel dRe. ga we ris Sem deg kre a ti ni nis do ne ki dev 
uf ro Sem cir da (0,6mg`dl). 

rCe ba he ma tu ria, mak ro he ma tu ri is epi zo di ar 
hqo nia. 

6 kvi ris Sem deg hor mo no Te ra pia yo vel dRi u -

ri dan ga da vi da al ter na ci ul sqe ma ze da mkur na -

lo ba Si Ca er To en doq sa ni (125mg) yo vel dRi u rad. 
am bu la to ri u lad Ca ta re bu li kvle ve biT ga -

mo i ricxa an ti­GMB da ANCA aso ci re bu li vas ku -

li te bi, lu pus nef ri ti. 
pa ci en t Tan grZel de ba mkur na lo ba da am bu la -

to ri u li mo ni to rin gi. 
 
 
Se sa va li 
 

swra fad prog re si re ba di glo me ru lo nef ri ti 
(RPGN), nef ri tu li sin d ro mis erT­er Ti ti pi, war -

mo ad gens pa To lo gi ur di ag nozs, ro mel sac Tan 
ax lavs glo me ru lu li “na xe var m T va re e bis” far -

To mas S ta bi a ni for mi re ba (bi of si ur ma sa la Si gor -

g le bis > 50% Se i cavs na xe var m T va re ebs); mkur na -

lo bis ga re Se, RPGN kvi re bis an Tve e bis gan mav lo -

ba Si prog re si rebs Tir k m lis uk ma ri so bis ter mi -

na lur sta di am de. 
 
 
pa To ge ne zi 
 

mi u xe da vad imi sa, rom pa To ge ne zi bo lom de Ses -

wav li li ar aris, ar se bu li mo na ce me bi mi u Ti Tebs, 
rom GN­is Sem Tx ve ve bis ume te so ba gan pi ro be bu -

lia auto i mu nu ri pa su xiT. 
Zi ri Ta di me qa niz me bi: 

1. sti mu la cia: sxva das x va eti o lo gi u ri agen -

ti, maT So ris in feq ci u ri agen te bi, iw ve ven imu -

nur re aq ci as. 

2. mo di fi ka cia: am pro ces ze gav le nas ax dens 

ge ne ti ku ri faq to re bi. 

3. an Te bi Ti kas ka di: imu no lo gi u ri pa su xi aaq -

ti u rebs bi o lo gi ur pro ce sebs, ro go ri caa: 

• kom p le men tis sis te mis aq ti va cia; 

• le i ko ci te bis rek ru ti re ba (mo zid va); 

• zrdis faq to re bi sa da ci to ki ne bis ga mo Ta -

vi suf le ba. 
es pro ce se bi sa bo lo od iw vevs glo me ru lul 

an Te ba sa da da zi a ne bas. 
na xe var m T va re e bis for mi re ba war mo ad gens glo -

me ru lu ri ka pi la re bis ked lis mZi me da zi a ne ba ze 
gan vi Ta re bul aras pe ci fi kur mor fo lo gi ur pa -

suxs. ka pi la ru li ked lis mTli a no bis dar R ve va 
iw vevs mi si gam ta ro bis mkveTr zrdas da nap ra le -

bis war moq m nas, ris Se de ga dac plaz mis kom po nen -

swra fad prog re si re ba di glo me ru lo nef ri ti (RPGN) 
 

ni no gel di aS vi li, Ta mar abu la Ze, ma ri am wur wu mia, 

me dea ca na va, gu ram Ci taia, ana ben de li a ni, 

ni no kvir k ve lia, qe Te van qva Ta Ze, da viT kvir k ve lia 

(i.ci ciS vi lis sa xe lo bis bav S v Ta kli ni ka) 
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te bi, maT So ris fib ri no ge ni, ga da dis bo u me nis 
siv r ce Si. aq fib ri no ge nis tran s for ma cia fib ri -

nad war mo ad gens mniS v ne lo va ni pa To ge ne ti ku ri 
rgo lis da sawyiss, ro me lic ga na pi ro bebs an Te bi -

Ti uj re de bis — mak ro fa ge bi sa da CD4+ T­lim fo -

ci te bis (gan sa kuT re biT Th1 da Th17 sub po pu la -

ci e bi) — aq ti ur rek ru ti re bas. 
aR niS nu li uj re de bi ga mo yo fen pro an Te biT 

me di a to rebs, maT So ris in ter le i kin­1­s (IL­1) da 
sim siv nis nek ro zis faq tor­al fas (TNF­α), ag reT -

ve pro ko a gu la ci ur da fib ri no li zis in hi bi to -

rul faq to rebs, rac aZ li e rebs lo ka lur an Te -

biT da proT rom bul ga re mos. Se de gad, na xe var m -

T va re e bis for mi re ba Se iZ le ba gan vi Tar des ne -

bis mi e ri an Te bi Ti glo me ru lu ri da a va de bis dros, 
ro me lic aso ci re bu lia ka pi la ru li ked lis mniS -

v ne lo va ni da zi a ne biT. 
pa To lo gi u ri pro ce sis prog re si re bi sas, aq -

ti u ri an Te bis ad re ul fa zas Tan sdevs fib ro ce -

lu la ru li, xo lo Sem d gom — fib ro zu li na xe var -

m T va re e bis Ca mo ya li be ba. es tran s for ma cia xa si -

aT de ba ko la ge nis in ten si u ri de po zi ci iT, rac 
gan pi ro be bu lia fib rob las te bis pro li fe ra ci -

i Ta da aq ti va ci iT. aR niS nul pro ces Si mniS v ne -

lo va ni ro li eni We ba zrdis faq to rebs, gan sa kuT -

re biT fib rob las te bis zrdis faq tors (FGF) da 
tran s for mi re bad zrdis faq tor­be tas (TGF­β), 
rom le bic xels uwyo ben eq s t ra ce lu la ru li mat -

riq sis dag ro ve bas da fib ro zis prog re si re bas. 
kli ni ku ri Tval saz ri siT, es gar da ma va li eta -

pi gan sa kuT re bul mniS v ne lo bas ata rebs, rad gan 
fib ro zu li na xe var m T va re e bis ar se bo ba mi u Ti -

Tebs da a va de bis im sta di a ze, ro de sac imu no sup -

re si u li Te ra pi is efeq tu ro ba mniS v ne lov nad Sem -

ci re bu lia da da zi a ne ba, ume tes Sem Tx ve va Si, Se -

uq ce vad xa si aTs ata rebs. 
 
 

kla si fi ka cia 
 

pe di at ri u li swra fad prog re si re ba di glo -

me ru lo nef ri ti (RPGN) war mo ad gens he te ro ge nul 
kli ni kur­sin d ro mul er Te uls, rom lis eti o lo -

gia mo i cavs ro gorc pir ve la di, ise me o ra di glo -

me ru lu ri da zi a ne bis for mebs. 
• pir ve la di GN — an ti­GMB da a va de ba, pir ve -

la di pa u ci­imu nu ri GN, pir ve la di imu nu ri kom p -

leq su ri na xe var m T va re e bi a ni GN; 

• me o ra di GN — pos tin feq ci u ri GN, imu nu ri 
kom p leq su ri sis te mu ri da a va de be bi, ANCA­aso ci -

re bu li vas ku li te bi, Anti­GMB da a va de ba, sxva sis -

te mu ri mi ze ze bi; 

 

RPGN­is kla si fi ka cia em ya re ba Tir k m lis bi -

of si is imu nof lu o res cen tul su raT sa da se ro -

lo gi ur mar ke rebs, rac gan sazR v ravs da a va de bis 
tips, pa To ge nez sa da Te ra pi ul mid go mebs. epi de -

mi o lo gi u ri mo na ce me bi mi u Ti Tebs, rom na xe var m -

T va re e bi a ni glo me ru lo nef ri tis for me bis ga na -

wi le ba mniS v ne lov nad da mo ki de bu lia asak ze: erT 
did ko hor ta Si pa u ci­imu nu ri for ma do mi ni reb -

da (~60%), ma Sin ro de sac imu nu ri kom p leq su ri 
(~24%) da an ti­GBM (~15%) for me bi Se da re biT iS -

vi a Ti iyo. Tum ca, bav S v Ta da mo zar d Ta (1­20 we li) 
po pu la ci a Si imu nu ri kom p leq se biT me di i re bu li 
for me bi uf ro xSi ria da TiT q mis utol de ba pa u -

ci­imu nur va ri ants. 
 

an tig lo me ru lu li ba za lu ri  
mem b ra nis an tis xe u le bis da a va de ba 
an ti­GBM da a va de ba war mo ad gens auto i mu nur 

pro cess, rom lis dro sac an tis xe u le bi mi mar Tu -

lia glo me ru lu ri ba za lu ri mem b ra nis ko la ge -

nis wi na aR m deg. sa va ra u dod, res pi ra to ru li tri -

ge re bi, ro go ri caa si ga re tis kvam li an vi ru su li 
in feq ci e bi, iw ve ven al ve o lu ri ka pi la re bis da -

zi a ne bas da an ti ko la ge nu ri an tis xe u le bis war -

moq m nas. es an tis xe u le bi jva re din re aq ci a Si Se -

di an GBM­Tan, aaq ti u re ben kom p le ments da iw ve -

ven an Te biT da zi a ne bas ro gorc Tir k mel Si, ise 
fil t veb Si. 

kli ni ku rad, gud pas Ce ris sin d ro mi aR niS navs 
glo me ru lo nef ri ti sa da al ve o lu ri he mo ra gi is 
kom bi na ci as, xo lo izo li re bu li Tir k m lis da zi -

a ne ba an ti­GBM glo me ru lo nef ri tad ga ni xi le ba. 
Tir k m lis bi of ta tis imu nof lu o res cen tu li Se -

Reb viT vlin de ba xa zo va ni IgG de po zi te bi. 
 
imu nu ri kom p leq su ri RPGN 

imu nu ri kom p leq su ri RPGN xSi rad vi Tar de ba 
in feq ci u ri an sis te mu ri rev ma to lo gi u ri da a -

va de be bis fon ze da Se saZ loa Tan ax l des sxva pir -

ve la di glo me ru lo pa Ti ebs. imu nof lu o res cen -

tu li Se Reb vi sas vlin de ba mar c v lo va ni, aras pe -

ci fi ku ri imu nur de po zi te bi. mi u xe da vad imi sa, 
rom pa To ge ne zi mra val fe ro va nia da xSi rad bo -

lom de gan sazR v ru li ar aris, es for ma Se ad gens 
RPGN­is Sem Tx ve ve bis 40%­50%s. pa To ge ne zi, ro -

gorc we si, uc no bia. 
 

pa u ci-imu nu ri RPGN 
pa u ci­imu nu ri RPGN xa si aT de ba imu nu ri kom p -

leq se bis an kom p le men tis de po zi ci is arar se bo -

biT bi of si a ze. kli ni ku rad igi mWid rod aso cir -

de ba ANCA­Tan, ume te sad pro te i na za­3 (PR3­ANCA) 
an mi e lo pe roq si da za (MPO­ANCA) spe ci fi ku ro -

biT, da war mo ad gens sis te mu ri nek ro zu li vas ku -

li te bis re na lur ma ni fes ta ci as. 
 

or ma gi an tis xe ul-po zi ti u ri  

da a va de ba 
or ma gi an tis xe ul­po zi ti u ri da a va de ba iS vi a -

Tia ,pa ci ents aRe niS ne ba ro gorc ANCA­da de bi Ti 
RPGN­is, ise an ti­GBM da a va de bis se ro lo gi u ri 
da kli ni ku ri ma xa si a Teb le bi. 
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idi o pa Ti u ri RPGN 

idi o pa Ti u ri RPGN Se da re biT iS vi a Tia da mo i -

cavs Sem Tx ve vebs, ro de sac da a va de ba ver jde ba 
gan sazR v rul eti o lo gi ur ka te go ri eb Si. igi Se -

iZ le ba war mod ge ni li iyos ro gorc imu nu ri kom p -

leq su ri, ise pa u ci­imu nu ri ma xa si a Teb le biT ANCA­
is ga re Se; gan sa kuT re biT iS vi a Tia imu nu ri kom p -

leq su ri idi o pa Ti u ri for ma, xo lo ANCA­ne ga ti -

u ri pa u ci­imu nu ri va ri an ti sa er To Sem Tx ve ve bis 
mci re na wils (<5%) Se ad gens. 

sa er To jam Si, RPGN­is swo ri kla si fi ka cia kri -

ti ku lad mniS v ne lo va nia, rad gan igi gan sazR v ravs 
ro gorc prog nozs, ise mkur na lo bis ar Ce vans. 

 
 

kli ni ku ri su ra Ti 
 

swra fad prog re si re ba di glo me ru lo nef ri ti 
(RPGN) bav S veb Si, ro gorc we si, vlin de ba kla si ku -

ri nef ri tu li sin d ro mis niS ne biT, rom le bic mo -

i cavs he ma tu ri as, pro te i nu ri as, Sar dis ga mo yo -

fis Sem ci re bas (o li gu ri as), Se Su pe ba sa da ar te ri ul 
hi per ten zi as. mi u xe da vad ami sa, kli ni ku ri de bi -

u ti xSi rad aras pe ci fi ku ri da fa ru lia: sawyis 
etap ze pa ci en teb Si Se iZ le ba do mi ni reb des zo ga -

di sim p to me bi, ro go ri caa si sus te, daR li lo ba, 
sub feb ri li te ti an cxe le ba, gu lis re va, Re bi ne -

ba, ano req sia, ar T ral gia da muc lis tki vi li, rac 
xSi rad ar Tu lebs ad re ul di ag nos ti kas. 

zo gi erT Sem Tx ve va Si (ma ga li Tad PIGN) he ma tu -

ria mwva ved iwye ba. pa ci en te bis da ax lo e biT 50%­
Si aRe niS ne baT Trikmls mwva ve uk ma ri so bam de 4 
kvi riT ad re mrvi­is msgav si sim p to me bis anam ne zi, 
Se Su pe ba da oli go­anu ria. cal ke ul Sem Tx ve veb Si 
kli ni ku ri su ra Ti Se iZ le ba ga da i zar dos nef ro -

zul sin d rom Sic, ase ve, ar te ri u li hi per ten zia 
yo vel T vis ar aris ga mo xa tu li. 

an ti­GBM an tis xe u le bis da a va de bis mqo ne pa -

ci en tebs Se saZ loa hqon deT fil t vis mi e ri he mo -

ra gia, ro me lic vlin de ba he mop ti ziT an fil t -

vis vi zu a li za ci i sas di fu zu ri al ve o lu ri in -

fil t ra te bis niS ne biT ( filtv­Tir k m lis sin d -

ro mi an di fu zu ri al ve o lu ri he mo ra gi is sin d -

ro mi). 
he mof ti zi sa da glom re lu ro nef ri tis kom bi -

na cia ase ve Se iZ le ba Seg v x v des na xe var m T va ri seb -

ri GN­is sxva mi ze ze bis dro sac, maT So ris: gra -

nu lo ma to zi po li an gi i tiT (GPA) da mik ros ko pu -

li po li an gi i ti (MPA), rom le bic Se da re biT ma Ra -

li six Si ri Taa da ase ve iw vevs fil t vis da zi a ne ba -

sac; uf ro xSi ria da ro mel Ta dro sac ase ve aRi -

niS ne ba fil t vis pir da pi ri da zi a ne ba; na xe var m T -

va ri seb ri lu pus nef ri ti; da ne bis mi e ri glo me -

ru lu li da a va de ba, ro me lic gar Tu le bu lia fil -

t vis an Te biT, ma ga li Tad, fil t vis ab s ce si imu -

nur­kom p leq su ri GN­iT. 
da a va de bis far do bi Ti sim Zi me pre zen ta ci i sas 

va ri rebs Zi ri Ta di mi ze zis mi xed viT. 

Se fa se ba da di ag no zi 
 

swra fad prog re si re ba di glo me ru lo nef ri -

tis (RPGN) eW vi sas di ag nos ti ka un da Ca tar des 
swra fad da sis te mu rad, rad gan ad re u li iden -

ti fi ka cia gan sazR v ravs ro gorc prog nozs, ise 
mkur na lo bis efeq tu ro bas. di ag nos ti ku ri al -

go riT mi mo i cavs la bo ra to ri ul, se ro lo gi -

ur da mor fo lo gi ur Se fa se bas, ro mel Ta kom -

bi na cia uz run vel yofs eti o lo gi is zust dad -

ge nas. 
la bo ra to ri u lad, praq ti ku lad yve la pa ci -

en t Si vlin de ba Tir k m lis fun q ci is dar R ve va. 
plaz mis kre a ti ni nis do ne xSi rad mniS v ne lov nad 
aris mo ma te bu li (>3 mg`dl), rac asa xavs glo me -

ru lu ri fil t ra ci is mkveTr daq ve i Te bas. Sar dis 
sa er To ana li zi, ro gorc we si, av lens glo me ru -

lu ri war mo So bis he ma tu ri as — dis mor fu li eriT -

ro ci te bi Ta da eriT ro ci tu li ci lin d re biT — 
da sxva das x va xa ris xis pro te i nu ri as. nef ro zu -

li sin d ro mi Se da re biT iS vi a Tia da uf ro me tad 
gvxvde ba im Sem Tx ve veb Si, ro de sac Tir k m lis fun -

q ci is daq ve i Te ba nak le bad mZi mea. iS vi a Tad he ma -

tu ria Se iZ le ba ar aRi niS ne bo des, rac, mi u xe da -

vad ga ur k ve ve li me qa niz mi sa, aR we ri lia glo me -

ru lu ri da a va de be bis sxva for meb Sic. sis x lis sa -

er To ana liz Si xSi rad fiq sir de ba ane mia da le i -

ko ci to zi. 
se ro lo gi u ri kvle ve bi kri ti ku lia eti o lo -

gi u ri kla si fi ka ci is T vis. an ti­GBM an tis xe u le -

bi mi u Ti Tebs an ti­GBM da a va de ba ze; an tis t rep -

to li zin O, an ti­DNA an tis xe u le bi da kri og lo -

bu li ne bi aso ci re bu lia imu nu ri kom p leq su ri 
pro ce seb Tan; xo lo ANCA (PR3 an MPO spe ci fi ku -

ro biT) da ma xa si a Te be lia pa u ci­imu nu ri RPGN­is -

T vis. kom p le men tis fraq ci e bis (C3, C4) gan sazR v -

ra mniS v ne lo va nia, gan sa kuT re biT imu nu ri kom p -

leq su ri for me bis eW vi sas, rad gan hi po kom p le -

men te mia am jguf Si xSi ri aR mo Ce naa. 
di ag no zis da das tu re bis „oq ros stan dar tad“ 

rCe ba Tir k m lis bi of sia, ro me lic sa sur ve lia Ca -

tar des ad re ul etap ze. ga mo nak lis Sem Tx ve veb Si 
(ma ga li Tad, ti pu ri pos t s t rep to ko ku li glo me -

ru lo nef ri ti) di ag no zi Se iZ le ba kli ni ku ra dac 
dad gin des. RPGN­is mor fo lo gi u ri ni Sa ni aris na -

xe var m T va re e bis for mi re ba — glo me ru lu ri epi -

Te lu ri uj re de bis pro li fe ra cia bo u me nis siv -

r ce Si, ro me lic mo i cavs gor g le bis ≥50%­s. glo -

me ru lu ri mar yu Je bi xSi rad hi po ce lu la ru li da 
ko laf si re bu lia, xo lo nek ro zis ar se bo bi sas 
auci le be lia vas ku li tis his to lo gi u ri niS ne bis 
mi zan mi mar Tu li Zi e ba. 

his to pa To lo gi u ri Se fa se ba Sed ge ba Sem de -

gis gan: 

• si naT lis mik ros ko pia 

• imu nof lu o res cen tu li ga mok v le va 

• eleq t ro nu li mik ros ko pia 
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si naT lis mik ros ko pia 

si naT lis mik ros ko pia, mi u xe da vad imi sa, rom 
xSi rad aras pe ci fi ku ria, iZ le va da zi a ne bis mas S -

ta bi sa da aq ti vo bis Se fa se bis sa Su a le bas. mniS v -

ne lo va nia ga viT va lis wi noT, rom er Ti da igi ve 
mor fo lo gi u ri su ra Ti Se saZ loa sxva das x va eti -

o lo gi as asa xav des, xo lo erT da a va de bas — gan s x -

va ve bu li his to lo gi u ri va ri a ci e bi hqon des. 
imu nof lu o res cen tu li mik ros ko pia 

imu nof lu o res cen tu li mik ros ko pia ga dam wy -

vet rols as ru lebs RPGN­is di fe ren ci re ba Si: 

 

l IgG­is xa zo va ni da leq va GBM­is gas w v riv 
da ma xa si a Te be lia an ti­GBM da a va de bis T vis; 

l mar c v lo va ni (gra nu la ru li) de po zi te bi mi u -

Ti Tebs imu nu ri kom p leq su ri me qa niz mis ar se bo -

ba ze da ma Ti lo ka li za cia`Se mad gen lo ba xels 
uwyobs kon k re tu li no zo lo gi is iden ti fi ka ci as 
(mag. IgA­do mi nan tu ri me zan gi u ri da leq va IgA nef -

ro pa Ti a Si; „full ho u se“ su ra Ti — lu pus nef rit Si); 

l imu nog lo bu li ne bis arar se bo ba ti pu ria 
pa u ci­imu nu ri for mis T vis; 

l or ma gi an tis xe ul­po zi ti u ri Sem Tx ve veb Si 
Se saZ loa er T d ro u lad ga mov lin des xa zo va ni da -

leq va. 
eleq t ro nu li mik ros ko pia — eleq t ro nu li mik -

ros ko pia ga mo i ye ne ba di ag no zis da zus te bis T vis 
da spe ci fi ku ri ul t ras t ruq tu ru li mig ne be bis 
iden ti fi ka ci is T vis, ro go ri caa pos t s t rep to -

ko ku li glo me ru lo nef ri tis T vis da ma xa si a Te be -

li su be pi Te lu ri „ku ze bi“ (humps). 
 
 

mkur na lo ba 
 

swra fad prog re si re ba di glo me ru lo nef ri ti 
(RPGN) mkur na lo bis ga re Se ume tes Sem Tx ve va Si 
swra fad prog re si rebs Tir k m lis ter mi na lur uk -

ma ri so bam de — dRe e bis, kvi re bis an ram de ni me Tvis 
gan mav lo ba Si. Tum ca, im pa ci en teb Si, ro mel Tac 
sawyis bi of si a ze na xe var m T va re e bi <50%­Si aqvT 
war mod ge ni li, da a va de ba Se saZ loa nak le bi prog -

re si iT mim di na re ob des. 
 

mkur na lo bis sa fuZ vels war mo ad gens ag re si -

u li imu no sup re sia, rom lis Zi ri Ta di kom po nen -

te bia glu ko kor ti ko i de bi, cik lo fos fa mi di an 
ri tuq si ma bi da Ser Ce ul Sem Tx ve veb Si plaz ma fe -

re zi. Te ra pi u li mid go ma da mo ki de bu lia da a va -

de bis eti o lo gi a ze, Tum ca ume tes pa ci en t Si sawyi -

si stra te gia mo i cavs in t ra ve nur puls­Te ra pi as 
me Til p red ni zo lo niT, ra sac moh y ve ba ora lu ri 
pred ni zo lo ni kom bi na ci a Si cik lo fos fa mid Tan 
an ri tuq si mab Tan. 

ad re u li di ag nos ti ka da mkur na lo bis dro u -

li dawye ba kri ti ku lia Tir k m lis Se uq ce va di da -

zi a ne bis pre ven ci is T vis. op ti ma lu rad, Te ra pia 
un da da iwyos ma nam, sa nam Sra tis kre a ti ni ni mniS -

v ne lov nad mo i ma tebs (<5 mg`dl) da bi of sia aC ve -

nebs aq ti ur, jer ki dev re ver si be lur da zi a ne bas 
(a ra or ga ni ze bu li na xe var m T va re e bi, mi ni ma lu ri 

fib rozi). mZi me kli ni ku ri mim di na re o bi sas, bi -

of si is dag vi a ne bis Sem Tx ve va Si, da saS ve bia em pi -

ri u li mkur na lo bis da u yov neb liv dawye ba — ma -

Ra li do zis me Til p red ni zo lo niT (30 mg`kg`dRe 
3 dRis gan mav lo ba Si) da plaz ma fe re zis gan xil -

viT, gan sa kuT re biT filtv­Tir k m lis sin d ro mis 
ar se bo bi sas. 

imu nu ri kom p leq su ri da pa u ci­imu nu ri for -

me bis dros glu ko kor ti ko i de bis ma Ra li do ze bi, 
cik lo fos fa mid Tan an ri tuq si mab Tan kom bi na ci a -

Si, mniS v ne lov nad aum jo be sebs Tir k m lis fun q ci -

is Se nar Cu ne bas da Se uZ lia di a li zis sa Wi ro e bis 
ga da va de ba. cik lo fos fa mi di gan sa kuT re biT efeq -

tu ria ANCA­po zi ti ur pa ci en teb Si, xo lo ri tuq -

si ma bi upi ra te sad ga mo i ye ne ba re ci di u li da a va -

de bis, PR3­ANCA po zi ti u ro bis, an glu ko kor ti -

ko i de bis Sem ci re bis sa Wi ro e bi sas. in t ra ve nu ri 
puls­re Ji me bi xSi rad aso cir de ba nak leb toq si -

ku ro bas Tan, vid re xan g r Z li vi ora lu ri Te ra pia. 
an ti­GBM da a va de ba sa Wi ro ebs da u yov ne bel da 

in ten si ur mkur na lo bas, di ag no zis da das tu re -

bam de ac ki, Tu kli ni ku ri eW vi ma Ra lia. Te ra pia 
mo i cavs glu ko kor ti ko i debs, cik lo fos fa mids 
da plaz ma fe rezs, ro me lic grZel de ba ma nam, sa -

nam an tis xe u le bi aRar iq ne ba aR mo Ce na di. im pa ci -

en teb Si, ro mel Tac uk ve aRe niS ne baT mZi me, Se uq -

ce va di his to lo gi u ri cvli le be bi da ar aqvT 
fil t vis mi e ri he mo ra gia, ag re si u li imu no sup re -

sia nak le bad efeq tu ria. 
ANCA — aso ci re bu li vas ku li tis dros sawyi si 

mkur na lo ba efuZ ne ba glu ko kor ti ko i debs cik -

lo fos fa mid Tan an ri tuq si mab Tan kom bi na ci a Si. 

plaz ma fe re zi re ko men de bu lia mZi me Sem Tx ve veb-

Si — swra fad prog re si re ba di Tir k m lis uk ma ri -

so bis an di fu zu ri al ve o lu ri he mo ra gi is dros. 

re mi si is miR we vis Sem deg auci le be lia Se ma nar Cu -

ne be li Te ra pia (ri tuq si ma bi an aza Ti op ri ni da -

ba li do zis glu ko kor ti ko i deb Tan er Tad), Cve u -

leb riv 18 Tvi dan 4 wlam de. 

pos tin feq ci u ri glo me ru lo nef ri ti ume te -

sad TviT li mi ti re ba dia, Tum ca mZi me na xe var m T -

va ri seb ri for me bis Sem Tx ve va Si Se iZ le ba sa Wi ro 
gax des imu no sup re si u li Te ra pia. plaz ma fe re zis 
ro li dRem de dis ku si is sa ga nia: mi u xe da vad mi si 
Te o ri u li sar geb li sa (an tis xe u le bi sa da an Te bi Ti 
me di a to re bis swra fi eli mi na ci a), mi si gav le na 
grZel va di an ga mo sa val ze er T m niS v ne lov nad da -

das tu re bu li ar aris. 
Tir k m lis tran s p lan ta cia efeq tu ri Te ra pi -

u li va ri an tia ter mi na lu ri uk ma ri so bis Sem Tx -

ve va Si, Tum ca da a va de bis re ci di vi Se saZ le be lia. 
an ti­GBM da a va de bi sas tran s p lan ta cia un da ga -

da i dos mi ni mum 12 Tve an tis xe u le bis gaq ro bis 
Sem deg, xo lo pa u ci­imu nu ri for me bis dros — da -

a va de ba un da iyos re mi si a Si mi ni mum 6 Tvis gan mav -

lo ba Si. 
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RPGN-is prog no zi 
 

swra fad prog re si re ba di glo me ru lo nef ri tis 
(RPGN) bu neb ri vi mim di na re o ba ara sa xar bi e loa: 

spon ta nu ri re mi sia iS vi a Tia da ara nam kur na leb 

pa ci en t Ta ume te so ba Si (da ax lo e biT 90%­mde) da -

a va de ba swra fad prog re si rebs Tir k m lis ter mi -

na lur uk ma ri so bam de. prog no zi mniS v ne lov nad 
um jo bes de ba ad re u li di ag nos ti ki sa da dro u lad 
dawye bu li, adek va tu ri Te ra pi is pi ro beb Si. 

ke Til sa i me do prog no zu li faq to re bi ukav -

Sir de ba ro gorc eti o lo gi as, ise da a va de bis sta -

di as di ag no zis mo men t Si. Se da re biT uke Te si ga -

mo sa va li aRi niS ne ba an ti­GBM da a va de bis dros, 
Tu mkur na lo ba iwye ba ad re ul etap ze — gan sa kuT -

re biT oli gu ri is gan vi Ta re bam de da Sra tis kre -

a ti ni nis Se da re biT da ba li do nis fon ze (<7 mg`dl). 
ase ve, Se da re biT ke Til sa i me do mim di na re o ba axa -

si a Tebs pos tin feq ci ur glo me ru lo nef rits, sis -

te mur wi Tel mglu ras, gra nu lo ma tozs po li an -

gi i tiT da mik ros ko pul po li an gi its. 
ara sa sur ve li prog no zu li niS ne bia oli gu ri -

u li Tir k m lis uk ma ri so ba, ma Ra li Sra tis kre a -

ti ni ni di ag no zi sas, gor g le bis di di na wi lis (>75%) 
cir kum fe ren ci u li na xe var m T va re e biT da zi a ne ba 
da pa u ci­imu nu ri for ma. es faq to re bi asa xavs ro -

gorc da a va de bis sim Zi mes, ise da zi a ne bis po ten -

ci ur Se uq ce va do bas. 

pa u ci­imu nu ri RPGN­is Sem Tx ve va Si, pa ci en t Ta 
da ax lo e biT na xe va ri pa su xobs mkur na lo bas. maT 
So ris, vinc re a gi rebs Te ra pi a ze, mci re na wi li 
(<10%) sa Wi ro ebs di a lizs, xo lo xuT w li a ni le -

ta lo ba da ax lo e biT 15%­s Se ad gens. amis sa pi ris -

pi rod, ara res pon der pa ci en teb Si di a li zis sa Wi -

ro e ba aRe ma te ba 50%­s, xo lo sik v di li a no ba da -

ax lo e biT 40%­s aR wevs xuT w li a ni dak vir ve bis pe -

ri od Si. 
or ma gi an tis xe ul­po zi ti u ri da a va de bis mqo -

ne pa ci en teb Si Tir k m lis prog no zi Su a le du ria — 
uke Te si, vid re izo li re bu li an ti­GBM da a va de -

bi sas, Tum ca uare si, vid re pa u ci­imu nu ri for me -

bis Sem Tx ve va Si. 
mniS v ne lo va nia aRi niS nos, rom Tir k m lis fun -

q ci is kli ni ku ri aR d ge na yo vel T vis ar niS navs 
srul mor fo lo gi ur re ver si as. re mi si is Sem de -

gac xSi rad nar Cun de ba nar Ce ni his to lo gi u ri 
cvli le be bi, ro go ri caa glo me ru lu ri hi per ce -

lu la ro ba, fo ka lu ri skle ro zi da in ter s ti ci -

u mis mi ni ma lu ri fib ro zi. 
sik v di li a no ba ume te sad ukav Sir de ba in feq ci -

ur da kar di o vas ku la rul gar Tu le bebs, gan sa -

kuT re biT im pi ro beb Si, ro de sac ure mi u li gar -

Tu le be bi efeq tu rad kon t rol de ba di a li ziT. Se -

sa ba mi sad, RPGN­is mar T va mo iTxovs ara mxo lod 
Tir k m lis da zi a ne bis kon t rols, ara med gar Tu -

le be bis aq ti ur pre ven ci a sa da mo ni to rings.

ga mo ye ne bu li li te ra tu ra: 
 

UPTODATE ­ https://teksmedik.com/ uptodate20/d/ topic.htm?path=overview­of­the­pathogenesis­and­causes­of­
glomerulonephritis­in­children 

https://teksmedik.com/uptodate20/d/topic.htm?path=overview­of­the­classification­and­treatment­of­rapidly­pro­
gressive­crescentic­glomerulonephritis 

Kidney disease improving global outcomes ­ https://kdigo. org/ wp­content/uploads/2017/02/KDIGO­Glomerular­
Disease­Guideline­Key­Takeaways.pdf 

Merck manuals ­ https://www.msdmanuals.com/professional/nephrology/glomerular­disorders/rapidly­progressive­
glomerulonephritis­rpgn.
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reziume 
 

swra fad prog re si re ba di glo me ru lo nef ri ti (RPGN) 
 

ni no gel di aS vi li, Ta mar abu la Ze, ma ri am wur wu mia, 
me dea ca na va, gu ram Ci taia, ana ben de li a ni, 

ni no kvir k ve lia, qe Te van qva Ta Ze, da viT kvir k ve lia 

(i.ci ciS vi lis sa xe lo bis bav S v Ta kli ni ka) 
 

swra fad prog re si re ba di glo me ru lo nef ri ti (RPGN) war mo ad gens mZi me da po ten ci u rad si cocx -

lis T vis sa SiS Tir k m lis da a va de bas, ro me lic sa Wi ro ebs swraf di ag nos ti re bas da da u yov neb liv 

mkur na lo bas. ad re u li di ag nos ti ka, ro me lic efuZ ne ba kli ni kas, la bo ra to ri ul mo na ce mebs da, sa -

bo lo od, Tir k m lis bi of si iT da das tu re bas, ga dam wy ve tia da a va de bis mi ze zis gan sazR v ri sa da swor 

mkur na lo bis Ser Ce vis T vis. 

mi u xe da vad imi sa, rom RPGN­is eti o lo gia mra val fe ro va nia, yve la for mas aer Ti a nebs glo me ru le -

bis mZi me da zi a ne ba, na xe var m T va ri seb ri Ca nar Te bis gan vi Ta re ba gor g le bis >=50%­Si, rac iw vevs Tir -

k m lis fun q ci is swraf daq ve i Te bas. 
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war mod ge ni li kli ni ku ri Sem Tx ve va naT lad aC ve nebs, rom mZi me sawyi si kli ni ku ri su ra Tis mi u xe -

da vad, dro u li di ag nos ti ka da mkur na lo bis swra fi dawye ba pir da pir kav Sir Sia Tir k m lis fun q ci is 
srul aR d ge nas Tan. kli ni ku rad vlin de ba oli go a nu ri iT, he ma tu ri iT, pro te i nu ri iT da Tir k m lis 
fun q ci is swra fi faq ve i Te biT. 

sa bo lo od, RPGN­is efeq tu ri mar T va efuZ ne ba ad re ul amoc no bas, zust eti o lo gi ur di ag nozs, 
in di vi du a lu rad Ser Ce ul mkur na lo bas da xan g r Z liv mo ni to rings, rac kri ti ku lad mniS v ne lo va nia 
Tir k m lis fun q ci is Se nar Cu ne bi sa da grZel va di a ni gar Tu le be bis pre ven ci is T vis. 

 
pe di at ria, bav S v Ta nef ro lo gia, bav S v Ta rev ma to lo gia 

 
 

 
SUMMARY 

 
  

RA PIDLY PROGRESSIVE GLOMERULONEPHRITIS (RPGN) 
 

NINO GELDIASHVILI, TA MAR ABULADZE, MARIAM TSUR T SU MIA, 
MEDEA TSA NA VA, GURAM CHI TAIA, ANA BENDELIANI, 

NINO KVIRKVELIA, KETEVAN KVATADZE, DAVIT KVIRKVELIA 
(I. Tsit sis h vi li Chil d ren’s Cli nic) 

 

Ra pidly prog res si ve glo me ru lo nep h ri tis (RPGN) is a se ve re and po ten ti ally li fe­thre a te ning kid ney di sor der that re qu i res 
ra pid re cog ni ti on and im me di a te tre at ment. Wit ho ut ti mely in ter ven ti on, the di se a se may qu ickly prog ress to ir re ver sib le 
kid ney fa i lu re. Early di ag no sis, ba sed on cli ni cal sus pi ci on, la bo ra tory fin dings, and con fir med by kid ney bi opsy, is es sen ti al 
for iden tif ying the un der l ying ca u se and gu i ding ap p rop ri a te the rapy. 

Although RPGN has a he te ro ge ne o us eti o logy, all forms sha re a com mon fe a tu re of ag g res si ve glo me ru lar in jury that 
can le ad to ra pid de te ri o ra ti on of re nal fun c ti on. Prompt ini ti a ti on of im mu no sup p res si ve tre at ment plays a cri ti cal ro le in 
im p ro ving out co mes and may sig ni fi cantly in c re a se the chan ces of re nal re co very, par ti cu larly when the rapy is star ted be ­
fo re ir re ver sib le his to lo gi cal da ma ge de ve lops. 

The pre sen ted ca se de mon s t ra tes that even in pa ti ents with se ve re ini ti al cli ni cal ma ni fes ta ti ons, early di ag no sis and ti ­
mely tre at ment can le ad to re mar kab le im p ro ve ment and res to ra ti on of kid ney fun c ti on. This hig h lights the im por tan ce of 
ma in ta i ning a high in dex of sus pi ci on for RPGN in chil d ren pre sen ting with he ma tu ria, oli gu ria, and ra pidly ri sing cre a ti ni ne 
le vels. 

Overall, suc ces s ful ma na ge ment of RPGN de pends on early re cog ni ti on, ac cu ra te eti o lo gi cal di ag no sis, in di vi du a li zed 
tre at ment, and clo se long­term fol low­up, which to get her re ma in the key fac tors for pre ser ving re nal fun c ti on and im p ro ­
ving pa ti ent prog no sis. 

 
Pediatrics, Pediatric Nephrology, Pediatric Rhe u ma to logy

Se sa va li  

hi po fos fa te mi u ri ra qi ti, war mo ad gens ra qi -

tis for mas, ro me lic xa si aT de ba: hi po fos fa te -

mi iT, Tir k m lis mi e ri fos fa tu ri iT da D vi ta mi -

nis stan dar tu li mkur na lo bis mi marT re zis ten -

to biT. 
am sta ti a Si aR we ri lia 4 wlis go go nas Sem Tx -

ve va, ro mel sac 2 wlis asa ki dan ga mo uv lin da ra -

qi tu li cvli le be bi, aR niS nu lis ga mo Ca u tar da 
kvle ve bi da mog v mar Ta sa kon sul ta ci od. 

Sem Tx ve vis aR we ra  

pa ci en ti ga mog zav nil iq na sa kon sul ta ci od 

ga mo xa tu li ra qi tu li cvli le be bis ga mo. anam ne -

zi dan aR sa niS na via, rom da i ba da dro u lad, fi zi -

o lo gi u ri or su lo bis da mSo bi a ro bis gan, wo na 4.5 

kg, si maR le 55 sm. 1 Tvis asak Si ga da ta ni li hqon da 

ko vi di da sa Sar de gze bis in feq cia. im yo fe bo da 

bu neb riv kve ba ze. 

ga i a ra 1wlis da 3 Tvis asak Si. da mo u ki de be li 

si a ru li da iwyo 1wlis da 7 Tvis asak Si. 

hi po fos fa te mi u ri ra qi ti 
 

ni no gel di aS vi li, ele ne xo daS ne li, me dea ca na va, 
Ta mar abu la Ze, gu ram Ci taia, ni no kvir k ve lia, 

qe Te van qva Ta Ze, da viT kvir k ve lia 
(i.ci ciS vi lis sa xe lo bis bav S v Ta kli ni ka) 



,fdidsf rfhlbjkjubf

2026 weli

da ba de bi dan 1 wlam de iReb da D­vi ta mi nis sap -

ro fi laq ti ko do zas 400 erT`dRe Si. 
2 wlis asa ki dan ga mov lin da ra qi tu li cvli -

le be bi (fe xe bis O­s for mis gam ru de ba, ra qi tu li 
sa ma ju ri, gul m ker dis de for ma ci a). iyo ga Ri zi a -

be u li, da uq ve iT da ma da, Se ma ci ra wo na Si zrda, 
xSi rad aRe niS ne bo da iday vis sax s r Si amo var d ni -

lo ba, naw lav Ta gax Si re bu li moq me de ba. Ca u tar -

da ren t ge no lo gi u ri gma ok v le va, sa dac ga mo i xa -

ta Zvle bis ga faS re ba. 
aR niS nu lis ga mo da iwyes kvle va. 2024 wlis de -

kem ber Si Ca ta re bu li kvle ve biT: ALP – 1000 erT; 
Ca­N – nor mis far g leb Si; fos fo ri – 2.1 mmol`l; 
PTH – 70 pg`ml. D­vi ta mi nis de fi ci ti. 

Ca ta re bu li iyo mkur na lo ba pre pa ra te biT: kal -

ci qea, vi to ga ma, os te o qea, kal ci u mis glu ko na ti. 
am pe ri od Si ve ga mo i ricxa ce li a kia. 

Ca ta re bu li mkur na lo bis fon ze pa ci en tis 
zo ga di mdgo ma re o ba ga um jo bes da. mo ex s na Wir -

ve u lo ba, sax sar Si amo var d ni lo ba, aRe niS na wo -

na Si ma te ba (1,5kg)m Tum ca la bo ra to ri u li 
kvle ve iT tu te fos fa ta za da pa raT hor mo ni 
rCe bo da ma Ra li, fos fo ri da ba li, Ca da vit. D 
nor ma. 

Ca ta re bu li mkur na lo bis fon ze pa ci en tis zo -

ga di mdgo ma re o ba ga um jo bes da. mo ex s na Wir ve u -

lo ba, sax sar Si amo var d ni lo ba, aRe niS na wo na Si 
ma te ba (1,5kg), Tum ca la bo ra to ri u li kvle ve iT 
tu te fos fa ta za da pa raT hor mo ni rCe bo da ma Ra -

li, fos fo ri da ba li, Ca da vit. D nor ma ga mom di -

na re iqi dan, rom ga mov lin da ra qi tu li cvli le -

be bi, gan me o re biT Ca tar da kvle va 02.12.2025 da 
17.02.2026­Si, ris Sem de gac in ter pe re ta ci is T vis 
mog v mar Ta. 

obi eq tu ri ga sin j viT pa ci ents aRe niS ne bo da 
ra qi tu li fe no ti pi — qve da ki du re bu lis val gu -

su ri de for ma cia, ra qi tu li sa ma ju ri, gul m ker -

dis de for ma cia. 
asa ki 4 wlis; wo na — 16kg; si maR le — 103sm; P 112; 

RR 20; T0C 36.8; 

mog vi a ne biT Ca ta re bu li kvle vi dan aR sa niS na -

via: FGF23 ­98 (23.2­95.4) 
 

dis ku sia: ze moT aR niS nu lis kli ni ku ri su ra -

Tis da Ca ta re bu li kvle vis Se de ge biT eW vi iq na 
mi ta ni li hi po fos fa te mi ur ra qit ze. 

di ag nos ti re bis T vis ga mo i ye ne ba Sem de gi for -

mu la: 

TmP`GFR = TRP X Se rum Phosphate — nor ma — 

1,1­1,9; 

sa dac: TPR = 1 — ((Urine Phosphate X Se rum Cre ­
a)`(Se rum Phosphate X Urine Cre a)) 

(TmP`GFR — fos fo ris maq si ma lu ri tu bu la ru -

li re ab sor b cia ; TPR — fos fo ris maq si ma lu ri 
re ab sor b ci a). 

02`12`2025 — Crea s — 0.2mg`dl; Crea u — 98 mg`dl; 
P s — 0.73 mmol`l; P u — 11 mmol`l; 

17`02`2026 — Crea s — 0.23mg`dl; Crea u — 95 mg`dl; 
P s — 0.72mmol`l; P u — 33 mmol`l; 

 

aR niS nu lis for mu lis mi xed viT fos fo ris maq -

si ma lu ri tu bu la ru li re ab sor b cia 02`12`2025­
Si iyo 0,7; xo lo 20`02`2026­sTvis 0,64; 

 

das k v na: ra qi tis kli ni ku ri su ra Ti, hi po fos -

fa te mia, ma Ra li ALP, daq ve i Te bu li fos fo ris maq -

si ma lu ri tu bu la ru li re ab sor b cia, FGF 23 ma Ra -

li do ne — mety ve lebs FDF23 aso ci re bul hi po -

fos fa te mi ur ra qit ze. 
 

re ko men da cia: pa ci en ti gag zav ni li ge ne ti kur 
kvle va zee X­lin kes Dominant PHEX — mu ta ci is da sad -

ge nad. 
 
 

da a va de bis aR we ra  

hi po fos fa te mi u ri ra qi ti, aris ra qi tis for -

ma, ro me lic ga mow ve u lia fos fo ris me ta bo liz -

mis dar R ve viT, rac iw vevs mis qro ni kul kar g vas 
da Se de gad Zvle bis de mi ne ra li za ci as. 

38

la bo ra to ri u li mo na ce me bi iyo Sem de gi:

02`12`2025 

tute fosfataza — 701 ↑ erT`l (143-335); 

fosforis done SratSi — 0.73 ↓ mmol/l (1.05-1.8); 

kreatinini SratSi — 0.2 mg/dl; 
magniumi  — 0.86 mmol/l (0.62-0.95); 

kalciumi  — 2.33 (2.2-2.7); 

ionizirebuli Ca — 1.25 (1.12-1.32); 

PTH — 86 ng/l (11-43); 

Vit 1.25 (OH)D — 55ng/l (18-109); 

25 (OH) Dvit — 28.1 ng.l (20-70); 

Ca/Crea — 0.05 mmol/mmol (<1);

17`02`2026 

tute fosfataza  — 935 ↑ erT`l (143—335); 

fosforis done SratSi — 0.67 ↓ mmol/l (1.05-1.8); 

kreatinini SratSi — 0.22 mg`dl; 

magniumi  — 0.82 mmol/l (0.62-0.95); 

kalciumi  — 2,26 (2.2-2.7); 

PTH - 95 ng`l (11-43); 

Vit 1.25 (OH)D - 62 ng/l (18-109); 

25 (OH) Dvit - 65.1 ng.l (20-70); 

Zinc ­ 10.2 mmol`l (7.7-15); 
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fos fo ris me ta bo liz mi  

hid roq si a pa ti ti war mo ad gens or ga niz mis ara -

or ga nu li fos fo ris da ax lo e biT 85%-s. fos-

fo ri mniS v ne lo va nia Con Cxis zrdi sa da fun q ci -

is T vis. fos fo ris nak le bo ba iw vevs hi per t ro -

fi u li qon d ro ci te bis apop to zis dag vi a ne bas da 

zrdis fir fi ti sa da os te o i dis mi ne ra li za ci is 

dar R ve vas. 

hi po fos fa te mia ar R vevs mra val uj re dul pro -

cess da iw vevs ne i ro mus ku lur dis fun q ci as, gan -

sa kuT re biT mwva ve an mZi me Sem Tx ve veb Si. Tum ca, 

qro ni ku li hi po fos fa te mia iw vevs ra qit sa da os -

te o ma la ci as. 

uj red So ris fos fo ris nat ri u mis gan da mo -

u ki de be li ab sor b cia pa si u ri pro ce sia da mis 

kon cen t ra ci a zea da mo ki de bu li. naw lav Si fos -

fo ris aq ti u ri ab sor b cia re gu lir de ba 

1,25(OH)2D-is mi er, nat ri um-fos fo ris tran s -

por te ris NaPi IIb-isa daNaPi III ti pis nat ri um ze 

da mo ki de bu li fos fo ris tran s por te re bis eq -

s p re si is gziT. 

fib rob las tis zrdis faq to ri 23 (FGF23) aris 

ci lo va ni hor mo ni, ro me lic Zi ri Ta dad os te o -

ci teb Si war mo iq m ne ba. FGF23-is ge nis eq s p re sia iz -

r de ba 1,25(OH)2D-is, kve bi Ti fos fo ris mi Re bis an 

hi per fos fa te mi is dros. 

FGF23-is ge nis eq s p re sia ase ve sti mu lir de ba 

FGFR1-is li gan d da mo ki de bu li sig na li za ci iT, 

PTH-iT, lep ti niT, ka te qo la mi ne biT, mi ne ra lo -

kor ti ko i de biT da rki nis de fi ci tiT . 

PHEX da DMP1 eq s p re sir de ba os te ob las teb -

Si`os te o ci teb Si da den ti nob las teb Si. PHEX-is 

an DMP1-is de feq ti iw vevs FGF23-is ge nis eq s p re -

si i sa da cir ku li re ba di FGF23-is do nis zrdas. 

 

FGF23­is ga da War be bul war mo e ba ar R vevs fos -

fo ris ho me os tazs: 

1. ge ne ti ku ri de feq ti — X­Se Wi du li hi po fos -

fa te mi u ri ra qi ti — mu ta cia PHEX — qve iT de ba PHEX 
da ma tu lobs FGF23; 

2. FGF23 moq me debs Tir k me leb ze — FGF 23 + Klotho 
(FGF23­is ko re cep to ri) — moq me debs proq si ma lur 
tu bu leb ze, iw vevs fos fo ris re ab sor bi is daq ve -

i Te bas — fos fa tu ria, hi po fos fa te mia 

3. FGF23 moq me debs vi ta min D­s me ta bo liz m ze — 

FGF23 Trgu navs 1alfa hid roq si la zas — qve iT de -

ba kal cit ri o lis do ne( Tum ca mci red) — qve iT de -

ba naw la vi dan fos fo ris re ab sor b cia — Rrmav de -

ba hi po fos fa te mia — ir R ve va Zvle bis mi ne ra li -

za cia; 

4. mci red daq ve i Te bu li kal cit ri o li — mci -

red aq ve i Tebs naw la ve bi dan kal ci u mis ab sor b ci -

as — Se de gad kal ci u mi sis x lis Srat Si nor mis far -

g leb Si rCe ba; 

5. Zvlis mi ne ra li za ci is dar R ve va — hi po fos -

fa te mia — hid roq si a pe ti tis da ba li do ne — Zvle -

bis mi ne ra li za cia qve iT de ba — ra qi ti; 

6. zrdis dar R ve va bav S veb Si — ir R ve va qon d -

ro ci te bis apop to zi — zrdis fir fi tis ga far -

To e ba, me ta fi zis cvlile be bi, Zvle bis de for ma-

cia — kli ni ku rad: mux le bis va lu su ri de for ma-

cia, mok le sta tu ra; Zvle bis tki vi li; si a ru lis 

dawye bis dag vi a ne ba; 

 

X-Tan Se Wi du li hi po fos fa te mia (XLH) aris do -

mi nan tu ri dar R ve va da war mo ad gens oja xu ri Sem -

Tx ve ve bis 80%-ze mets.da nar Ce ni Sem Tx ve ve bis 20% 

mo i cavs sxva ge ne ti kur for mebs: auto so mur-do -

mi nan tur, auto so mur-re ce si ul da hi per kal ci -

u ri as Tan aso ci re bul for mebs. 

 

hi po fos fa te mi u ri ra qi ti gvxvde ba sxva das x va 

for miT: 

1. X-qro mo so mas Tan Se Wi du lo  

hi po fos fa te mia (XLH) (Sem Tx ve va Ta 80%) 

mem k vid re o ba: X-Tan Se Wi du li do mi nan tu ri 

ge ni: PHEX (Xp22.1) fos fo ris re gu la ci is ge nis 

(PHEX) 

mu ta ci is efeq ti: mu ta cia iw vevs fos fa to ni-

nis (FGF­23) mo ma te bul war moq m nas. 

kli ni ku ri niS ne bi: 

 Tir k m lis mi er fos fo ris da kar g va 

 kal ci u mis do ne Srat Si nor ma lu ri da Sar d -

Si nor ma lu ri an da ba li 

 mo ma te bu li tu te fos fa ta za 

 nor ma lu ri an pa ra doq su lad ma Ra li pa ra Ti -

re o i du li hor mo ni 

 ra qi ti`os te o ma la cia 

 kbi le bis dag vi a ne bu li amoW ra, den ta lu ri 

ab s ce si 

 kra ni o fa ci a lu ri ano ma li e bi (sme nis daq ve i -

Te ba 

 hi per ten zia (nef ro kal ci no zi (mkur na lo bis 

Se de gad) 

 

2. auto so mur-re ce si u li  

hi po fos fa te mi u ri ra qi ti (ARHR) 

mem k vid re o ba: auto so mur-re ce si u li 

ge ne bi: ARHR1: DMP1 (4q22.1) ARHR2: ENPP1 (6q23.2) 
ARHR3: FAM20C (7p22.3) 

mu ta ci is efeq ti: ge nis fun q ci is da kar g viT ga -

mow ve u li mu ta cia, ro me lic da kav Si re bu lia FGF­
23-is ma te bas Tan 

kli ni ku ri niS ne bi: 

 Tir k m lis mi er fos fo ris da kar g va 

 kal ci u mis do ne Srat Si nor ma lu ri da Sar d -

Si da ba li an nor ma lu ri 

 mo ma te bu li tu te fos fa ta za 

 ra qi ti`os te o ma la cia , da ba li sta tu ra 

 grZe li Zvle bis de for ma ci e bi , xer xem lis 

Zvle bis moZ ra o bis SezRud va 

 en Te zo pa Ti e bi 

 kbi le bis da sa xis Zvle bis ano ma li e bi 

 swav lis sir Tu le e bi 

39
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3. auto so mur-do mi nan tu ri  
hi po fos fa te mi u ri ra qi ti (ADHR) 

mem k vid re o ba: auto so mur-do mi nan tu ri 

ge ni: FGF23 (12p13.32) 
mu ta ci is efeq ti: FGF­23-is daS lis prob le ma,rac 

iw vevs mis mud mi vad mo ma te bul do nes Srat Si  

kli ni ku ri niS ne bi: 

 kli ni ka Se iZ le ba iyos XLH-is msgav si 

 ga mov le nis asa ki da sim Zi me cva le ba dia 

 

4. mem k vid re o bi Ti hi po fos fa te mi u ri  
ra qi ti hi per kal ci u ri iT (HHRH) 

mem k vid re o ba: auto so mur-re ce si u li 

ge ni: SLC34A3 (9q34.3) 
mu ta ci is efeq ti: nor ma lu ri an da ba li FGF­23 proq -

si ma lur tu bul Si ` NaPi2c tran s por te ris de feq ti 

kli ni ku ri niS ne bi: 

 fos fo ris da kar g va 

 ma Ra li 1,25-di hid roq si vi ta mi ni D3 

 hi per kal ci u ria 

 nef ro li Ti a zi , nef ro kal ci no zi 

 

5. hi po fos fa te mia, hi per kal ce mia da  
nef ro kal ci no zi (HHN) 

mem k vid re o ba: auto so mur-re ce si u li 

ge ni: SLC34A1 (5q35) 

mu ta ci is efeq ti: FGF­23-is daq ve i Te ba` NaPi2a 

tran s por te ris fun q ci is dar R ve va 

kli ni ku ri niS ne bi: 

 1,25-di hid roq si vi ta mi ni D3-is mo ma te bu li do ne 

 hi po fos fa te mia, hi per kal ce mia, hi per kal ci u ria 

 nef ro kal ci no zi 

 

6. sim siv niT ga mow ve u li os te o ma la cia 

war mo ad gens hi po fos fa te mi u ri ra qi tis ara ge -

ne ti kur mi zezs. es dar R ve va ga mow ve u lia pa ra ne -

op las ti ku ri fe no me niT, rom lis dro sac eq to -

pi u rad war mo iq m ne ba fib rob las tis zrdis faq -

to ri-23 (FGF­23), rac iw vevs fos fa tu ri as da im 

gar Tu le bebs, rom le bic msgav sia mem k vid re o bi Ti 

hi po fos fa te mi u ri ra qi tis. 

da a va de ba vlin de ba sxva das x va sim Zi mis speq t -

riT. zrdis Se fer xe bi Ta da mok le sta tu riT dawye -

bu li, mZi me ra qi tiT an os te o ma la ci iT dam Tav -

re bu li. bav S ve bi Cve u leb riv mo di an eqim Tan mas 

Sem deg, rac iwye ben si a ruls — aRe niS ne baT fe xis 

da sxva Zvlo va ni de for ma ci e bi, fsev do mo te xi -

lo be bi,Zvlis tki vi li da zrdis Se fer xe ba, hi po -

to nia, dag vi a ne bu li mo to ru li gan vi Ta re ba, moZ -

ra o bis SezRud va (en Te zo pa Ti e bis ga mo), da ma xa -

si a Te be li si a ru lis ma ne ra (wad d ling ga ut). xSi -

ria fron ta lu ri bo sin gi. zo gi erT Sem Tx ve va Si 

Se iZ le ba gan vi Tar des kra ni o si nos to zi. ase ve xSi -

ria den ta lu ri ab s ce se bic gan sa kuT re biT X-Tan 

Se Wi du li hi po fos fa te mi is dros (XLH). 

hi po fos fa te mi u ri ra qi tis mqo ne bav S ve bis pre -

zen ta cia gavs kve bi Ti ra qi ti sas: zrdis Se fer xe-

ba, ki du re bis de for ma ci e bi, ro go ri caa ge nu va -

ru mi an val gu si, „ra qi tu li ro za ri“ -kos to qon -

d ra lur Se er Te beb ze. hi po fos fa te mi u ri ra qi -

tis T vis da ma xa si a Te be li kli ni ku ri su ra Ti Cve -

u leb riv 1 wlis Sem deg vlin de ba. 

HHRH-is mqo ne pa ci en teb Si Se iZ le ba gan vi Tar des 

nef ro li Ti a zi da`an nef ro kal ci no zi. 

hi po fos fa te mi u ri ra qi ti war mo ad gens kra ni -

o si nos to zis ga mom w vev erT-erT yve la ze xSir me -

ta bo lur mi zezs. 

 
 

di ag no zi  

hi po fos fa te mi u ri ra qi tis di ag no zis da sas me -

lad sa Wi roa: 

 Srat Si fos fo ris, kal ci u mis, tu te fos fa -

ta zis, 1,25-di hid roq si vi ta min D-is, pa ra Ti re o i -

du li hor mo nis (PTH), FGF­23-is da kre a ti ni nis do -

nis gan sazR v ra 

 Sar d Si fos fo ris da kre a ti ni nis do nis (tu -

bu lu ri re ab sor b ci is ga mo saT v le lad), Sar dis 

sa er To ana li zis, 24 saaTiani Sar dis ana li zis Ca -

ta re ba (Zvlis ren t ge nog ra fia 

 ge ne ti ku ri tes ti re ba 

im for meb Si, sa dac FGF­23-is do ne ma Ra lia, rki-

nis de fi ci ti auare sebs mdgo ma re o bas, ami tom sa -

Wi roa sis x lis sru li ana li zi sa da rki nis kvle va. 

ma Ra li an nor mis ze da zRvar Tan ax los ar se bu li 

FGF23-is do ne mi a niS nebs FGF23-is mo ma te biT ga mow -

ve ul ra qi tis fro ma ze Tum ca, xSi rad di ag no zi na -

Te lia FGF23-is ga zom vis ga re Sec. XLH-sa da sxva FGF23-

aso ci re bul hi po fos fa te mi a Si 1,25(OH)₂D xSi rad da -

ba lia an nor mis qve da zRvar Tan ax lo saa, xo lo sxva 

ti pis hi po fos fa te mi eb Si igi xSi rad mo ma te bu lia. 

Srat Si fos fo ri sa da tu te fos fa ta zis maC ve -

neb le bi uf ro ma Ra lia Cvi leb sa da mci re asa kis 

bav S veb Si da asa kis ma te bas Tan er Tad Tan da Tan mcir -

de ba moz r di lo bam de; ami tom auci le be lia ma Ti Se -

da re ba asa kis T vis Se sa ba mis nor ma lur maC ve neb leb -

Tan, ra Ta di ag no zis da is vas swo rad da dro u lad. 

ren t ge nog ra fia un da Ca tar des ma jeb ze da qve-

da ki du reb ze (de for ma ci is an tki vi lis sxva ub -

neb ze), ra Ta ga mov lin des Zvlo va ni de for ma ci e -

bi (ge nu va rum an val gum, kos to qon d ra lu ri Se -

er Te bis ga far To e ba), ra qi tis niS ne bi, mo te xi lo -

be bi an fsev do mo te xi lo be bi, da a va de bis sim Zi me 

da di na mi ka (mkur na lo bis efeq ti kon t rol de ba 

se ri u li ren t ge nog ra fi iT). 

Ta vis qa lis ren t ge nog ra fi am Se iZ le ba mi u Ti Tos 

Ta vis for mis ano ma li eb ze, xo lo kom pi u te ru li to -

mog ra fia ga mo i ye ne ba kra ni o si nos to zis an qi a ris 

mal for ma ci is sa eW vo Sem Tx ve ve bis Se sa fa seb lad. 

hi po fos fa te mi u ri ra qi tis sxva das x va for ma di -

ag nos tir de ba oja xu ri anam ne zis, kli ni ku ri su ra -

Tis, la bo ra to ri u li da ra di o lo gi u ri kvle ve bis 

kom bi na ci iT. ge ne ti ku ri tes ti re ba ge ne ti ko sis 

kon sul ta ci iT ex ma re ba di ag no zis da das tu re bas. 
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di ag no zis da das tu re ba Si gvex ma re ba ze moT aR -

niS nu li for mu la: 

TmP`GFR = TRP X Se rum Phosphate — nor ma — 1,1-1,9; 

TmP`GFR ga ni sazR v re ba di liT uz mo ze aRe bu li 

me o re Sar dis ni mu Sis ga mo ye ne biT, an di lis 2-sa a -

Ti a ni Sar dis Seg ro ve biT, Srat Si da Sar d Si fos -

fo ri sa da kre a ti ni nis er T d ro u li ga zom ve biT. 

ne bis mi e ri asa kis T vis nor ma lu ri TmP`GFR di a pa -

zo ni msgav sia ima ve asa kis T vis Srat Si fos fo ris 

nor ma lur di a pa zon Tan. 

am gan to le bis upi ra te so ba, isaa, rom kve bis 

sta tu si Se deg ze cvli le bar ar gvaZ levs, rac gan -

sa kuT re biT sa sar geb loa mci re asa kis bav S veb Si. 

ma Ra li TmP`GFR mi u Ti Tebs Tir k m lis mi er fos -

fo ris sa Ta na do Se nar Cu ne ba ze (am g va rad, hi po -

fos fa te mi is mi ze zi kuW-naw la vi an di e ta a), xo -

lo da ba li TmP`GFR mi u Ti Tebs Tir k m lis mi er fos -

fo ris zed met kar g va ze. 

 
 

mar T va  

hi po fos fa te mi u ri ra qi tis mkur na lo bis miz -

ne bi bav S veb Si mo i cavs zrdis ga um jo be se bas, ra -

qi tis Sem ci re bas, Con Cxis de for ma ci e bis ko req -

ci as, Zvlis tki vi lis Sem ci re bas, kun Tis Za lis ga -

um jo be se bas da moZ ra o bis una ris (am bu la ci is) ga -

um jo be se bas. zrdis pe ri od Si Ca ta re bul ma mkur -

na lo bam Se iZ le ba ga a um jo be sos si maR le da qve da 

ki du re bis de for ma ci e bi. Tum ca, bevr bavSvs ma -

inc sWir de ba qi rur gi u li Ca re va qve da ki du re bis 

de for ma ci e bis ga mo. 

 
 

fos fa tis ma ri le bi da  
aq ti u ri vi ta mi ni D  

XLH-is (da sxva FGF23-aso ci re bu li hi po fos fa -

te mi is) stan dar tu li Te ra pia mo i cavs aq ti u ri 

vi ta min D-is (kal cit ri o li, al fa kal ci do li da 

sxv.) ma Ral do zebs da pe ro ra lur fos fats. pe -

ro ra lu ri fos fa tis do za Cve u leb riv Se ad gens 

ele men ta ru li fos fo ris 20-dan 60 mg`kg-mde dRe -

Si mi Re bas, ro me lic iyo fa 3-5 do zad dRis man -

Zil ze. Tum ca, XLH-is mkur na lo ba mxo lod fos-

fa tis ma ri le biT (aq ti u ri vi ta min D-is ga re Se) 

aras wo ri da ara e feq tu ria, rad gan Se iZ le ba ga -

mo iw vi os mZi me hi per pa ra Ti re o zi. 

kal cit ri o li (an aq ti u ri vi ta min D-is sxva for -

me bi) as ti mu li rebs naw lav Si fos fa tis Se wo vas da 

auci le be lia ra qi ti sa da os te o ma la ci is gan kur -

ne bis T vis. kal cit ri o lis do za Cve u leb riv Se ad -

gens 0,01-0,015 mkg`kg`dRe Si, ga yo fi li 2-3 mi Re-

bad, xo lo al fa kal ci do lis do za — 40-6 ng`kg`dRe -

Si. zog pa ci ents Se iZ le ba das Wir des fos fa tis an 

aq ti u ri vi ta min D-is uf ro ma Ra li (an uf ro da-

ba li) do ze bi. do zi re ba re gu lir de ba la bo ra to -

ri u li kvle ve bis sa fuZ vel ze, ren t ge nog ra fi a ze 

ra qi ti sa da Con Cxis de for ma ci e bis ga um jo be se -

bis mi xed viT, da kuW-naw la vi sa da sxva gver di Ti 

efeq te bis mi ni mi za ci is gaT va lis wi ne biT. stan -

dar tu li Te ra pia ar as wo rebs Tir k m lis mi er fos -

fa tis da kar g vas, ami tom kal cit ri o li Ta da fos -

fa tiT mkur na lo bis dros usaf r Txo e bis mi ze ze-

bis ga mo (nef ro kal ci no zi da hi per pa ra Ti re o zis 

gan vi Ta re bis ris ki) Srat Si fos fo ris nor ma lur 

do ne ze miR we va miz nad ar isa xe ba. 

pe ro ra lu ri fos fa ti da kal cit ri o li mi i Re ba 

dRe Si mra val jer, ma Ti mok le na xe var daS lis pe ri -

o di sa da Tir k m lis mi er mud mi vi da kar g vis ga mo. 

rad gan mkur na lo bis mi za nia tu te fos fa ta zis 

do nis Sem ci re ba da ra qi tis ga um jo be se ba, Se saZ -

loa go niv ru li iyos kal cit ri o lis an fos fa tis 

do ze bis frTxi lad,nel-ne la gaz r da. am miz nis mi -

saR we vad, Tu amas ar zRu davs sxva la bo ra to ri u -

li maC ve neb le bi (Srat Si nor ma lu ri an ma Ra li 

fos fo ri, ma Ra li kal ci u mi, ma Ra li PTH, an Sar d-

Si kal ci u mis ma Ra li eq s k re ci a) an sxva faq to re-

bi. ase ve un da ga viT va lis wi noT, rom tu te fos fa -

ta zis do nis nor ma li ze bas dro sWir de ba. xSi rad 

hi po fos fa te mi u ri ra qi tis an os te o ma la ci is 

mkur na lo bis dawye bi sas tu te fos fa ta za xan mok-

le dro iT ima tebs .mas Sem deg, rac do zi re ba sta -

bi lur de ba (kal cit ri o li sa da fos fa tis an bu -

ro su ma bis), re ko men de bu lia mo ni to rin gi da ax -

lo e biT yo vel 3-4 Tve Si Sra tis fos fo ris, kal -

ci u mis, kre a ti ni nis da tu te fos fa ta zis, ase ve 

Sar d Si kal ci u mi sa da kre a ti ni nis. 

FGF23-da mo u ki de be li hi po fos fa te mi u ri ra -

qi tis mkur na lo ba uf ro rTu lia; xSi rad aRi niS -

ne ba hi per kal ci u ria. HHRH-is dros mkur na lo ba 

iniS ne ba mxo lod fos fa tis ma ri le biT ( mo no Te -

ra pi a), rad gan 1,25(OH)₂D bu neb ri vad mo ma te bu-

lia da ga mo xa tu lia hi per kal ci u ria. aR niS nu li 

aum jo be sebs hi per kal ci u ri as, Tum ca iz r de ba 

fos fa tu ri is da hi per pa ra Ti re o i diz mis gan vi -

Ta re bis ris ki. 

 
 

bu ro su ma bi  

bu ro su ma bi aris mo nok lo nu ri an tis xe u li, ro -

me lic ukav Sir de ba FGF23-s da Trgu navs mis aq ti -

vo bas. igi dam t ki ce bu lia FDA-s mi er ro gorc mo -

no Te ra pia bav S veb sa da moz r di leb Si XLH-is an TIO 

(sim sim v niT ga mow ve u li os te o ma la ci a)-s dros. 

bu ro su ma bi ga mo ye ne ba ar aris re ko men di re bu li 

FGF23-is da ba li kon cen t ra ci is da sa Su a lo da 

mZi me xa ris xis Tir k m lis da a va de bis Sem Tx ve va Si. 

XLH-is mqo ne bav S veb sa da moz r di leb Si Ca ta re -

bul ma kli ni kur ma kvle veb ma aC ve na, rom bu ro su -

ma bi zrdis TmP`GFR-s, Sra tis fos fors da 

1,25(OH)₂D-s. kan q veS Sey va ni li bu ro su ma bis na xe -

var daS lis pe ri o di da ax lo e biT 13-19 dRea, do -

zi re ba xde ba yo vel 4 kvi ra Si moz r di leb Si, xo lo 

yo vel 2 kvi ra Si bav S veb Si. 
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TmP`GFR-is maq si ma lu ri zrda aRi niS ne ba ineq ci -

i dan da ax lo e biT 7 dRis Sem deg, xo lo Sra tis fos -

fo ris da 1,25(OH)₂D-is pi ki mi iR we va ineq ci i dan 3-7 

dRis gan mav lo ba Si. Srat Si 1,25(OH)₂D-is maq si ma -

lu ri do ne pir ve li ram de ni me ineq ci is gan mav lo -

ba Si aR wevs fi zi o lo gi ur nor ma ze ma Ral zRvruls 

Tum ca, kli ni kur kvle veb Si hi per kal ce mia da hi -

per kal ci u ria ar gan vi Ta re bu la. gan me o re bi Ti do -

zi re bi sas, do zis Sem d gom 1,25(OH)₂D-is zrdis am p -

li tu da Tan da Tan mcir de ba da uf ro fi zi o lo gi -

ur do ne ebs uax lov de ba. kal cit ri o li sa da fos -

fa tis mkur na lo ba un da Sewy des bu ro su ma bis dawye -

bam de 1 kvi riT ad re. bav S veb Si bu ro su ma bis mi Re ba 

iwye ba do ziT 0.8 mg`kg yo vel 2 kvi ra Si, ro me lic 

Se iZ le ba ga i zar dos 2 mg`kg-mde yo vel 2 kvi ra Si, 

miz nad isa xavs Sra tis fos fo ris da ba li dan sa Su a -

lo-nor ma lur kon cen t ra ci am de ay va nas hi per fos -

fa te mi is Ta vi dan asa ci leb lad. moz r di leb Si stan -

dar tu li do zaa 1 mg`kg yo vel 4 kvi ra Si. maq si ma -

lu ri do za sxe u lis wo nis mi xed viT Se ad gens 90 mg-

s. hi per fos fa te mi is gan vi Ta re bis Sem Tx ve va Si sa -

Wi ro ebs do zis Sem ci re bas. Se sa ba mi sad, mniS v ne lo -

va nia Sra tis fos fo ris pe ri o du li ga zom va. 

XLH-is kli ni ku ri sim Zi me mniS v ne lov nad mer -

ye obs, ise ve ro gorc mi si re a gi re ba stan dar tul 

Te ra pi a ze. go niv ru lia yve la bav S vis T vis mkur -

na lo bis dawye ba stan dar tu li Te ra pi iT, ra Ta Se -

fas des sawyi si pa su xi da Ta vi dan iq nas aci le bu-

li mkur na lo bis dawye bis dag vi a ne ba (a se ve, xar -

je bi sa da sa dazR ve vo pi ro be bis ga mo, bevr pa-

ci ents Se iZ le ba das Wir des stan dar tu li Te ra -

pi is pe ri o di bu ro su ma bis da sam t ki ceb lad). 

Tum ca, im pa ci en teb Si, rom leb sac aqvT uf ro 

mZi me ra qi ti, uf ro ga mo xa tu li de for ma ci e bi da 

da ba li sta tu ra, bu ro su ma bis uf ro ad re dawye-

ba mi zan Se wo ni lia im bav S veb Si, rom le bic kar gad 

ita nen stan dar tul Te ra pi as da aqvT kar gi Se de -

ge bi — zrdis ga um jo be se ba, tu te fos fa ta zis nor -

ma li za cia da de for ma ci e bis arar se bo ba — stan -

dar tu li Te ra pi is gag r Ze le ba go niv ru lia. Tum-

ca, am bav S veb Si auci le be lia gar Tu le be bis mo ni -

to rin gi, ma ga li Tad hi per pa ra Ti re o i diz mis, rac 

Se iZ le ba gax des bu ro su mab ze ga das v lis mi ze zi. 

im bav S veb Si, rom leb sac stan dar tu li Te ra pi-

is fon ze ma inc aRe niS ne baT mud mi vi ra qi ti, Zvlis 

tki vi li, zrdis de fi ci tis ga u a re se ba an tu te 

fos fa ta zas nor ma li ze ba ver xde ba, un da ga ni xi -

le bo des bu ro su mab ze ga das v la. stan dar tu li Te -

ra pi is Sem Tx ve va Si mkur na lo bis geg mis srul fa -

sov nad Ses ru le ba rTu lia, rad gan sa Wi roa dRe Si 

mra val je ra di do zi re ba, rac Se iZ le ba iyos mi si 

SezRu du li efeq tu ro bis da ma te bi Ti mi ze zi. aseT 

si tu a ci a Si bav S ve bis T vis uf ro sar geb li a ni Se iZ -

le ba iyos bu ro su ma bis ineq ci eb ze ga das v la da me -

di ka men tis yo vel 2 kvi ra Si mi Re ba, rac uz run vel -

yofs uf ro sta bi lur Te ra pi ul efeqts. ar ar se -

bobs bu ro su ma bis kli ni ku ri kvle ve bi an sxva ti p-

is kvle ve bi, rom le bic exe ba mo zar do bi dan moz r -

di lo ba Si ga das v lis pe ri ods. praq ti ka Si mi Re bu-

lia, rom mkur na lo ba gag r Zel des bav S v Ta do zi -

re bis re Ji miT — yo vel 2 kvi ra Si — ma nam, sa nam tu -

te fos fa ta za ar nor ma liz de ba asa kis T vis Se da -

ba mi sad da pa ci en ti aS ka rad ar da as ru lebs zrdas 

(Zvlo va ni asa kis an zrdis Sewy ve tis mi xed viT), Sem -

deg ki mox des ga das v la bu ro su ma bis yo vel 4 kvi -

ra Si do zi re ba ze, rac Se e sa ba me ba moz r dil Ta re -

Jims. 2-dan 4 kvi ri an in ter va leb ze ga das v li sas sa -

Wi roa la bo ra to ri u li mo ni to rin gi, ra Ta da das -

tur des, rom fos fo ris do ne rCe ba miz nob riv di -

a pa zon Si da mox des do zis Se sa ba mi si ko req cia. 

mo ni to rin gi mo ni to rin gi msgav sia ro gorc stan -

dar tu li Te ra pi is, ase ve bu ro su ma bis Sem Tx ve va -

Si. sawyis etap ze la bo ra to ri u li kon t ro li tar -

de ba yo vel T vi u rad, xo lo sta bi lu ri do zi re bis 

miR we vis Sem deg Se iZ le ba ga xan g r Z liv des yo vel 3-

4 Tve Si. kon t ro li mo i cavs Sra tis fos fors, kal -

ci ums, kre a ti nins, tu te fos fa ta zas ase ve Sar d Si 

kal ci um sa da kre a ti nins gan sazR v ras. 

Tu Srat Si fos fo ri mo ma te bu lia, mkur na lo-

bis ti pis mi u xe da vad, do ze bi un da Sem cir des. ase -

ve, Tir k m lis fun q ci is ga u a re se ba an nef ro kal -

ci no zis prog re si re ba war mo ad gens do zis Sem ci -

re bis sa fuZ vels. 

hi per kal ce mia war mo ad gens kal cit ri o lis do -

zis Sem ci re bis Cve ne bas. ase ve un da ga ni xi le bo -

des bu ro su ma bis do zis Sem ci re ba hi per kal ce mi -

is an hi per kal ci u ri is Sem Tx ve va Si. 

bu ro su ma bis do zi re ba re gu lir de ba Sra tis 

fos fo ris mi xed viT da ara tu te fos fa ta zis mi -

xed viT. bav S veb Si auci le be lia zrdis da ren t ge -

nog ra fi u li cvli le be bis mo ni to rin gi yo vel w -

li u rad.

ga mo ye ne bu li li te ra tu ra:  

Haffner 2025 update. 
Carpenter NEJM Burosumab trial. 
Endocrine Reviews hereditary hypophosphatemia review. 
https://www.nature.com/articles/s41581­024­00926­x?utm. 
https://academic.oup.com/jcem/article/108/1/209/6671527. 
https://www.merckmanuals.com/professional/pediatrics/congenital­renal­transport­abnormalities/hypophos­

phatemic­rickets?query=hypophosphatemic%20rickets. 
https://www.sciencedirect.com/science/article/abs/pii/S0031395518301391?via%3Dihub. 
https://emedicine.medscape.com/article/922305­print. 
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reziume 
 

hi po fos fa te mi u ri ra qi ti 
 

ni no gel di aS vi li, ele ne xo daS ne li, me dea ca na va, 
Ta mar abu la Ze, gu ram Ci taia, ni no kvir k ve lia, 

qe Te van qva Ta Ze, da viT kvir k ve lia 

(i.ci ciS vi lis sa xe lo bis bav S v Ta kli ni ka) 

 

hi po fos fa te mi u ri ra qi ti war mo ad gens me ta bo lu ri ra qi tis mniS v ne lo van for mas, ro me lic 
ga mow ve u lia Tir k m lis mi er fos fo ris qro ni ku li da kar g viT da ume tes Sem Tx ve va Si aso ci re bu -

lia FGF23­is mo ma te bul aq ti vo bas Tan. da a va de ba kli ni ku rad vlin de ba zrdis Se fer xe biT, qve da 
ki du re bis de for ma ci iT, Zvlis tki vi li Ta da ra qi tu li fe no ti piT, xo lo la bo ra to ri u lad xa -

si aT de ba hi po fos fa te mi iT, tu te fos fa ta zis ma te biT da fos fo ris tu bu lu ri re ab sor b ci is 
daq ve i Te biT. 

sta ti a Si war mod ge ni lia 4 wlis go go nas kli ni ku ri Sem Tx ve va, ro mel sac 2 wlis asa ki dan aRe niS ne -

bo da ra qi tu li cvli le be bi: qve da ki du re bis da gul m ker dis de for ma cia, zrdis Se fer xe ba, ma dis 
daq ve i Te ba, ga Ri zi a ne ba do ba. la bo ra to ri ul ma kvle veb ma ga mo av li na hi po fos fa te mia, tu te fos fa -

ta zis ma Ra li do ne, nor ma lu ri kal ci u mi, mo ma te bu li pa ra Ti re o i du li hor mo ni da FGF23­is maC ve ne -

be li. fos fo ris maq si ma lu ri tu bu la ru li re ab sor b ci is (TmP`GFR) daq ve i Te bu li mniS v ne lo ba mi u -

Ti Teb da Tir k m lis mi er fos fo ris da kar g va ze. 
kli ni ku ri, la bo ra to ri u li da ga moT v li Ti mo na ce me bis sa fuZ vel ze da is va FGF23­aso ci re bu li 

hi po fos fa te mi u ri ra qi tis di ag no zi. pa ci en ti ga da mi sa mar T da ge ne ti kur kvle va ze PHEX ge nis mu ta -

ci is da sa das tu reb lad. 
war mod ge ni li Sem Tx ve va xazs us vams hi po fos fa te mi u ri ra qi tis dro u li di ag nos ti kis mniS v ne lo -

bas im pa ci en teb Si, ro mel Tac aRe niS ne baT ra qi tu li cvli le be bi D vi ta mi nis adek va tu ri pro fi laq -

ti kis mi u xe da vad. ad re u li di ag no zi sa Su a le bas iZ le va dro u lad da iwyos mi zan mi mar Tu li Te ra pia 
da Sem cir des Con Cxis de for ma ci e bis prog re si re ba da grZel va di a ni gar Tu le be bi. 

 

pe di at ria, bav S v Ta nef ro lo gia, bav S v Ta en dok ri no lo gia 
 
 

 
SUMMARY 

 
 

HYPOPHOSPHATEMIC RIC KETS 
 

NINO GELDIASHVILI, ELENE KHODASHNELI, MEDEA TSA NA VA, 
TA MAR ABULADZE, GURAM CHI TAIA, NINO KVIRKVELIA, 

KETEVAN KVATADZE, DAVIT KVIRKVELIA 

(I. Tsit sis h vi li Chil d ren’s Cli nic) 
 
Hypophosphatemic ric kets rep re sents an im por tant form of me ta bo lic ric kets ca u sed by chro nic re nal phos p ha te 

was ting and is most com monly as so ci a ted with in c re a sed ac ti vity of fib rob last growth fac tor­23 (FGF23). Cli ni cally, it 
pre sents with growth re tar da ti on, lo wer limb de for mi ti es, bo ne pa in, and a cha rac te ris tic rac hi tic phe noty pe, whi le la ­
bo ra tory fin dings typi cally in c lu de hypop hos p ha te mia, ele va ted al ka li ne phos p ha ta se le vels, and re du ced tu bu lar phos ­
p ha te re ab sor p ti on. 

We re port the ca se of a 4­ye ar­old girl who pre sen ted with prog res si ve rac hi tic chan ges from the age of 2 ye ars, in ­
c lu ding lo wer limb de for mi ti es, chest wall de for mity, growth de lay, dec re a sed ap pe ti te, and ir ri ta bi lity. Laboratory eva ­
lu a ti on re ve a led per sis tent hypop hos p ha te mia, ele va ted al ka li ne phos p ha ta se le vels, nor mal se rum cal ci um le vels, in c ­
re a sed pa rat h y ro id hor mo ne le vels, and ele va ted FGF23 con cen t ra ti ons. Re du ced tu bu lar ma xi mum phos p ha te re ab ­
sor p ti on per glo me ru lar fil t ra ti on ra te (TmP`GFR) con fir med re nal phos p ha te was ting. 

Based on the cli ni cal pre sen ta ti on, bi oc he mi cal fin dings, and cal cu la ted in di ces, a di ag no sis of FGF23­me di a ted 
hypop hos p ha te mic ric kets was es tab lis hed. The pa ti ent was re fer red for ge ne tic tes ting to eva lu a te a pos sib le PHEX ge ­
ne mu ta ti on in or der to con firm or ex c lu de X­lin ked hypop hos p ha te mia. 

This ca se hig h lights the im por tan ce of early re cog ni ti on of hypop hos p ha te mic ric kets in chil d ren pre sen ting with 
rac hi tic de for mi ti es des pi te ade qu a te vi ta min D prop h y la xis. Early di ag no sis al lows ti mely ini ti a ti on of tar ge ted the rapy 
and may help pre vent prog res si on of ske le tal de for mi ti es and long­term com p li ca ti ons.  

Pediatrics, Pediatric Nephrology, Pediatric Endocrinology
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INTRODUCTION & BACKGROUND  
What is Kawasaki Disease (KD)? 
First recorded clinical criteria by Dr. T Kawasaki in 1967.A 

self­limiting acute vasculitis in children under 5, now the leading 
cause of acquired heart disease in developed nations. It is 
defined by persistent fever and a set of distinct clinical signs. 

 
The Challenge of Incomplete KD (IKD) 
Approximately 28.4% of KD patients in China present with 

IKD. These patients do not meet the full diagnostic criteria for 
"Complete KD", posing significant diagnostic difficulties. 

 
Why is IKD Important? 
IKD patients face higher risk of Coronary Artery Lesions 

(CALs) due to delayed diagnosis. The lack of a universal 
standard leads to inconsistent clinical practice. 

  
DEFINITION & CLASSIFICATION  
Complete Kawasaki Disease (CKD) 
Defined by fever ≥ 5 days plus≥ 4 out of 5principal clinical 

criteria: 
01. Bilateral conjunctival injection (Non­exudative) 

02. Oral mucosal changes (Erythema, cracked lips, straw­
berry tongue) 

03. Cervical lymphadenopathy (Acute, >1.5 
04. Polymorphic rash (Non­vesicular, generalized) 
05. Extremity changes (Erythema, edema, periungual 

desquamation)  
Incomplete Kawasaki Disease (IKD) 
High Quality Evidence, Weak Recommendation 
Fever ≥ 5 days (or fever < 5 days at presentation) 
Presence of≤ 3of the 5 principal clinical criteria for CKD 
Abnormal echocardiographyORsupportive lab findings 
Other potential causes of the febrile illness must be ex­

cluded 
  
EPIDEMIOLOGY OF IKD 
Geographic Variation 
Highest incidence in East Asia (Japan, South Korea, China), 

significantly lower in Western countries.  
Age of Onset & Risk 
Patients areyounger(many <2 years). Infants <6 months 

face an85% riskof developing CALs. 
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Seasonality (China) 
Clinical onset peaks during spring and summer seasons, 

showing a clear temporal pattern. 
 
Gender Distribution 
Slight male predominance is observed, with a gender 

ratio (M:F) of approximately1.5 : 1. 
 
Clinical Significance (CALs Association) 
Major contributor to CALs (57.5% vs 31.5% in CKD), often 

linked to delayed diagnosis.  
 
CLINICAL FEATURES OF IKD VS. CKD  

 
Shared Pathological Essence 
Despite variations in clinical signs, both IKD and CKD 

represent the same fundamental disease process: 
Systemic Vasculitis– A condition characterized by inflam­

mation of small­ and medium­sized blood vessels, driven by 
excessive activation of the immune system. 

Visual Symptom Distribution Summary 
The figure (left) visually contrasts the symptom 

burden: CKD presents with a dense distribution of classic 
clinical markers (e.g., bilateral conjunctival injection, 
polymorphous rash), while IKD shows a sparser pattern. 
This visual difference is key for early clinical suspicion 
and diagnosis. 

  
DIAGNOSTIC CHALLENGES IN IKD 
Atypical Presentation 
Symptoms are often incomplete, subtle, or appear se­

quentially, making initial recognition difficult. 
 
Differential Diagnosis 
Symptoms overlap with various pediatric infections 

(viral exanthems, scarlet fever) and connective tissue dis­
eases. 

 
Delayed Diagnosis 
Lack of clear criteria leads to a "wait­and­see" approach, 

missing the critical window for intervention. 
 
Severe Consequence 
Delayed treatment significantly increases the risk of de­

veloping CALs, the most serious complication of KD. 
 
Clinical Variability 
No single, universally accepted diagnostic standard exists, 

leading to inconsistent practices. 
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Key Differences in Presentation

Feature 

Lymphadenopathy 
Classic Triad 
(Rash/Oral) 
BCG Scar Redness 
Periungual 

Incomplete     
KD (IKD) 

Lower (e.g., 35%) 
Significantly 
Lower 
Higher Probability 
Higher Incidence

Complete KD 
(CKD) 

Higher (e.g., 65%) 
Highly Prevalent 

Lower Probability 
Lower Incidence

DIAGNOSTIC EVALUATION PROCESS (ALGORITHM) 
Based on the 2024 Chinese Guideline, adapted from AHA guidelines

Exclude KD Echocardiogram

Exclude KD

Persistent 
fever

Persistent Defervesce

<3 ≥3

High KD possibility

Clinical evaluation

Laboratory examination

CRP≥30 mg/L and ESR≥40 mm/h

Observation for 2 days Laboratory tests

CRP<30 mg/L and ESR<40 mm/h

Persistent fever Defervesce

No peeling Typical peeling

① Anemia 
② Platelet count > 450 × 10 9/L 
after 7 days of fever 
③ Albumin < 30 g/L 
④ Elevated ALT level 
⑤ WBC count ≥ 15.0×10 9/L 
⑥ Urine WBC≥ 10/hpf

Echocardiogram Echocardiogram

Negative Positive

Treat

Low KD possibility
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KEY DIAGNOSTIC TOOLS  
Echocardiography 
An indispensable imaging modality for diagnosing IKD 

and thoroughly assessing its cardiovascular complications. 
 
Core Assessment Parameters 
• CALs:Measure internal diameters & calculate Z­scores 

(≥2.5 = Aneurysm). 
• Cardiac Function:Evaluate left ventricular perform­

ance. 
• Abnormalities:Check for valvular regurgitation & peri­

cardial effusion. 
Z­Score Significance:This standardized metric is critical 

for differentiating normal variations from true aneurysmal 
dilatation in patients. 

 
Laboratory Tests 
Leverages biochemical markers of inflammation and sys­

temic clinical signs to support the diagnosis. 
 
Primary Inflammatory Markers 
• CRP:> 30 mg/L indicates severe inflammation. 
• ESR:> 40 mm/h is a strong supporting indicator for IKD 

diagnosis. 
 
Supplementary Criteria (≥ 3/6 Positive) 
Anemia, Thrombocytosis, Hypoalbuminemia, Elevated 

ALT, Leukocytosis, Aseptic Pyuria. 
 
 
GENERAL TREATMENT PRINCIPLES  
Primary Goal 
Rapidly suppress the acute inflammatory response to 

minimize the risk of developing Coronary Artery Aneurysms 
(CAAs). 

 
Standard Regimen 
Similar to Complete KD:High­dose IVIG + Aspirinis the 

cornerstone of therapy. 
 
Critical Timing 
Initiate treatment within the first 10 daysof onset, ideally 

before the arteritis peaks around day 8­9. 
 
Late Diagnosis Considerations 
Even post­day 10, treat with IVIG if inflammation (CRP/ESR) 

persists or CALs are present. 
 
 
FOLLOW-UP RECOMMENDATIONS  
Temperature Monitoring 
Monitor daily for1­2 weeks post­discharge. Contact physi­

cian immediately if fever recurs (>38.0°C oral), a critical sign 
of recurrence. 

 
Echocardiography Follow­up 
Perform at diagnosis and regularly (e.g., within 2 months) 

to monitor coronary artery status and guide treatment 
duration effectively. 

Antiplatelet Therapy Duration 
Continue low­dose aspirin until normalization.Indefinite 

therapymay be required for patients with persistent coronary 
aneurysms. 

 
 
Evidence­Based Care 
Key strategies for optimal patient outcomes 
  
SUMMARY OF KEY RECOMMENDATIONS  
01. Diagnosis 
Requires amultimodal approachcombining clinical judg­

ment, labs, andechocardiography. 
 
02. Treatment Timing 
Early interventionis key. Initiate IVIG/aspirin ideally 

within7 daysof fever. 
 
03. IVIG Therapy 
Standard:2 g/kgsingle dose. A second dose is primary for 

IVIG­resistant cases. 
 
04. Aspirin Use 
Medium­dosefor acute inflammation,low­dosefor an­

tiplatelet prophylaxis later. 
 
05. Glucocorticoids 
Reserve forIVIG­resistantor high­risk patients. Not for 

first­line monotherapy. 
 
06. Close Follow­up 
Essential monitoring include stemperature checks and 

serial echocardiograms. 
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KD AND COVID-19  
Outbreak of new coronavirus in six European countries 

among children 
Symptoms are similar, systemic rash, heart inflammation, 

arterial swelling, etc.; 
More severe patients; 
Symptoms manifested as Kawasaki disease 
Most critically ill children have a positive new crown.

47
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SUMMARY 
 

GUIDELINE FOR THE DIAGNOSIS AND TREATMENT  
OF INCOMPLETE KAWASAKI DISEASE IN CHINA  

DR JIAO FUYONG 
MD Paediatrics, Professor of Paediatrics; 

Xi’an Jiaotong University, Medical College Teaching Hospital, Xi’an, China; 
Member or the European A cademy of Natural Sciences; 

President ofthe European Center for TCM Czech Republic; 
Rewewer,Center for Doctoral Degrees Miistry of Education; 

Head of Inter Cooper Centre of Hospital Cooper Alliance of Shanghal Cooperation Organization; 
Honorary Prof, National Center for Ped Ministry of Health of Russia 

 
1) KD is a seriously affects the health of children, and Chinese doctors have conducted many epidemiological and clinical 

diagnosis and treatment studies. 
2) We have also developed a three­ consensus and guidelines for the diagnosis and treatment of KD in China. 
3) We hope to collaborate better with colleagues in NP to study the infections and neurological diseases related to KD. 

We also welcome colleagues of the world to China and Xi'an for cooperation.

THANK YOU 
Early recognition and prompt, standardized treatment are the keys to reducing the risk of coronary artery 

complications and improving long­term outcomes for children with IKD.

Donate 100 million RMB to the hospital. 
In memory of Mr. Kawasaki 
Monument. 
Gov. Health Dept approved only KD center in the country) 
This is to commemorate Mr. in the hospital.
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aq tu a lo ba. bo lo wleb Si gaC n da cno be bi auto -

i mu nu ri he pa ti tis Sem Tx ve ve bis gax Si re bis Ta o -

ba ze bav S v Ta asak Si. Zne li saT q me lia es WeS ma ri-

tad Sem Tx ve ve bis ricx vis, Tu sa me di ci no per so -

na lis in for mi re bu lo bis gaz r dis Se de gia. ase ve 

ga saT va lis wi ne be lia, rom B he pa ti tis sa wi na aR m -

de go sa yo vel Tao vaq ci na ci am da C he pa ti tis mkur -

na lo bis da ner g vam mkveT rad Se am ci ra vi ru sul 

he pa tit Tan da kav Si re bu li RviZ lis qro ni ku li 

da a va de be bis ricx vi da uf ro mi zan mi mar Tu li ga -

xa da auto i mu nu ri da zi a ne bis mi mar Tu le biT pa -

ci en tis kvle va. 

auto i mu nu ri me qa niz miT RviZ lis da zi a ne ba bav -

S veb sa da moz r di leb Si xde ba sa mi da a va de bis Sem -

Tx ve va Si: 

• auto i mu nu ri he pa ti ti (AIH); 

• auto i mu nu ri mas k le ro ze be li qo lan gi ti 

(ASC); 

• RviZ lis tran s p lan ta ci is Sem d gom gan vi Ta -

re bu li auto i mu nu ri he pa ti ti (de no vo AIH). 

auto i mu nu ri he pa ti ti pir ve lad aR we res 1950 

wels. am ter mi nis qveS mo i az re ba prog re su li 

an Te bi Ti he pa to pa Tia, ro me lic mkur na lo bis 

ga re Se mi dis RviZ lis e.w. end-sta ge da zi a ne bam -

de da tran s p lan ta ci is auci leb lo bam de. auto -

i mu nu ri he pa ti tis T vis ti pi u ria mded ro bi Ti 

sqe sis pre va li re ba, hi per ga mag lo bu li ne mia, se -

ro po zi ti u ro ba da he pa ti tis his to lo gi u ri 

su ra Ti. 

se ro lo gi u ri pro fi lis mi xed viT ga nas x va ve -

ben auto i mu nu ri he pa ti tis ori sub tips: 

1. ti pi 1 (AIH­1). ima tebs an ti nuk le a ru li an -

tis xe u le bi (ANA) da `an glu vi kun Tis sa wi na aR m -

de go an tis xe u le bi (SMA); 

2. ti pi 2 (AIH­2). mo ma te bu lia RviZ lis da Tir k -

m lis sa wi na aR m de go mik ro so mu ri ti pi1 an tis xe u -

le bi (an ti-LKM­1) da `an RviZ lis sa wi na aR m de go 

ci to so lis ti pi 1 an tis xe u le bi (an ti-LC­1). 

epi de mi o lo gia. msof lio mas S ta biT auto i mu -

nu ri he pa ti tis gav r ce le ba Se ad gens 15.6 : 100 000 

pir ze, bav S veb Si 2.34 : 100 000. ka na da Si Se is wav les 

di di ko hor ta da mi vid nen im az ram de. rom we li -

wad Si fiq sir de ba 0.23 Sem Tx ve va 100 000 bav S v ze. 

bo lo ram de ni me de ka dis man Zil ze Se i niS ne ba six -

Si ris 50%-iani zrda. da ni is sa me fo ko le jis pe -

di at ri u li he pa to lo gi is cen t ris mo na ce me biT 

1990 wli dan 2000 wlam de Sem Tx ve ve bis ricx vi bav -

S v Ta asak Si 6-jer ga i zar da, ma Sin ro ca ama ve pe -

ri od Si moz r di le bis Sem Tx ve ve bis ricx vi mxo -

lod ga or mag da. pa ci en te bis 3`4 mded ro bi Ti sqe -

si saa. gvxvde ba ne bis mi er asa kob riv jguf Si, mag -

ram AIH­1 Sem Tx ve va Si Se im C ne va ori pi ki: uf ro si 

asa kis bav S veb sa da mo zar deb Si da 40 wlis moz r -

di leb Si. AIH­2 gvxvde ba Zi ri Ta dad ad re u li asa -

kis bav S veb Si, zog jer Cvi leb Sic da axal gaz r deb -

Si, iS vi a Tia uf ros asak Si. da a va de bis dro u li 

iden ti fi ka ci is da di ag nos ti kis dag vi a ne ba pir -

da pir aisa xe ba prog noz ze. ad re u li iden ti fi ka -

cia, pir ve li ri gis Te ra pi is dro u li dawye ba aris 

RviZ lis an Te bis kon t ro lis da bi o qi mi u ri re mi -

si is miR we vis wi na pi ro ba. 

da a va de ba imu nu ri war mo So bi saa da risk jgufs 

mxo lod ge ne ti ku ri gan wyo bis (HLA spe ci fi u ri 

ale le bis mqo ne pi re bi war mo ad ge nen. auto i mu nu -

ri he pa ti tis pro vo ci re ba Se uZ lia sxva das x va me -

di ka men tebs: nit ro fu ran to i ni, in f liq si ma bi, mi -

no cik li ni, aR we ri lia Se saZ lo aso ci a cia dik lo -

fe nak Tan, ator vas ta tin Tan, ro zu vas ta tin Tan, 

eta ner cep t Tan. iS vi a Tad ace ta mi no fe ni an ta i -

le no li 

kli ni ku ri su ra Ti. moz r di le bis T vis ti pi u -

ria da a va de bis qro ni ku li mim di na re o ba sa er To 

si su tiT, gu lis re vis Seg r Z ne biT, muc lis tki vi -

liT da ar T ral gi iT. bav S veb Si moz r di leb Tan Se -

da re biT kli ni ku ri ma ni fes ta cia uf ro mZi mea da 

mra val fe ro va ni: 

1. da a va de bas xSi rad mwva ve da sawyi si aqvs da 

mwva ve vi ru sul he pa tit sa hgavs. Sem Tx ve ve bis 40-

45%-Si vlin de ba gu lis re va`Re bi ne ba, ano req sia, 

sax s re bis da muc lis tki vi li, siy viT le, Sar dis 

ga mu qe ba da fe ka li e bis ga u fe ru le ba; 

2. Se saZ le be lia ma ni fes ta cia RviZ lis ful mi -

nan tu ri uk ma ri so biT da II-IV xa ris xis RviZ lis mi -

e ri en ce fa lo pa Ti is su ra TiT ini ci a lu ri niS ne -

bis ga mov le ni dan 2 kvi ra -2 Tvis far g leb Si (AIH­1 

dros 3% da AIH­2 Sem Tx ve va Si 25%); 

pe di at ri u li auto i mu nu ri he pa ti ti:  
di ag no zi da mar T va 

 

m.d. ci ci fa ru la va. m.d. maia Cxa i Ze. m.d. ia xur ci la va 
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3. da a va de bis Tan da Tan ma ni fes ta cia gvxvde ba 

AIH­1 pa ci en te bis 40% da AIH­2 pa ci en te bis 25%-Si. 

aseT dros ti pi u ria prog re su li si sus te, mo re -

ci di ve siy viT le, ame no rea, Ta vis tki vi li, ano -

req sia, sax s re bis da muc lis tki vi li, di a rea, wo -

nis kar g va. di ag no zis das mam de ga dis sa Su a lod 

6Tvidan ram de ni me we li; 

4. zog jer da a va de ba la ten tu rad mim di na re -

obs da vlin de ba ci ro ziT da por tu li hi per ten -

zi iT anam nez Si siy viT lis an RviZ lis da in te re se -

bis ga re Se. ti pi u ria he ma te me zi si, sple no me ga -

lia, sis x l Caq ce ve bi. 

5. Se saZ le be lia RviZ lis tran sa mi na ze bis ma -

te bis Sem Tx ve vi Ti ga mov le na kli ni ku ri sim p to -

me bis ga re Se. 

auto i mu nu ri he pa ti tis dros xSi ria auto i mu -

nu ri da a va de be biT dat vir Tu li oja xu ri anam ne -

zi (40%), xo lo pa ci en te bis 20% aqvT Tan m x le bi 

auto i mu nu ri da a va de be bi, maT So ris Ti re o i di -

ti, naw la vis an Te bi Ti da a va de be bi (18%), he mo li -

zu ri ane mia, vi ti li go, ce li a kia (5-10%), in su lin -

da mo ki de bu li di a be ti, bex Ce tis da a va de ba, Si og -

re nis sin d ro mi, glo me ru lo nef ri ti, idi o pa Ti -

u ri Trom bo ci to pe nia, pig men tu ri ur ti ka ria, hi -

po pa ra Ti re o zi (8-23%) da adi so nis da a va de ba . 

aseT aso ci re bas uf ro xSi rad ti pi 2 dros aqvs 

ad gi li. AIH­2 Se saZ le be lia iyos auto i mu nu ri po -

li en dok ri no pa Ti is (kan di di a zi-eq to der mu li 

dis t ro fi is sin d ro mis) na wi li. es auto so mur re -

ce si u li da a va de baa, rom lis T vi sac ti pi u ria qro -

ni ku li mu ko ku ta nu ri kan di di a zi, hi po pa ra Ti re -

o zi da adi so nis da a va de ba. am pa ci en te bis 20-30%-

s uv lin de ba auto i mu nu ri he pa ti tic. ase ve xSi -

ria imu no de fi ci tu ri mdgo ma re o be bis da auto i -

mu nu ri he pa ti tis Tan x ved ra. aR we ri lia ge nu ri 

de feq te biT ga mow ve u li iS vi a Ti da a va de be bi, rom -

lis dros imu no de fi ci ti da auto i mu nu ri pa To -

lo gia er T ma neTs er wy mis. 

auto i mu nur he pa tit ze eW vi un da iq nas mi ta ni -

li yve la Sem Tx ve va Si, ro ca ad gi li aqvs RviZ lis 

da zi a ne bis kli ni ku ri da la bo ra to ri u li maC ve -

neb le bis ga xan g r Z li ve bas an ro ca mwva ve he pa ti -

tis cno bi li eti o lo gi u ri mi ze ze bi (in feq ci u ri 

da me ta bo lu ri) ga mo i ricxe ba. 

di ag nos ti ku ri kri te ri u me bi. di ag no zi is me ba 

kli ni ku ri, bi o qi mi u ri, imu no lo gi u ri da his to -

lo gi u ri mo na ce me bis sa fuZ vel ze im da a va de be -

bis ga mo ricx vis Sem deg, ro mel Tac Se uZ li aT msgav -

si se ro lo gi u ri da his to lo gi u ri cvli le be bi 

ga mo iw vi on (mag. he pa ti ti B, C da E; vil so nis da a -

va de ba; ara al ko ho lu ri ste a to he pa ti ti da me di -

ka men to zu ri he pa ti ti). 

auto i mu nu ri he pa ti tis sa di ag nos ti ko kri te -

ri u mia mo cir ku li re auto an tis xe u le bis mo ma te -

bu li tit ri, Tum ca es maC ve ne be li un da gan xi lu -

li iq nas sxva di ag nos ti kur kri te ri u meb Tan kon -

teq s Si, rad gan tit ris ma te ba ara pir da pi ri imu -

nof lu o res cen ci is me To diT ti pi u ria RviZ lis 

sxva da a va de be bis T vi sac. auto an tis xe u le bis sa -

xe o bis sa fuZ vel ze Se saZ le be lia da a va de bis sub -

ti pis dad ge na: Tu mo ma te bu lia ANA and SMA es pir -

vel tip ze mi u Ti Tebs, Tu an ti­LKM1 and an ti­LC­1 me o -

re tip ze. iS vi a Tad Se iZ le ba mo i ma tos an ti mi to -

qon d ri u li an tis xe u leb ma (AMA), Tum ca es uka nas -

k ne li uf ro pir ve la di bi li a ru li qo lan gi tis 

mar ke ria. an tis xe u le bis da de biT tit rad iT v le -

ba moz r di leb Si 1:40, bav S v Ta asak Si 1:20. ne bis mi er 

asak Si da a va de bis da sawyi Si Se saZ le be lia tit ri 

ar iyos an um niS v ne lod iyos mo ma te bu li. aR we ri -

lia se ro ne ga ti u ri Sem Tx ve ve bic, rom le bic da -

de bi Tad pa su xob d nen ste ro i de biT mkur na lo bas. 

di ag no zis da das tu re bis da RviZ lis da zi a ne -

bis xa ris xis da sa zus teb lad auci le be lia RviZ -

lis bi of sia da bi op ta tis his to mor fo lo gi u ri 

kvle va. 

ti pi u ri his to lo gi u ri su ra Tia e.w. in ter fa ce he ­
pa ti tis — an Te ba, rom lis dro sac pe ri por tu li he -

pa to ci te bis nek ro zi vrcel de ba por tu li traq -

ti dan pe ri por tul zo na Si da mim de ba re pa ren qi -

ma Si vlin de ba lim fo ci tu ri da plaz mur uj re -

do va ni in fil t ra cia. an Te bi Ti uj re de biT gar Se -

mor ty mu li he pa to ci te bi ga nic dis Se Su pe bas da 

nek rozs. auto i mu nu ri he pa ti tis mwva ve mim di na -

re o bis an gam w va ve bis Sem Tx ve va Si ti pi u ria pan lo -

bu la ru li he pa ti ti da an Te bi Ti ub ne bis da kav Si -

re ba er T ma neT Tan nek ro zu li xi de biT. sxva nak -

le bad spe ci fi u ri cvli le be bia em pe ri po le zi da 

he pa to ci te bis ro ze tis msgav si gan la ge ba. ro ze -

tu ri cvli le be bi mi u Ti Tebs an Te biT da nek ro zis 

Sem d gom re ge ne ra ci ul pro ces ze. pe di at ri ul ko -

hor ta Si por tu li lim fop laz mu ri in fil t ra cia, 

ro ze te bis for mi re ba da em pe ri po le zi ga mov lin -

da auto i mu nu ri he pa ti tis Sem Tx ve ve bis 56%-Si.iS -

vi a Tad na na xi iq na hi a li nu ri Ca nar Te bi kup fe ris 

uj re deb Si, rac Se saZ le be lia ga mo ye ne bu li iq nas 

di fe ren ci re bis T vis sxva ge ne zis qro ni ku li he -

pa ti te bis gan. Tu ga mov lin da an Te bi Ti cvli le be -

bi sa naR v le gze bis ir g v liv, es Se saZ le be lia skle -

ro zu li qo lan gi tis maC ve ne be li iyos. 

Tu da a va de ba Ta vi dan ve RviZ lis mwva ve uk ma -

ri so biT mi dis, ma Sin ti pi u ria lo bu las cen t ra -

lu ri aris da zi a ne ba ma si u ri nek ro ziT da mul -

ti lo bu la ru li ko laf siT. 

mkur na lo ba. auto i mu nu ri he pa ti ti mi u xe da -

vad RviZ lis da zi a ne bis sim Zi mi sa da de bi Tad pa -

su xobs imu no sup re si ul Te ra pi as, ro me lic prog -

re si re bis pre ven ci is miz niT re ko men de bu lia da -

iwyos di ag no zis das mis Ta na ve. re mi si is miR we va 

xer x de ba TiT q mis 90%-Si. 

pred ni zo lo ni (an pred ni zo ni) 2mg`kg (maq si -

mum 60mg`dRe Si) do zis Tan da Tan kle biT 4-8 kvi -

ris gan mav lo ba Si tran sa mi na ze bis maC ve neb le bis 

daq ve i Te bis pa ra le lu rad. Se ma nar Cu ne be li do -

za 2.5-5mg `dRe Si xan g r Z li vad. ux Si re sad (80%) 

tran sa mi na ze bis maC ve neb le bis Sem ci re ba xer x de -

ba 2 Tve Si, srul nor ma li za ci as ram de ni me Tve 
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esa Wi ro e ba. ste ro i de bis gver di Ti efeq te bis pre -

ven ci is miz niT pir ve li 6-8 kvi ris man Zil ze RviZ -

lis fun q ci u ri tes te bis kon t ro li tar de ba yo -

vel k vi re u lad. 

se ri o zu li gver di Ti efeq te bis Sem Tx ve va Si, 

an ro ca tran sa mi na ze bis maC ve neb le bis Sem ci re ba 

fer x de ba, naC ve ne bia pa ra le lu rad aza ti op ri nis 

ad mi nis t ri re ba 0.5mg`kg`dRe Si. Tu ar vlin de ba 

toq si u ri efeq ti, do zis gaz r da xde ba 2.9-2.5mg`kg-

mde bi o qi mi u ri kon t ro lis miR we vam de. zo gi erT 

cen t r Si Ta vi dan ve iwye ben ste ro i dis da aza ti -

op ri nis kom bi na ci iT. aza ti op ri ni Ta vis mxriv he -

pa to toq si u ria, ami tom ci ro zis da siy viT lis 

mqo ne pa ci en teb Si ase Ti kom bi na cia sa ris koa (gver -

di Ti efeq te bis six Si re 93%, re ci di vis al ba To ba 

67%), ma Sin ro ca ste ro i du li Te ra pia da sa Wi ro -

e bis mi xed viT aza ti op ri nis da ma te bis Sem Tx ve va -

Si maC ve neb le bia 33-36% da 18-38% Se sa ba mi sad. 

bu de zo ni di — ga mo i yo fa RviZ liT da aqvs nak -

le bi gver di Ti efeq te bi pred ni zon Tan Se da re -

biT, ami tom ide a lur to pi kur mkur na lo bad iT v -

le ba. ro ca Se a da res 6 Tvis man Zil ze bu de zo ni di 

3mg 3-jer dRe Si stan dar tul pred ni zo lo nis 

kurss, re mi sia pir vel Sem Tx ve va Si dad ga 60%-Si, 

me o re Si 39%-Si. kom bi na cia aza ti op rin Tan uf ro 

efeq tu ri aR moC n da. 

cik los po ri ni A 4mg`kg`dRe ga yo fi li 3 mi Re -

ba ze 6 Tve da Sem deg ste ro i dis da`an aza ti op ri -

nis kur si. 

tak ro li mu si — (2.5-5 ng`mL) mo no Te ra pi is sa -

xiT ara e feq tu ria. kom bi na ci a Si Se saZ loa iZ le o -

des sa Su a le bas Se am ci ros Zi ri Tad sam kur na lo 

sa Su a le be bis do zi re ba. 

Ses wav lis pro ces Sia da ref raq te rul Sem Tx -

ve veb Si did imeds am ya re ben mi ko fe no lat mo fe -

til ze. Se saZ le be lia gax des me o re ri gis sam kur -

na lo sa Su a le ba uf ro mci re gver di Ti efeq te -

biT.  

Ri tu xi mab (an ti-B lymphoc y te mo noc lo nal an ti body) 
mxo lod 2 Sem Tx ve va Si iyo ga mo ye ne bu li. gver di -

Ti efeq tebs nak le bia, mag ram aris imu no sup re si -

ul pa ci en teb Si sef si sis gan vi Ta re bis ris ki (2.4%) 

Infliximab aqvs in feq ci u ri gar Tu le be bis da he -

pa to toq si u ro bis ma Ra li ris ki 

An ti‐tu mor nec ro sis fac tor (TNF)‐a (si ro li mus) saf -

r Txi loa, rad gan am pa ci en tebs aqvT de feq ti imu -

no re gu la ci a Si da es ki T uj re deb ze moq me debs. 

ga mo ye ne ba sul 4 Sem Tx ve va Si mox da gar da ma va li 

efeq tiT. 

prog no zi. moz r dil Ta asak Si re mi si ad iT v le -

ba xan g r Z li vi dro is man Zil ze tran sa mi na ze bis <2-

je ra di ma te ba. bav S v Ta asak Si mkur na lo bis Sem d -

go mi re mi si is de fi ni cia uf ro mkac ria da gu lis -

x mobs srul kli ni kur ga um jo be se bas da tran sa -

mi na ze bis nor ma lur maC ve neb lebs. re mi si is maC ve -

ne be li bav S veb Si 60-90%-ia. re mi si is miR we vis va -

de bi va ri a be lu ria da da da mo ki de bu lia sim Zi me -

ze da a va de bis pre zen ta ci is dros. pe di at ri u li 

auto i mu nu ri he pa ti tis mkur na lo ba re ko men de -

bu lia 2-3 wlis man Zil ze da mi si Sewy ve ta Se iZ le -

ba mxo lod ma Sin ro ca tran sa mi na ze bi da IgG nor -

ma liz de ba da auto an tis xe u le bis ANA`SMA tit ri 

uar yo fi Tia an maq si mum 1:20 er Ti wlis man Zil ze. 

sa sur ve lia mkur na lo bis Sewy ve tam de mox des RviZ -

lis bi op ta tis his to lo gi u ri kvle va. his to lo -

gi u ri ga um jo be se ba ra Tqma un da va deb Si Ca mor -

Ce ba kli ni ko`bi o qi mi ur`imu no lo gi ur re mi si as, 

Tum ca pa ci en te bis 95%-s efeq tu ri mkur na lo bis 

4 wlis Tav ze mniS v ne lo va ni his to lo gi u ri ga um -

jo be se ba ufiq sir de baT. ase Ti mid go miT Se saZ le -

be lia 

xan g r Z li vi re mi si is miR we va ti pi 1 Sem Tx ve ve -

bis 20%-Si, mag ram ti pi2 Sem Tx ve va Si 45%. re ci di -

vi fiq sir de ba Sem Tx ve ve bis 40%-Si. mi u xe da vad 

imi sa, rom bav S v Ta asak Si di ag no zis das mis dros 

pa ci en te bis 44-80%-s uk ve aqvs ci ro zu li cvli -

le be bi, le ta lo ba iS vi a Tia da pa ci en te bi xan g r Z -

li vad inar Cu ne ben sta bi lur mdgo ma re o bas. 

 
 

RviZ lis tran s p lan ta cia 
 

auto i mu nu ri he pa ti tis da skle ro zu li qo -

lan gi tis mqo ne pa ci en te bis ga mo sa va li RviZ lis 

qro ni ku li da a va de ba, on ko lo gia an RviZ lis uk -

ma ri so baa. aseT Sem Tx ve va Si tran s p lan ta cia er -

Ta der Ti ga mo sa va lia. es auci le be li xde ba ase ve 

ro ca pa ci en ti ste ro id re zis ten tu lia . 

auto i mu nu ri he pa ti tis ga mo tran s p lan ta ci -

is Sem Tx ve ve bis ricx vi va ri a be lu ria sxva das x va 

qve ya na Si da va ri rebs 9-55%-mde. aSS-Si 5 wli a ni 

sta tis ti kiT tran s p lan ta ci is ga mo sa va li am pa -

ci en te bis 80-90% war ma te bu lia.

ga mo ye ne bu li li te ra tu ra: 
 

1. Diagnosis and Management of Pediatric Autoimmune Liver Disease: ESPGHAN Hepatology Com mit tee Position Sta te ­
ment. JPGN _ Volume 66, Number 2, February 2018. 

2. Dermot Gleeson. Ro se mary Bornand. Ann Brownlee et al British So ci ety of Gastroenterology gu i de li nes for di ag no sis 
and ma na ge ment of auto im mu ne he pa ti tis. GUT 2024 v.74 is sue. 

3. Gleeson D , Martyn St Ja mes M , Oo YH et al What is the op ti mal first­li ne tre at ment of auto im mu ne he pa ti tis? A 
syste ma tic re vi ew with me ta­anal y sis of ran do mi sed tri als and com pa ra ti ve co hort stu di es. BMJ Open Gastroenterol 2025. 

4. Autoimmune he pa ti tis in chil d ren: Guidelines of the Indian So ci ety of Pediatric Gastroenterology, Hepatology, and 
Nutrition (ISPGHAN). Hepatology International 2025. 19:1275­1314.
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reziume 
 

pe di at ri u li auto i mu nu ri he pa ti ti: di ag no zi da mar T va 
 

m.d. ci ci fa ru la va. m.d. maia Cxa i Ze. m.d. ia xur ci la va 
 

Sro ma Si gan xi lu lia pe di at ri u li auto i mu nu ri he pa ti ti: di ag no zi sa da mar T vis Ta na med ro ve 

mid go ma. 

mniS v ne lo va nia,rom auto i mu nu ri he pa ti tis da skle ro zu li qo lan gi tis mqo ne pa ci en te bis ga mo sa -
va li RviZ lis qro ni ku li da a va de ba, on ko lo gia an RviZ lis uk ma ri so baa. aseT Sem Tx ve va Si tran s p lan ta -

cia er Ta der Ti ga mo sa va lia. es auci le be li xde ba ase ve ro ca pa ci en ti ste ro id re zis ten tu lia. 

auto i mu nu ri he pa ti tis ga mo tran s p lan ta ci is Sem Tx ve ve bis ricx vi va ri a be lu ria sxva das x va qve -

ya na Si da va ri rebs 9-55%-mde. aSS-Si 5 wli a ni sta tis ti kiT tran s p lan ta ci is ga mo sa va li am pa ci en te -

bis 80-90% war ma te bu lia. 
 
 

 
SUMMARY 

 
PEDIATRIC AUTO IM MU NE HE PA TI TIS: DI AG NO SIS AND MA NA GE MENT 

 
M. D. TSIT SI PARULAVA. M.D. MAIA CHKHA ID ZE. M.D. IA KHURTSILAVA  

The pa per dis cus ses pe di at ric auto im mu ne he pa ti tis: a mo dern ap p ro ach to di ag no sis and ma na ge ment. It is im por tant 
that the out co me of pa ti ents with auto im mu ne he pa ti tis and scle ro sing cho lan gi tis is chro nic li ver di se a se, on co logy, or li ­
ver fa i lu re. In such ca ses, tran s p lan ta ti on is the only so lu ti on. This is al so ne ces sary when the pa ti ent is ste ro id­re sis tant. 
The num ber of ca ses of tran s p lan ta ti on due to auto im mu ne he pa ti tis is va ri ab le in dif fe rent co un t ri es and ran ges from 9­
55%. In the USA, ac cor ding to 5­ye ar sta tis tics, the out co me of tran s p lan ta ti on in the se pa ti ents is 80­90% suc ces s ful.

ABSTRACT  
This literary review analyses the connection between 

the nervous system and gut microbiota via gut­brain axis. 
Our aim was to explore how different factors, including the 
mode of delivery, physical activity, breastfeeding or med­
ications, such as antibiotics and probiotics could cause the 
alterations in the gut microbiota and this way, have an in­
fluence on the early development of the nervous system 
and its later functions. We investigated the microbiota char­
acteristics across different ages, from neonatal to geriatric 
patients. Studies demonstrated that the composition of the 
microbiome has an essential role even in a very young age 
by producing different microorganisms and neurotransmitters. 
Additionally, recent researches have showed that the changes 
in the gut microbiota led to the neural­related diseases, in­
cluding Parkinson’s disease, ADHD, Autism Spectrum Disorder, 
etc. All of these factors underlines the importance of the 
gut in the development of the nervous system, however 
this evidence is not enough and still studies and researches 
need to be carried out in order to prove this relationship 
and influence. 

Keywords: Nervous System, Gut Microbiota, Gut‐Brain 
Axis, Factors, Development 

INTRODUCTION  
In modern medicine, the gut microbiota and its influence 

on the nervous system has become one of the most ques­
tionable and discussable topics. Many studies demonstrate 
that the microbiome controls the neurodevelopment via gut­
brain axis and may have an impact on later functions in life. 
Many scientists believe that some neural diseases, including 
Autism Spectrum Disorder (ASD), Attention Deficit Hyperactivity 
Disorder (ADHD), Depression, Anxiety are associated with 
the gut microbiota dysbiosis and its composition. For instance, 
based on some studies, a microorganism – clostridium has a 
negative impact on the Nervous System and it may cause de­
pression­like behavior or anxiety, whereas Bifidobacterium 
is linked to mood improvement and stress resilience. This is 
why, in today’s reality, it is considered that the gut microbiota 
holds a bigger influence on the Nervous System than we 
than we really think it does. For this reason, it is important to 
remember that the mode of delivery, type of feeding, med­
ications, such as antibiotics, probiotics and other factors that 
can cause dysbiosis may change the way of how the Nervous 
System works and cause dozens of diseases. Nevertheless, 
we still face the lack of studies, which means that we still 
cannot prove exactly the association of these two systems. 

GUT MICROBIOTA AND NERVOUS SYSTEM:  
EARLY-LIFE INFLUENCES AND  

LIFELONG EFFECTS (LITERARY REVIEW) 
 

ANNA TSKITISHVILI (Georgia,Tbilisi) 
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However, in order to understand the connection of the 

mentioned systems and how they influence each other, it is 
essential to discuss the characteristics of their development 
with their anatomy and physiology.  

 
THE NERVOUS SYSTEM IN EARLY LIFE:  
A DEVELOPMENTALLY SENSITIVE ORGAN  
SYSTEM ANATOMY AND PHYSIOLOGY  
The nervous system is the initial part of the human 

body development and formation. The NS is a combination 
of neurons whose main function and purpose is to produce 
and transfer information among all of the parts. The 
nervous system enables other organs to work properly in 
a balanced environment and all of the vital functions, 
such as breathing, heartbeat, digesting, also endocrinal 
processes, movements and sensations are dependent on 
the mentioned system itself. 

In order to understand the physiology and activity of the 
nervous system, it is essential to know the basic knowledge 
and anatomy of the mentioned part. 

First of all, the nervous system consists of two parts: 
Central nervous system (CNS) and Peripheral nervous system 
(PNS), who, notably, have different functions and both have 
a significant role in human body functioning. 

The Central nervous system is presented by two main 
organs: the brain and the spinal cord at the same time when 
the peripheral nervous system gathers all neural tissue 
outside the CNS. 

The brain itself is divided into 2 hemispheres: the right 
and the left. Both of the parts are responsible for different 
kind of behaviors. While the right hemisphere is in charge 
for creative and artistic thinking, the left brain manages lan­
guage, math and logical abilities. Moreover, the brain is 
structured with four parts: cerebrum, diencephalon, cerebellum 
and brainstem. Together these parts receive the impulses 
sent from different organs and systems of the human body 
and then send the commands accordingly. 

Regarding the spinal cord, this part of the nervous system 
works as the “bridge” between CNS and PNS, meaning that 
if the spinal cord is damaged, it will be impossible to have a 
CNS­PNS link. 

Besides the brain and spinal cord, the human nervous 
system consists of various parts, such as cerebral cortex, 
basal nuclei, thalamus, hypothalamus, pons, medulla oblongata, 
cerebellum, limbic system and reticular formation. 

The cerebral cortex is a layer that surrounds the brain, 
which is presented by gray matter and millions of neurons. 
However, the cortex itself is differenced by lobes: frontal, 
parietal, occipital, and temporal. The frontal lobe is responsible 
for motor function, language, problem solving, attention 
and memory, while sensory information processing is regulated 
by parietal lobe. In addition, occipital lobe is the center of 
the visual processing and, also, we face auditory stimuli 
processes which work by order of the temporal lobe. 

Nevertheless, to better comprehend physiology of nervous 
system, it’s essential to understand its various parts, besides 
the functions of each part of the CNS. 

The nervous system is presented by two cells: neurons 
and glial cells. Neurons are the most important structural 
and cultural part of the nervous system, which consist of 
axons (long organs producing impulses outside of the 
neural body) and dendrites (short structures that receive 
impulses from other neurons). With the coordinated action 
of these parts and also different types of neurons, the 
nervous system provides proper and normal physiology 
processes in the human body. However, there is no direct 
connection between axons and other neural cells. In reality, 
they are attached with the help of the area called the 
synapse. It is essential to mention that when the impulse 
is induced in the body, the chemical called neurotransmitter 
is released to send the mentioned impulse from the synapse 
to another cell. By binding to the effector cell’s membrane, 
neurotransmitters initiate biochemical events within the 
cell as directed by the CNS. 

As mentioned before, the nervous system is also pre­
sented with neuroglias, which are smaller cells that work 
to support neurons themselves. Remarkably, they play a 
huge role in myelinating neurons, maintaining homeostatic 
balance, supplying structural support, neuron nutrition 
and protection. 

In order to carry out all of the functions mentioned 
above, there are four different types of glial cell: 

Myelinating glial cells are responsible for forming the 
myelin sheath that stimulates axons. In the central nervous 
system, these cells are called oligodendrocytes, whereas 
in the peripheral nervous system, they are known as 
Schwann cells. Both astrocytes in the CNS and satellite 
glial cells in the PNS provide support and protection for 
neurons. 

Two additional types of glial cells are found only in the 
CNS: 

1. Microglia – work as the CNS’s phagocytic cells. 
2. Ependymal cells – acts as the layer of the ventricular 

system. 
In conclusion, it can be remarked that the central nervous 

system is responsible for the proper working of physiological 
processes and normal function of human emotions, motor 
and logical skills and critical thinking. 

However, we face a different situation while discussing 
the peripheral nervous system. 

The peripheral nervous system (PNS) is made up of 12 
pairs of cranial nerves, 31 pairs of spinal nerves, and numerous 
small groups of neurons called ganglia spread throughout 
the body. 

Peripheral nerves may be sensory (afferent), motor (ef­
ferent), or mixed (containing both types). Depending on the 
tissues they connect to, peripheral nerves can be categorized 
according to their modalities: 

1. Special – innervates special senses (e.g., the eye); 
found only in afferent fibers. 

2. General – supplies all structures except special senses. 
3. Somatic – targets the skin and skeletal muscles (e.g., 

biceps brachii). 
4. Visceral – supplies internal organs. 
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Additionally, the peripheral nervous system is divided 
into two parts: voluntary part – somatic nervous system and 
involuntary part – autonomous nervous system. 

Based on the titles, it is obvious that somatic nervous 
system acts according to the free will of a human himself, in 
short, that part of PNS is commanded by us with the help of 
all the fibers within cranial and spinal nerves. Somatic 
sensation is associated with touch, pressure, vibration, pain, 
temperature, stretch and position sense. 

However, it is conspicuously different when we think 
about autonomous nervous system. The ANS is demonstrated 
with sympathetic and parasympathetic systems, whose co­
ordinated actions provide balanced homeostasis, maintaining 
normal behavior of cardiac muscles, glandular cells, etc. 

Autonomic nerves form synapses within autonomic 
ganglia before reaching their target organs, meaning that 
each nerve has both presynaptic and postsynaptic components. 
Presynaptic fibers are found in the CNS and terminate by 
connecting to neurons in the peripheral autonomic ganglia. 
Postsynaptic fibers are the axons of these ganglion neurons, 
which reach the target tissues from ganglia. 

The sympathetic nervous system plays a crucial role in 
our body for adapting it with extreme situations, briefly, it 
gives signals for “fight­or­flight” environment by increasing 
a heartrate, providing faster breathing, elevating blood 
pressure and dilating pupils. Sympathetic nerve fibers have 
a thoracolumbar origin, meaning that they stem from the 
T1­L2/L3 spinal cord segments. They synapse with prevertebral 
and paravertebral ganglia, from which the postsynaptic 
fibers travel to supply the target viscera. [Overview of the 
nervous system. Author: Jana Vasković, MD]. 

In contrast to the SANS, the parasympathetic nervous 
system is responsible for “calming” the physiological processes 
in the human body by increasing the action of peristalsis 
and gland secretion. 

In conclusion, the autonomous nervous system regulates 
the physiological processes in cardiac, digestive and endocrinal 
systems, in short, it is an essential part for the normal home­
ostasis. 

  
EMBRYOGENESIS OF THE NERVOUS SYSTEM  
Furthermore, it is crucial to acknowledge the development 

of the nervous system itself in order to understand how to 
manage healthy functioning of the NS. 

It is important to note that the embryogenesis of the 
central nervous system is the first and key part of the NS de­
velopment. 

These formations, without a doubt, do not take place all 
at once. Those processes arise for weeks, chronologically to 
each other. 

The CNS arises from three primary germ layers: ectoderm, 
mesoderm, and endoderm. 

 Weeks 1 to 3: Zygote formation, blastocyst, and gas­
trulation occur 

 Mid­fourth week: Embryo is linear and uniform; noto­
chord formation occurs 

 Late­fourth week: Many forms of differential growth 
occur; upper limb buds always develop before the lower 
limb bud 

 Fifth week: Limb buds more pronounced 
 Sixth week: Can begin to see eyes and auricular 

hillocks, which will develop into the external ears 
 Seventh week: Formation of eyes, ears, and fingers 
 Late eighth week: Formation of all organ systems 
 Nine to 12 weeks (11 to 14 gestational age): Embryo 

has a large head, and small body and this is the time 
where the body grows in an attempt to catch up with the 
limbs. The genitalia can be recognized during this period 
giving a chance for parents to find out the gender of the 
embryo. 

 Thirteen to 16 weeks (15 to 18 gestational age): Coordinated 
limb developments and ossification of skull occur; Ovaries dif­
ferentiate and contain primordial ovarian follicles that contain 
oogonia; the eyes face anteriorly, and ears are in place. 

 Seventeen to 20 weeks (18 to 22 gestational ages): 
Eyebrows and head hair visible at 20 weeks 

 Twenty­one to 25 weeks (23 to 27 gestational age): 
Type II pneumocytes to secrete surfactant. It is after this 
stage when babies are considered viable. 

 Twenty­six to 29 weeks (28 to 31 gestational age): 
Eyelids open; the quantity of white fat increases. The CNS 
has matured and can control breathing as well as temperature 
function. Additionally, the bone marrow takes over (from 
the yolk sac) as the major site of erythropoiesis. 

 Thirty to 34 weeks (32 to 36 gestational age): Maturation 
and growth of organs occur. 

 Thirty­five to 38 weeks (37 to 40 gestational age): 
Baby now has a firm grasp with hands. Testes may have de­
scended in males. 

[Embryology, Central Nervous System; Mohamed Elshazzly; 
Michael J. Lopez; Vamsi Reddy; Omar Caban.]  

 
EARLY EMBRYONIC DEVELOPMENT AND  
NEURULATION  
The development of the central nervous system initiates 

with the formation of the trilaminar germ disc, which consists 
of the epiblast and hypoblast. Cells from the epiblast go 
through an epithelial­to­mesenchymal transition, taking the 
place of the hypoblast and they also multiply rapidly in the 
middle layer to form the mesoderm, which later becomes a 
key factor for forming connective tissues. After the mentioned 
process, it becomes possible to notice the primitive streak 
from the thickened region of the ectoderm. This structure 
plays a huge role in initiating the formation of the notochord. 
Notably, with the progression of development, the ectoderm 
concaves. This process gives a rise to the primitive node and 
primitive pit, where later the notochordal procedure is 
formed. The primitive pit is a small depression which is 
located at the center of the node. However, this part of the 
node is positioned in the notochordal canal. The notochord 
plays a role of the embryo’s longitudinal axis and provides 
help to format the parts of the intervertebral discs. 
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Regarding the process of the neurulation, the neural 

plate wraps to generate neural folds with a central neural 
groove. By combining, those folds form the neural tube and 
in the end, it established the central nervous system ­ the 
brain develops from the cranial two­thirds, and the spinal 
cord from the caudal third. 

As for the spinal cord, it is formed from the neural plate, 
which is presented with three layers: 

1. Ventricular – Forms the central canal. 
2. Mantle – Produces gray matter. 
3. Marginal – Constructs white matter. 
Additionally, the peripheral nervous system is developed 

from neuroepithelial cells which are transferred from pia 
mater to the ventricular layer, where they migrate to produce 
neurons, ependymal cells and glioblasts. However, it is im­
portant to know that the myelin sheath, formed by glial 
support cells, envelops axons and insulates neurons, thereby 
enhancing the speed of nerve signal conduction. 

1. Myelination of peripheral axons occurs via the neu­
rolemma, which comes from Schwann cells (which come 
from neural crest cells). 

2. Myelination of CNS axons occurs via oligodendrocytes, 
which are neuroepithelium derivatives. [Embryology, Central 
Nervous System, Mohamed Elshazzly; Michael J. Lopez; 
Vamsi Reddy; Omar Caban.] 

 
Notably, the brain is also developed during embryoge­

nesis. There are three primary vesicles which are then 
divided into five secondary brain vesicles: 

1. Prosencephalon, which is then formed into the fore­
brain. 

2. Mesencephalon, which is transformed into the midbrain. 
3. Rhombencephalon, which is the future hindbrain. 
In the end the pituitary gland, or hypophysis, develops 

from two distinct sources. The posterior pituitary forms as 
an extension of the hypothalamus, maintaining a direct 
neural connection. In contrast, the anterior pituitary arises 
from an ectodermal outpouching of the oral cavity. It relies 
on an extensive capillary network to communicate with the 
brain through the vascular system. 

In summary of all mentioned above, the Nervous System 
plays a significant role in the formation and development of 
all the parts and systems of human body. However, it must 
be remarked that the normal function of Nervous System is 
accomplished with the help of the digestive system and 
mainly, by the gut microbiota and its microorganisms, 
meaning that various bacterias residing in the microbiome 
control activities of the NS.  

 
EARLY DEVELOPMENT OF  
THE DIGESTIVE SYSTEM: IMPLICATIONS  
FOR NERVOUS SYSTEM FUNCTION  
ANATOMY AND PHYSIOLOGY  
The digestive system plays a huge role in human body. 

Its main function is to digest food that a human being 
consumes every day. 

In order to understand the functions of the mentioned 
part, it is essential to know the basis of the digestive system, 
its anatomy and physiology. 

First of all, what is the digestive system itself? The 
digestive system is the part of the human body, which 
consists of various organs and its main function is to digest 
and absorb all the essential substances that we take. 

The simplest approach for comprehending the digestive 
system is to split it into two parts: the first category consists 
of organs which are essential for building the gastrointestinal 
tract and the second, so called accessory digestive organs, 
have a huge role in food digesting and its absorption into 
every part of the human body. 

The gastrointestinal tract, also called the alimentary 
canal, exists in human organism to provide every part of the 
body with nutrients and compounds, which are essential for 
normal and adequate function. The digestion initiates with 
a mouth and ends with an anus, meaning that the mentioned 
organs are the beginning and ending parts of the gastroin­
testinal tract. In general, the alimentary canal consists of 
various segments: 

 Mouth – The beginning of digestion, where saliva (the 
special digestive juice) is produced to support the breakdown 
of food. 

 Pharynx – Transfers food from the mouth to the 
esophagus. 

 Esophagus – The muscular tube where the small parts 
of food are sent to in order to reach the stomach, the organ 
is placed in the center of human chest. 

 Stomach – Where the chemical digestion begins with 
the help of gastric juice, which is secreted in the stomach. 
Nutrients are formed into chyme. This part is the beginning 
of protein chemical breakdown. 

 Small intestine – Chymes produced from stomach are 
transferred to this part of the digestive system, this is the 
site where all the digestion and the absorption take place. 
The longest segment of the system, but because of its short 
diameter, it is still called “small intestine”. Consists of parts, 
such as duodenum (which is divided into four subgroups: 
the superior, descending, horizontal, and ascending), jejunum 
and ileum. 

 Big intestine – the site where the digestive system ac­
tivation comes to an end, is composed of cecum, colon, 
rectum and anus. The main role of this part is to terminate 
the absorption of food and water, plus produce some vita­
mins. 

Nevertheless, these are the functions of the first subdivision 
of the digestive system. Regarding the second group – the 
accessory digestive organs, also called the biliary tract, are 
placed in the upper part of the abdomen. This part is essential 
for providing the small intestine with enzymes and bile in 
order to break down the food. It consists of different organs: 

 Liver – the main part for metabolism and digestive 
system function regulation. 

 Gallbladder – sends bile (a mixture produced by liver) 
to duodenum. 

 Bile ducts – delivers bile (a mixture produced by liver) 
to the small intestine. 
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 Pancreas – secretes enzymes for better digestions, 
produces hormones to control the amount of sugar in human 
body. 

However, the digestive process is controlled by different 
segments of the body, such as hormones and nerves, meaning 
that endocrinal and nervous systems have an important 
impact on the digestive system itself. 

Cells which exist in the stomach and small intestine 
produce hormones which help the digestive system to ade­
quately accomplish its function. These hormones send signals 
in order to produce a digestive juice and also it informs the 
brain whenever the stomach is full or empty. 

Regarding the central nervous system, the spinal cord 
and the brain are linked to the digestive system thanks to 
the nerves and this way, the CNS controls the process of di­
gestion. For instance, when we smell or see the food, the 
brain informs the digestive system to produce saliva in the 
mouth with the help of the salivary glands. Moreover, in the 
GI tract walls we have the enteric nervous system (ENS) 
which send the signals to accelerate or slow down the move­
ment of food and the secretion of digestive juices. In short, 
the nerves control the actions and the functions of the 
digestive system by sending special signals. 

The alimentary canal is unable to absorb large food, this 
is why the molecules, such as lipids, proteins and nuclear 
acids, should be broken into small pieces, which is possible 
with the help of enzymes. There are many enzymes involved 
in the chemical digestion, for example: 

 Salivary – lingual lipase and salivary amylase. 
 Gastric – gastric lipase and pepsin. 
� Brush border ­α­Dextrinase, enteropeptidase, lactase, 

maltase, nucleosidases and phosphatases, peptidases and 
sucrase. 

 Pancreatic – carboxy­peptidase, chymotrypsin, elas­
tase, nucleases, pancreatic amylase, pancreatic lipase and 
trypsin. 

With the help of mentioned enzymes, proteins break 
into amino acids, fats break into fatty acids and glycerol and 
carbohydrates into simple sugars.  

 
THE GUT MICROBIOTA AND ITS  
EARLY DEVELOPMENT  
The most of the microorganisms that exist in the human 

body mostly live in the gut. Since the baby’s immune system 
is not yet fully developed, the gut microbiota plays an 
essential role in maintaining the normal health of human 
body. Moreover, the crosstalk between host and intestinal 
microbes is considered a cornerstone affecting the host's 
metabolism, immunity, autoimmunity and autoinflammation 
and elaborate networks linked to several organs. [The gut 
microbiota: its anatomy and physiology over a lifetime; 
Giulia Gibiino, Gianluca Ianiro, Giovanni Cammarota, Antonio 
Gasbarrini]. The first extensive exposure to these organisms 
occurs at birth: soon after an infant exits the womb, microbes 
begin to enter the human body and in time establish them­
selves in the gut. [Development of the gut microbiome in 

early life; Sinead Ahearn­Ford, Janet E Berrington, Christopher 
J Stewart]. 

The digestive system consists of normal microbiota, 
which contains fungi, bacteria, protists, archaea and some­
times viruses as well. The gut microbiota is essential for 
the GI tract normal function and can be damaged with 
the use of antibiotics or a diet. Furthermore, the gut mi­
crobiota can be the main reason of some diseases and in­
fections. Moreover, it is related to allergy, obesity and 
brain disorders. 

A healthy microbiome has various functions, such as 
metabolizing polysaccharides, which are nearly impossible 
to digest, fighting against pathogens and additionally playing 
the role of the barrier, and plus they reduce the activity of 
toxic products. 

As mentioned before, the development of gut microbiota 
begins after the birth, which includes two phases in early 
childhood. The first phase takes place during lactation 
period and as a result, Bifidobacteriums start residing in 
the microbiome. Recent studies show that Bifidobacteriums 
have a positive influence on mood improvement, stress re­
silience and cognitive function. Additionally, they reduce 
anxiety and depressive­type behavior. The second phase 
initiates after the weaning stage, when the infant is fed 
with solid food and thus, an adult­like microbiome establishes 
in the child’s gut. In the mentioned phase, besides Bifi­
dobacterium, Bacteroides, Prevotella, Ruminococcus, Clostrid­
ium, Veillonella and Firmicutes begin to live in the human 
organism. 

Notably, various factors play a huge role in maintaining 
the healthy activity of the gut microbiota, such as a delivery 
way (vaginal or cesarean), breastfeeding, the use of antibiotics 
and the introduction to the solid food. In general, vaginal 
microbiotas are presented by Lactobacillus, Prevotella, or 
Sneathia, while the cesarean delivery contains Staphylococcus, 
Corynebacterium, and Propionibacterium. 

Regarding breastfeeding, the breast milk contains useful 
compounds, notably proteins, fats, carbohydrates, im­
munoglobulins, endocannabinoids and galactooligosac­
charides. These oligosaccharides mostly go through the 
colon, where they are turned into short­chain fatty acids 
by Bifidobacteriums. SCFAs are able to cross the blood­
brain barrier and thus, they have an impact on the brain 
activity. They help to release gut hormones, such as GLP­1 
and PYY, which control appetite, mood and cognitive func­
tions. Moreover, SCFAs are able to influence the neuro­
transmitter synthesis, such as GABA, serotonin and dopamine 
precursors. 

Additionally, with the improvement of milk formula, it 
is more possible to enrich the number of bifidobacteriums 
in the infant gut microbiota. However, this formula is 
related to some negative factors. Recent studies show 
that the milk formula is linked to the increased number of 
anaerobic microorganisms, such as Bacteroides and Clostrid­
ium, while children who are fed with breastmilk are mostly 
presented by the aerobic ones. However, based on some 
studies, clostridium, besides improving anxiety and de­
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pressive behavior, have a negative impact on the nervous 
system indirectly – this microorganism is able to damage 
the gut, which may then negatively influence the brain 
function. 

Moreover, there is an evidence which shows that the 
use of antibiotics has a great impact on the development 
of the gut microbiota. Taking mentioned medications 
shows the increased level in Proteobacterias and decreased 
number of actinobacterias. This increases the diversity of 
asthma, atopic disease, eczema, and type 1 diabetes in 
children. 

In conclusion, it can be once more pointed out that the 
digestive system and its gut microbiota control most of the 
human body systems, but mainly they are responsible for 
the nervous system healthy activity, since the microorganisms 
residing in the microbiome may have a positive or negative 
impact on depressive behavior, anxiety, brain function in 
general, etc.  

 
THE IMPACT OF THE GUT ON  
THE NERVOUS SYSTEM  
We have already understood how strong the connection 

may appear between the Gut Microbiota and the Nervous 
System and that some microorganisms are associated with 
various of diseases. It means that it is essential to consider 
all of the factors, such as type of feeding, consumption of 
medications, mode of delivery in a correct way in order to 
maintain adequate physiology of the microbiome and not 
to cause the dysbiosis. However, to better acknowledge 
the importance of their association and the impact of the 
gut on neural diseases, let us demonstrate one research 
made recently in the Netherlands, which gives us stronger 
alibi to prove our assumption about the connection of 
these systems. 

A recent Dutch research on the mice demonstrate us ex­
tremely significant results ­ the stool of depressed mice was 
transplanted into the gut of the healthy mice and soon 
these mice appeared to have depressive­like behaviours. 
The gut microbiota of unhealthy mice consisted of the mi­
croorganisms, including Eggerthella, Coprococcus, Sellimonas 
and Hungatella, which are associated with the production of 
Butirate, Glutamate, GABA and Serotonin. However, these 
compounds have an important impact on developing de­
pression, anxiety and other types of neural diseases. So, this 
study once more proves our doubt about the influence of 
the gut on the nervous system and gives us more information 
about their connection with each other.  

 
CHARACTERISTICS OF THE GUT  
MICROBIOTA IN ADULTS AGED 18-70 YEARS  
We have already discussed the anatomy and physiology 

of the Nervous and Digestive systems with the association 
and influence on each other. However, it is essential to re­
member that these characteristics are not enough to under­
stand the whole picture and we need more information, no­

tably we need to know the differences of the features in dif­
ferent ages. 

The functions and consistency of the Gut Microbiota 
may vary among different ages, for this reason, it is essential 
to discuss all of the life periods separately. This way, we will 
be able to treat and cure diseases according to the age and 
its particular characteristics. 

At the age of 18­70, the gut microbiota is already fully 
structured, because as we already know, it reaches the 
adult­like stage after first three years of life. The gut mi­
crobiota in this group of people is extremely diverse and, 
mainly, balanced. At that period, the gut microbiota plays 
an essential role in maintaining healthy physiology and ad­
equate functions of various human body systems. The Gut 
Microbiota is able to perform its role by producing different 
neurotransmitters and microbial metabolites. This way, 
the Microbiota has a possibility to communicate with the 
host cells, notably intestinal epithelial cells (IECs) and 
immune cells. One of the most important metabolites of 
the GB are short­chain fatty acids (SCFAs), which, as we al­
ready have mentioned, play a significant role in the formation 
of Blood­Brain Barrier (BBB). These metabolites are produced 
by different enzymes of bacteria of the Gut Microbiota. 
Particularly, Bacterias in the phylum Firmicutes have been 
well­described as the predominant producers of butyrate 
[The function of gut microbiota in immune­related neuro­
logical disorders: a review; Panida Sittipo, Jaeyoon Choi, 
Soojin Lee & Yun Kyung Lee]. 

Moreover, there are other types of bacteria which have 
an impact on the production of butyrate, such as Faecal­
ibacterium, Clostridium, Roseburia, Eubacterium, and 
Anaerostipes. Acetate is formed with the help of Bifidobac­
terium. 

However, the Gut Microbiota produces acetate and pro­
pionate with the mucin fermentation as well, which process 
is carried out by Akkermansia Mciniphila – the mucin­
degrading bacteria. 

The SCFAs mentioned above are taken up by colonocytes, 
such as monocarboxylate transporters (MCTs), where they 
serve as the energy source of colonocytes. In addition, SCFAs 
play an essential role in homeostasis and T cells formation, 
this means that the Gut Microbiota also has an influence on 
the Immune System. 

Besides, SCFAs, mainly butyrate is able to control the 
activity of microglias, they may reduce their activation and 
this way decrease depressive­like behaviour. On the other 
hand, it was detected that SCFAs induce the amyloid β in 
Alzheimer’s Disease. 

Notably, there is a significant difference different genders 
related to the gene expression. Acetate contributes to the 
production of interleukin (IL)­22 in male, but not in female. 
This is why, men have less chance to struggle with neuroin­
flammatory diseases, rather than women. 

The Gut Microbiota is also able to produce thrypthopan 
mediators. Those are the amino acids that are important in 
the formation of body proteins. They may be metabolized in 
hepatocytes and enterocytes with the help of two different 
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pathways, such as kynurenine and hydroxylation. The second 
pathway forms two metabolites – 5HT and melatonin. 5HT 
is the neurotransmmiter that plays a significant role in the 
gastric secretion, as well as it regulates the cognitive and 
behavioural aspects of the brain by crossing the Blood­Brain 
Barrier (BBB). 

Moreover, the Gut Microbiota is able to produce different 
thrypthopan metabolites, such as indoles and tryptamines. 
Those bacterias that form mentioned metabolites are Lac­
tobacillus, Escherichia coli, Clostridium, and Bacteroides. 
These metabolites produced by the Gut Microbiota are able 
to control the microglia activity, neurogenesis and brain 
function. The increased number of indoles demonstrated 
the decreased level in motor activity, which suggests that 
indoles can cause an anxiety­like behaviour, thus, promote 
a real anxiety in humans. 

Neurotransmitters (chemical substances that take infor­
mation between different neurons) can be formed by the 
Gut Microbiota, such as serotonin, catecholamines and 
GABA. Some bacterias in the GM may produce dopamine 
(catecholamine), such as Bacillus cereus, Bacillus mycoides, 
Bacillus subtilis, Proteus vulgaris, Serratia marcescens, Staphy­
lococcus aureus, and Escherichia coli. Dopamine, as it is 
known, is essential for in the regulation of Nervous System, 
mainly cognitive functions and mood. Additionally, the Gut 
Microbiota bacterias, including Candida, Streptococcus, Es­
cherichia, Enterococcus, and Pseudomonas are able to 
produce serotonin – a hormone that plays a key role in the 
regulation of various psychological processes. 

All of the neurotransmitters and their roles can be 
found in the table demonstrated below: 

 
[Gut­Brain Axis in the Early Postnatal Years of Life: A 

Developmental Perspective; Ankita Jena, Carlos A Montoya, 
Jane A Mullaney, Ryan N Dilger, Wayne Young, Warren C 
McNabb, Nicole C Roy]. 

In conclusion, it can be once more remarked that in the 
age of 18­70, the Gut Microbiota plays a key role in adequate 
functioning of the Nervous System with the help of bacterias 
which produce metabolites and neurotransmitters. However, 
it means that the changes in the gut microbiota may lead to 
neural disorders, as some bacterias will not be able anymore 
to form the mentioned substances.  

CHARACTERISTICS OF THE GUT  
MICROBIOTA IN ADULTS AGED 70+ YEARS  
Since we already discussed the characteristics in adults 

aged 18­70 years, we are able to remark the fact the gut 
microbiota in this period is extremely diverse and consists 
of various types of bacteria. However, after the age of 70, 
there is a significant change among people related to the 
reduced microbial diversity and the disappearance of ben­
eficial bacterias called Bifidobacterium, Lactobacillus and 
Faecalibacterium prausnitzii. In addition, the growth of 
Enterobacteriaceae and Clostridia is noticeable, which are 
considered as pro­inflammatory bacterias. Obviously, this 
kind of changes affect the gut­brain axis, which then leads 
to neurodegenerative diseases. For this reason, it is essential 
to note all of the physiological processes occurring in this 
group of people. 

The gut microbiota may vary because of different rea­
sons, such as physical activity, diet, stress level and, mainly, 
the age. This last factor leads mostly to the changes of mi­
croorganisms in the gut and this way, demonstrates the 
increased number of problems related to the cognitive 
function and depressive­like behaviour. The gut microbiota 
of healthy young population is somehow richer than the 
microbiota of the geriatric patients which means that this 
group of population has a higher risk of developing various 
neurodegenerative diseases. As we already have mentioned 
previously, Bifidobacterium and Lactobacillus have a great 
impact on cognitive functions, mood and human behaviour. 
On the other hand, bacterias of the gut, such as Clostridia 
and Enterobacteraceae lead to the increased diversity of 
anxiety­like behaviour, anxiety itself, depressive disorders, 
etc. Based on these, we are able to remark that the age is 
a significant factor of dysbiosis and the changes in the 
gut­brain axis. 

Nevertheless, it is also essential to discuss age­related 
neurodegenerative diseases separately. 

One of the most common neurodegenerative diseases 
that we face among patients is the Parkinson’s disease. PD 
is related to the loss of some important cells in the brain, 
such as dopamine­secreting neurons. Many studies demon­
strated that there is a great connection between dysbiosis 
and the development of Parkinson’s Disease. As we 
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Potential neurotransmitters in the gut­brain axis.

Amino acid 
precursor 

Tryptophan 

Glutamine3 

Phenylalanine 

Phenylalanine 

Histidine 

Microbial species 1 

 

Escherichia coli (K­12), Klebsiella pneumoniae 

(Özoğul, 2004; Shishov et al., 2009) 

Lactobacillus brevis and Bifidobacterium dentium 

(Barrett et al., 2012) 

Escherichia, and lactic acid­producing bacteria such as 

Lactococcus and Lactobacilli spp. (Shishov et al., 2009: 

Özogul, 2011) 

Escherichia, Bacillus, and Saccharomyces spp. (Shishov  

et al., 2009; Lyte, 2011) 

LactobaciIIus and Pediococcus spp. (Landete et al., 

2007; Özogul et al., 2012)

Gastrointestinal tract role 

 

Regulates gastric secretion and motility (Misiewicz et 

al., 1966) 

Regulates gastric emptying, secretion, and motility 

(Hyland and Cryan, 2010) 

Regulates motility (Li, 2006) 

 

 

Regulates blood flow (Schwarz et al., 2001) 

 

Modulation of motility, enhancement of gastric acid 

production (Kano et al., 2004; Kim et al., 2011)

Brain role 

 

Mood regulation by decreasing anxiety and stress 

(Williams et al., 2006) 

Process sensory information and regulates 

memory and anxiety (Kalueff and Nutt, 1996) 

Voluntary movement, induces feeling of pleasure 

(Juárez OlguÍn et al., 2016) 

 

Motor control, emotion and endocrine modulation 

(Kobayashi, 2001) 

Regulates wakefulness, and motivation (Brown et 

al., 2001; Torrealba et al., 2012)

Neurotransmitter  

 
Serotonin  

GABA2  

Dopamine  

Norepinephrine  

Histamine 
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discussed before, dopamine may be produced by the bac­
terias of the gut microbiota, which means that with the 
decline of dopamine formation, it may lead to this neu­
rodegenerative disease. Most patients with PD have in­
creased intestinal permeability, which may reflect gut mi­
crobiota disorders, and this is reported to facilitate motor 
deficits, microglial activation, and α­syn pathology [The 
function of gut microbiota in immune­related neurological 
disorders: a review; Panida Sittipo, Jaeyoon Choi, Soojin 
Lee & Yun Kyung Lee]. In addition, there is a noticeable 
decrease of beneficial bacterias in elder people with PDl, 
such as Bacteroides, Lactobacillus, Prevotella, Peptostrep­
tococcus, and Butyricoccus, which means that cognitive 
functions are worsened. 

Furthermore, the composition of the gut microbiota may 
vary with different stages of Parkinson’s Disease. For example, 
the number of Clostridias is elevated in the early stage of 
PD, while the higher level of Lactobacillus is seen in the later 
development of the disease. 

Moreover, families such as Enterobacteriaceae, Pep­
tostreptococcaceae, Verrucomicrobiaceae, Lachnospiraceae, 
and Ruminococcaceae are more prevalent in PD cases, 
while families like Prevotellaceae and Lactobacillaceae are 
less abundant [The Microbiota–Gut–Brain Axis and Neuro­
logical Disorders: A Comprehensive Review; Mohammed 
M. Nakhal, Lidya K. Yassin, Rana Alyaqoubi, Sara Saeed, Al­
reem Alderei, Alya Alhammadi, Mirah Alshehhi, Afra Alme­
hairbi, Shaikha Al Houqani, Shamsa BaniYas, Haia Qanadilo, 
Bassam R. Ali, Safa Shehab, Yauhen Statsenko, Sarah Meri­
bout, Bassem Sadek, Amal Akour and Mohammad I. K. 
Hamad]. 

There is also demonstrated a decreased level of SCFAs in 
the patients with Parkinson’s Disease. However, the role of 
short­chain fatty acids still persists uncertain. Some studies 
show that SCFAs have a negative influence on PD, which 
means that it can lead to the progression of the disease. 
SCFAs, such as acetate, propionate, and butyrate play a sig­
nificant role in microglial activation and motor dysfunction. 
On the other hand, there seemed to be an improvement in 
mice treated with sodium butyrate. 

Recent studies show the potential contribution of the 
gut microbiota in Alzheimer’s Disease, a neurodegenerative 
disease presented with the increased number of extracellular 
aggregates of Aβ and tau proteins. Based on recent studies, 
the gut microbiota demonstrates a great contribution in de­
creasing the levels of Aβ aggregates, which means that the 
states of Alzheimer’s Disease could be soften with the gut­
focused treatment. 

In addition, there is a positive correlation between the 
levels of Escherichia/Shigella and pro­inflammatory cytokines 
IL­1β and CXCL2 in the serum of patients with AD, suggesting 
that alteration of these gut microbiota taxa is possibly asso­
ciated with peripheral inflammation in patients with AD 
[The function of gut microbiota in immune­related neurological 
disorders: a review; Panida Sittipo, Jaeyoon Choi, Soojin Lee 
& Yun Kyung Lee]. 

Patients with Alzheimer’s or Parkinson’s diseases struggle 
with dysbiosis and the reduced diversity of the microbiota. 

This fact states that with the age of 70+ are more likely to 
develop these neurodegenerative diseases, because, as we 
mentioned, the types and numbers of microorganisms in 
their gut are no more balanced. 

In conclusion, it can be once more noted that there is a 
great difference regarding physiology and characteristics of 
the gut microbiota among people of 18­70 and 70+. In 
geriatric patients, the gut faces dysbiosis, which means that 
the microorganisms in microbiota changes significantly and 
beneficial bacterias are disappearing. 

 
 
CHARACTERISTICS OF THE GUT  
MICROBIOTA IN NEONATAL PATIENTS  
Since we already discussed the characteristics of the Gut 

Microbiota in people aged 18­70 and geriatric patients, it is 
important to mark the differences in neonatal patients – 
where the gut microbiota begins to develop. Like we have 
already mentioned, the gut microbiota matures in the first 
three years of life and at the age of three, it already looks 
like an adult­like microbiota. This is why, we need to 
understand the beginnings of the bacterial colonization and 
microbiome development. 

Previously, it was considered that the composition of 
gut microbiota depended only on the delivery mode (vaginal 
or caesarean), however recent studies demonstrated that 
there are other factors affecting the colonization, including 
maternal utero via placental way, age and gut maturation. It 
was detected that the composition of meconium in term of 
bacterias is similar to the amniotic fluid, this is why it gives 
rise to an idea that the microbiota actually starts developing 
even before birth of an infant. 

Throughout the first weeks, there is a significant number 
of facultative anaerobes in the gut, such as Enterobacteri­
aceaes, which are essential for vitamin production and 
breaking down nutrients in the intestines but, on the other 
hand, they are often responsible for anxiety­like behaviour. 
At that period, bifidobacterium, Lactobacillus and Faecal­
ibacterium prausnitzii are not yet colonized. 

However, the GI microbial community consists not only 
of bacteria but also include phage, archaea, and fungi [Gut­
Brain Axis in the Early Postnatal Years of Life: A Developmental 
Perspective; Ankita Jenam, Carlos A Montoya, Jane A Mullaney, 
Ryan N Dilger, Wayne Young, Warren C McNabb, Nicole C 
Roy]. In recent studies, in neonatal gut microbiota bacterio­
phage, archaea Methanobrevibacter smithii and fungi Candida 
albicans were also detected. 

The neonatal gut noticeably differs from the adult 
gut, for instance, in neonatal patients we can find traces 
of oxygen right after their birth, which is not usual for the 
people age of 18­70 or the geriatric patients. In addition, 
recent studies remark the fact that luminar oxygen begins 
to decrease in the gut in order to change facultative 
anaerobes with obligate ones, such as Clostridium, Bac­
teroides and Bifidobacterium. These changes also occur 
in terms of simple sugars, when they transform into 
complex fibers. 
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These processes mentioned above are well demonstrated 
in the following figure: 

[Neonatal gut microbiome and immunity; Katherine Z 
Sanidad, Melody Y Zeng] 

Furthermore, there are various factors that contribute 
in the maturation of the gut of neonates, including PH, 
proteins, lipids, enzymes, carbohydrates. Notably, the new­
borns with the high number of SCFAs have more acidic 
intestinal environment. 

Moreover, some studies conducted that neonatal patients 
have a greater intestinal barrier function in terms of antigens 
compared to adults. On the other hand, there is no presence 
(or insignificant amount) of intestinal crypts and Paneth 
cells, which are essential for forming antimicrobial peptides. 
This is why, neonates are more likely to have enteric 
infections. In addition, neonatal patients’ gut does not hold 
M cells, which play a key role in transportation of microbial 
antigens and T cell activation. 

Collectively, despite the immaturity of the neonatal immune 
system, the developing gut appears to be ‘designed’ in unique 
ways to protect the neonates from enteric infection while pre­
venting overactivation of gut immune cells [Neonatal gut mi­
crobiome and immunity; Katherine Z Sanidad, Melody Y Zeng]. 

In conclusion, we are able to remark the fact that the 
neonates’ gut microbiota is extremely distinct from the 
mature one, which means that there are differences in the 
composition and bacterial colonization. In addition, it lacks 
of the essential structures for normal immune system, 
however, the gut microbiota is still able to provide the pro­
tection of the organism.  

 
CHARACTERISTICS OF THE GUT  
MICROBIOTA IN YOUNG CHILDREN 
 
In previous sections, we have already discussed gut char­

acteristics in people aged 18­70, geriatric and neonatal 
patients. Nevertheless, we still need to acknowledge the 
functions and physiology in other categories, notably in 
young children. 

In this period of life, both beneficial and harmful bacterias 
are present in the gut microbiota. However, there are several 

differences among different ages. Before weaning, there is 
a significant number of bifidobacterium, which is important 
for the development of cognitive functions and behaviour. 
Besides bifidobacterium, some studies also showed that the 
gut microbiota of young children consists of Bacteroides, 
Streptococcus, Enterobacteriaceae or Staphylococcaceae. 
Nevertheless, bifidobacterium still remains the most significant 
cluster in young children, which is different from an adult 
gut microbiota. In these patients, the number of bacterias 
are more balanced. Because of this, the development of the 
gut microbiota in children may continue longer than usually. 

In addition, during the first 3 years of life, the gut microbiota 
undergoes dynamic progression with the predominant phyla 
colonization, including Bacteroidetes, Firmicutes, Proteobacteria, 
and Actinobacteria [The early­life gut microbiome in common 
pediatric diseases: roles and therapeutic implications; Taiwo 
Bankole, Yuanyuan Li ]. The number of Bacteroides start 
growing at the age of 27 months and continues until three. 
The developing gut microbiota is essential for the production 
of several metabolites, such as amino acids, SCFAs, bile acids 
and neurotransmitters. These metabolic products play a key 
role in hormone formation and inflammation. 

However, the composition of the developing gut microbiota 
may be influenced by different factors, including the mode of 
delivery and the type of feeding (which we have mentioned 
before), and mainly nutrition. Nutrition is critical in supporting 
healthy brain development early in life, with long­lasting, and 
often, irreversible effects on an individual’s cognitive development 
and life­long mental health [Nutritional Support of Neurode­
velopment and Cognitive Function in Infants and Young Chil­
dren—An Update and Novel Insights; Kathrin Cohen Kadosh, 
Leilani Muhardi, Panam Parikh, Melissa Basso, Hamid Jan Jan 
Mohamed, Titis Prawitasari, Folake Samuel, Guansheng Ma, 
Jan M W Geurts ]. The adequate nutrition is associated with 
normal function of gut microbiota and its dysbiosis (in case of 
inadequate nutrition) is connected to many diseases. For 
instance, bacteroides are correlated with better cognitive 
function and behaviour. Bifidobacterium plays a significant 
role in maintaining positive emotionality regulation and social 
and adaptive skills. Moreover, streptococcus and faecalibacterium 
are linked to positive results of neurodevelopment and mental 
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health at the age of 36 months. On the other hand, clostridium 
is associated with worsening of cognitive function and behaviour, 
and its rise in numbers may lead to the depression or anxiety­
like behaviour in later stages of life. In one study, the association 
between the gut microbiota composition (GMC) and tempera­
ment of 2.5­month­old infants was evaluated. Infants with a 
Bifidobacterium/Enterobacteriaceae GMC exhibited higher 
regulation scores, whereas a Streptococcus/Bifidobacterium 
GMC was associated with positive emotionality [Nutritional 
Support of Neurodevelopment and Cognitive Function in Infants 
and Young Children—An Update and Novel Insights; Kathrin 
Cohen Kadosh, Leilani Muhardi, Panam Parikh, Melissa Basso, 
Hamid Jan Jan Mohamed, Titis Prawitasari, Folake Samuel, 
Guansheng Ma, Jan M W Geurts]. 

Bifidobacterium is mostly present in breast milk and yo­
ghurts, bacteroides can be found in high­fiber nutrients, 
such as vegetables and fruits and the number of streptococcus 
can be increased by milk products. This means that in order 
to maintain healthy gut microbiota, it is essential to feed 
children properly and keep the adequate nutrition. This 
way, we will be able to prevent the diseases associated with 
nervous system in later life. 

In addition, lipids, vitamins, amino acids and minerals play 
a great role in maintaining normal neurodevelopment. Notably, 
lipids are essential for cognitive function, memory and language, 
vitamins are considered important for social perception and 
lateral ventricle development, minerals have a key role in 
brain growth, IQ and language and lastly, amino acids should 
be fed in order to develop neuroprotection and mood. 

In conclusion, we can once more remark the fact that 
the development of gut microbiota in infants differs from 
other groups of ages, notably, it consists of significant 
number of bifidobacteriums. Additionally, since at this period 
of life the gut microbiota is still under the development, nu­
trition plays a main role in the composition of microbiome 
and the neurodevelopment. 

Characteristics of the Gut Microbiota in Preschool and 
School Age 

We have already pointed out the key functions and char­
acteristics of the gut microbiota in people aged 18­70, 
geriatric patients, neonates and infants, however after three 
years of life, the physiology of the microbiome may change 
and for this reason, it is essential to discuss its characteristics 
in preschool and school age. At this period of time, the gut 
microbiota is extremely vulnerable and many factors can 
cause changes of its composition. In terms of neurodevelop­
ment, the microbial metabolites and immune signals relayed 
via the GBA are crucial for normal brain development, 
including synaptogenesis, myelination, and the maturation 
of stress­response systems. Early­life disruptions to this sig­
naling (e.g., through antibiotic use, infection, or malnutrition) 
can have long­lasting effects on cognitive function and emo­
tional regulation [Exploring the role of the gut microbiome 
in pediatric gastrointestinal and neurological health; Chaohong 
Zhang, Guobin Lin, Xiaofei Lu, Xi Yu]. 

This period is critical, the changes of the gut microbiota 
in preschool and school children may have long­lasting 
effects related to the brain development, neural and digestive 

diseases, such as anxiety, depression, irritable bowel syndrome 
and abdominal pain. Like in infants, the diet and adequate 
nutrition holds a key role in the normal function of microbial 
flora. There are many factors that may have a great effect 
on the GI dysfunction, including dietary characteristics, the 
irrational use of antibiotics and probiotics. 

Malnutrition and especially the lack of proteins has a 
significant impact on GI environment, which means that it can 
cause dysbiosis like in infants. As a result, the preschool and 
school children’s microbiota loses essential bacterias, including 
Bifidobacterium and Faecalibacterium prausnitzii – those who 
form the cognitive function and mood. With the decrease of 
this kind of bacterias and with the increase of pathogenic mi­
croorganisms allows the accession of poisons into the blood 
and therefore, causes the systemic inflammation. In this situation, 
SCFAs are also affected, which means that the gut microbiota is 
no longer able to produce them. The lack of short chain fatty 
acids influence brain activity (via gut­brain axis), gut barrier 
function, which results in total metabolic dysfunction. 

Moreover, this inflammation influences the number of 
essential neurotransmitters, such as serotonin, GABA and 
dopamine – the ones that are important for forming cognitive 
functions, behaviour and mood. As a result, children can de­
velop diseases related to cognitive deficit, including ADHD 
and Autism Spectrum Disorder (ASD). 

Nutrients such as iron, zinc, omega­3 fatty acids, and 
choline are vital for proper neuronal development. These nu­
trients assist in synaptogenesis processes and synaptic plasticity, 
which are important for the structural formation and functional 
operations of the brain [Exploring the role of the gut microbiome 
in pediatric gastrointestinal and neurological health; Chaohong 
Zhang, Guobin Lin, Xiaofei Lu, Xi Yu]. The lack of mentioned 
compounds may cause other types of cognitive dysfunction, 
including lower IQ and the inability to learn. 

However, recent studies show that the adequate nutrition 
and the correct use of probiotics may have a positive impact 
on children’s well­being. For instance, feeding preschool 
aged and school children with the food that includes iron 
and zinc may reduce the risk of cognitive dysfunctions. In 
addition, some probiotics that includes bifidobacteriums 
and bacteroides also can reduce negative behaviour. This 
kind of therapeutic interventions may also influence the gut 
function, which leads to the decrease of IBL risk. 

Additionally, besides the adequate diet and the use of pro­
biotics, there is another important factor that effects gut mi­
crobiome – sufficient time of sleeping. This situation suggests 
the strong connection between the brain and the gut. Recent 
studies demonstrate that the children which are sleeping less, 
have low diversity of microbiome and therefore, results in 
poorer gut health. Nevertheless, the preschool children, which 
sleep more, have extremely diverse microbiota and as a result, 
struggle with less problems related to gut or brain health. 

In conclusion, we can point out the fact that infants’ and 
preschool/school children’s microbiota is similar in terms of 
its composition, however preschool children’s microbiome 
is more vulnerable, which means that we should pay more 
attention to the adequate nutrition, sleep and correct med­
ications for the positive outcome. 
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CHARACTERISTICS OF THE GUT  
MICROBIOTA IN ADOLESCENTS  
We have already discussed the characteristics of the gut 

microbiota in all ages, however we still have left the period 
of adolescence. We have mentioned that the microbiome 
can change as a result of various factors, including diet, 
sleep, physical activity, nevertheless the puberty and obesity 
may be another reason in adolescents. This is why, it is ex­
tremely important to mark out all of the characteristics in 
this category as well. 

The gut microbiota at this age is associated with mental 
health, brain development, metabolism, the growth of bones, 
for this reason, changes in the gut at this period of time, 
may be the reason of various diseases. In order to better un­
derstand the impacts and the changes of microbiome across 
lifetime, let us demonstrate the graphic: 

 
[Adolescence and the Microbiome; Matthew D Carson, 

Caroline Westwater, Chad M Novince]. 
During adolescence, the nervous system is vulnerable 

and the brain development at this age may affect the 
cognitive functions, behaviour and mood. Since the brain 
and the gut are connected via gut­brain axis, it is important 
to remember that any changes in the gut, will have an 
influence on the mental health. The mood disorders, such 
as schizophrenia, anxiety, emotional instability, depression 
and eating disorders, often start occurring at this age. Recent 
studies show that this kind of illnesses are associated with 
commensal intestinal microbiota. For instance, the recent 
research showed that rats injected with lipopolysaccharide 
or propionic acid leaded to permanent changes in social be­
haviour, which starts appearing at the adolescence period. 
In addition, another study demonstrated that feeding puppies 
with Bacteroides fragiles resulted in improving behavioural 
deficits. 

Moreover, the state of metabolism and the functions of 
metabolites may be a key factor of the gut alterations. It is 
shown that obese adolescents have changes in the composition 

of amino acids, bile acids and short­chain fatty acids. However, 
these alterations may affect the brain function, since the 
SCFAs hold a key role in forming brain and the blood­brain 
barrier. This is why, diet has a great influence on the composition 
of the microbiome. For instance, western nutrition is rich in 
carbohydrates, fats and proteins, while the Mediterranean 
diet is more focused on fruits, vegetables, beans and nuts. 

Additionally, physical activity and the calorie deficit diet 
may also affect the alterations of the microbiome. For 
instance, the calorie reduction eating demonstrated the 
higher number of Lactobacillus. Nevertheless, subjects who 
experienced >4.0­kg weight loss versus <2.0­kg weight loss 
had differences in genera Lactobacillus and Bifidobacterium, 
which infers that the adolescent gut microbiota composition 
could contribute to the efficacy of weight loss interventions. 
[Adolescence and the Microbiome; Matthew D Carson, 
Caroline Westwater, Chad M Novince]. 

However, the particular nutrients may result in the 
increase or the decrease of some bacterias. For instance, 
adolescents who often consume pomegranates, have a lower 
number in Clostridiaceae. Also, diet with a high number of 
fibers is associated with the increased number of F. Prausnitzii. 
Nevertheless, clostridiums are linked to the development of 
Autism Spectrum Disorder (ASD), depression and anxiety, 
while F. Prausnitzii is neuroprotective and holds beneficial 
effects for the nervous system. 

In conclusion, it can be once more remarked that in case 
of adolescents, the gut microbiota may be slightly different 
from other groups of ages. For instance, at this period, 
obesity and normal weight holds a significant role in normal 
function of the gut microbiota. The alterations in case of 
obesity may influence the brain functions as well and may 
lead to the neural diseases, since the brain and the gut are 
strongly connected via gut­brain axis. 

  
CONCLUSION  
In this article we have discussed all of the features of the 

Nervous and Digestive systems, which helped us to better 
understand the connection between the gut microbiota and 
neural functions via gut­brain axis. In addition, we acknowl­
edged the fact that the microbiome is able to influence the 
Nervous System and this way, cause some diseases or on 
the contrary, prevent the development of neural problems. 
This, without a doubt, depends on the composition of the 
gut microbiota, including the number of Bacteroides, Bifi­
dobacteriums, Clostridiums, etc. However, the balanced 
amount of microorganisms may vary depending on some 
lifestyle factors, such as nutrition, physical activity, stress­
related situations, mode of child delivery and so on. 

On the other hand, the difference of the gut microbiota 
characteristics among various age groups demonstrated that 
there may be distinct factors impacting our digestive system 
and this way, on the Nervous System. Despite the fact, that 
similarities may be seen in different age periods, still there 
are many factors that distinguish their digestive system. 

Based on this article, we can already conclude that the 
Nervous System is noticeable sensitive to the changes of the 
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gut microbiota and it may cause diseases such as ADHD, 
Autism Spectrum Disorder, etc. In addition, a research carried 
on in the Netherlands showed the influence of the depressed 
mice microbiome on healthy Nervous System. Nevertheless, 
we aren’t fully able to prove this influence and still many 
studies should be done to conclude the impact of the gut 
microbiota on our mental life. 
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119. avR gan x ris Rer Zi per pen di ku lu ria: 
a) I gan x ris; 
b) II gan x ris; 
*g) III gan x ris; 
d) avR gan x ris. 
 
120. gu lis eleq t ru li Rer Zi nor mu lia, Tu 

al fa kuTxe: 
*a) 30-69 gra du sis far g leb Sia; 
b) 0-29 gra du sis far g leb Sia; 
g) 70-90 gra du sis far g leb Sia; 
d) 0-20 gra du sis far g leb Sia. 
 
121. gu lis eleq t ru li Rer Zi ho ri zon ta lu -

ria, Tu al fa kuTxe: 
a) 30-69 gra du sis far g leb Sia; 
*b) 0-29 gra du sis far g leb Sia; 
g) 70-90 gra du sis far g leb Sia; 
d) 20-70 gra du sis far g leb Sia 
 
122. gu lis eleq t ru li Rer Zi ga dax ri lia mar -

j v niv, Tu al fa kuTxe: 
*a) 91-180 gra du sis far g leb Sia; 
b) 0-29 gra du sis far g leb Sia; 
g) 70-90 gra du sis far g leb Sia; 
d) 0-(-90) gra du sis far g leb Sia; 
e) 0-(-150) gra du sis far g leb Sia. 
 
123. nor ma Si P kbi lis am p li tu da: 
*a) 1,5-2,5 mm; 
b) 2,5-3,5 mm; 
g) 3,5-4 mm; 
d) 0,5-1,5mm. 
 
124. nor ma Si P kbi lis xan g r Z li vo ba aR wevs: 
*a) 0,1 wm; 
b) 0,12 wm; 
g) 0,14 wm; 
d) 0,20 wm. 
 
125. nor ma Si P kbi li yo vel T vis uar yo fi Tia: 
a) I, II, III stan dar tul gan x reb Si; 
*b) avR gan x ra Si; 
g) avR, V1 gan x reb Si; 
d) avR, avL, III gan x reb Si. 
 
126. nor ma Si P_Q(R) in ter va lis xan g r Z li vo ba: 
a) 0,08-0,12 wm; 
*b) 0,12-0,20 wm; 
g) 0,10-0,20 wm; 
d) 0,12-0,21 wm. 
 
127. qve moT Ca moT v li li de bu le be bi dan ro me -

lia mcda ri eq s t ra sis to le bis cne bas Tan mi mar -
Te ba Si: 

a) wi na gu lo van da kvan Zo van eq s t ra sis to lebs 
moh y ve baT ara kom pen sa to ru li pa u za; 

b) par ku Wo van eq s t ra sis to lebs moh y ve baT kom -
pen sa to ru li pa u za; 

*g) wi na gu lo va ni da kvan Zo va ni eq s t ra sis to -
le bi ar iw ve ven SA kvan Zis moq me de bis re gu la ro-
bis dar R ve vas; 

d) par ku Web Si aR mo ce ne bu li eq s t ra sis to la 
ar ar R vevs SA kvan Zis ritms. 

 
128. si nu sis kvan Zis si sus tis sin d ro mis kri -

te ri u me bia yve la qve moT Ca moT v li li, gar da: 
a) mdgra di si nu su ri bra di kar dia; 
b) pe ri o du lad arit mi e bis gan vi Ta re ba; 
g) si no at ri a lu ri blo ka dis ar se bo ba; 
*d) at rio-ven t ri ku lu ri blo ka dis ar se bo ba; 
e) ta qi kar dia-bra di kar di is sin d ro mi. 
 
129. bra di sis to lu ri for mis, wvril tal Ro -

va ni mo cim ci me arit mi i sa da ga mom x ta ri kvan Zo-
va ni rit mis di fe ren ci re bi sas kvan Zo va ni rit mis 
sa sar geb lod mety ve lebs: 

a) Se uc v le li QRS kom p leq si; 
*b) Ta na ba ri R-R cik li; 
g) I xa ris xis at ri o ven t ri ku lu ri blo ka dis 

niS ne bi; 
d) hi sis ko nis mar cxe na fe xis blo ka dis niS ne -

bi; 
 
130. ekg-ze aRi niS ne ba ara Ta na ba ri P-P cik li, 

cva le ba di PR in ter va le biT da 178 Sek`wT six Si r-
iT. QRS kom p leq sis xan g r Z li vo ba 0,13 wm-ia; P kbi -
le bis for ma cva le ba dobs, QRS kom p leq se bi mci -
red de for mu lia. avad m yofs aRe niS ne ba Sem de gi 
arit mia: 

a) pa roq siz mu li sup ra ven t ri ku lu ri ta qi kar -
dia; 

b) wi na gu le bis TrTol va; 
g) si nu su ri arit mia, abe ra ci iT; 
*d) mul ti fo ka lu ri wi na gu lo va ni ta qi kar dia 

abe ra ci iT; 
e) par ku Wo va ni ta qi kar dia. 
 
131. avad m yo fi ma ma ka ci, 45 wlis pe ri o du lad 

uCi vis gu lis fri als. ekg-rit mi si nu su ri, ara re -
gu la ru li; pe ri o du lad aRi niS ne ba na ad re vi, de -
for mu li da ga far To e bu li QRS kom p leq se bis aR -
mo ce ne ba, rom leb sac moh y ve ba in ver si u li P kbi -
li da aras ru li kom pen sa to ru li pa u za. avad m y-
ofs aRe niS ne ba Sem de gi ti pis arit mia: 

a) par ku Wo va ni eq s t ra sis to lu ri arit mia; 
*b) kvan Zo va ni eq s t ra sis to lu ri arit mia abe -

ra ci iT; 
g) wi na gu lo va ni eq s t ra sis to lu ri arit mia abe -

ra ci iT; 
d) si nu su ri arit mia; 
e) si nu su ri arit mia abe ra ci iT. 
 
132. fre de ri kis sin d ro mi: 
a) par ku We bis asis to li is mi ze ziT Ta vis tvi-

nis hi poq si is gan vi Ta re bis Se de gad ga mow ve u li 
cno bi e re bis da kar g va da krun Cx vi Ti sin d ro mis 
gan vi Ta re baa; 

*b) sru li at ri o ven t ri ku lu ri blo ka dis da 
wi na gu le bis TrTol vis an cim ci mis Ser wy maa; 

g) xSi rad vi Tar de ba sru li si no a u ri ku lu ri 
blo ka dis fon ze; 

d) gul-sis x l Zar R v Ta sis te mis Tan da yo li li 
ano ma liaa.
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A supplementary manual entitled “FUN-
DAMENTALS OF PEDIATRIC CARDIO-
RHEUMATOLOGY” (Volumes I–II) will be 
published soon.Authors: G. S. Chakhu-
nashvili, N. D. Jobava, K. G. Chakhu-
nashvili, D. G. Chakhunashvili. Volume I is 
devoted to Cardiology, and Volume II to 
Rheumatology, in which Chapter II repre-
sents the specialized section. The publication 
is presented in Georgian, English, and Russ-
ian. 

Publisher: Georgia, Tbilisi, Georgian As-
sociation of Pediatric Cardiologists, 2025. 

Volume I: 1170 pages 
Volume II: 1235 pages

ma le ga mo i ce ma da ma te bi Ti sa -

xel m ZR va ne lo sa xel wo de biT      

„pe di at ri u li kar dio-              
rev ma to lo gi is sa fuZ v le bi“ (to -

me bi I-II). av to re bi: g. s. Ca xu naS vi -

li, n. d. jo ba va, k. g. Ca xu naS vi li, d. 

g. Ca xu naS vi li. pir ve li to mi eZR v -

ne ba kar di o lo gi as, xo lo me o re 

to mi - rev ma to lo gi as, ro mel Sic 

me o re Ta vi exe ba da a va de bebs. pub -

li ka cia war mod ge ni lia qar Tul, 

in g li sur da ru sul eneb ze. ga mom -

ce me li: sa qar T ve lo, Tbi li si, sa -

qar T ve los bav S v Ta kar di o log Ta 

aso ci a cia, 2025. to mi I: 1170 gver di 

to mi II: 1235 gver di.

Zalian male  
COMING VERY SOON




