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BukopuUcTaHHSA BHYTPilUHbOBEHHOIO
iMyHOrnob6yniHy B naui€eHTa i3 cenTM4HUM
LUOKOM Ta MHO>XXMHHMMM CYNnyTHIMM XBOopo6amu:
ornsia Ha OCHOBI KJIiHIYHOroO BUNaaKy

HaTanig MatoniHeub'3, Auek PoniHCbKKNiA?,
XpuctunHa Niwyk-sdkumoBunus3, Apocnas Toncrsak3

1KoMyHasibHe HEKOMEPLIVIHE MigrnpneMcTBo «barartonpoginbHa
KJIIHiYHa NlikapHS IHTEHCUBHOI Tepariii Ta LWBuAKOI MeANYHOI
agoromorn» (MHI «[lepLue nbBiBCbKE TEpUTOpiasibHE

meanyHe 06’egHaHHsI»), JlbBiB, YKpaiHa

’Kagpeapa KniHi4YHOI iMyHoI0rii,

JIiobiHCbKMI MeagndHuii yHisepcuteT, J1obiH, MNosbLya
3Kageapa kniHi4HOI iMyHo10rii Ta aneprosorii,

JIbBIBCbKUK HaLiOHa/IbHWI MEANYHWNI YHIBEPCUTET

imeHi aHuna annybkoro, JibBiB, YkpaiHa

Ornan 6yB 30cepedXeHulit Ha NiKyBaHHI MaLUi€EHTIB i3 Cencucom
i CeNTUYHUM LLUOKOM 3 BUKOPUCTAHHAM BHYTPILLHBOBEHHUX iMY-
HornobyniHie. O6roBopeHO 3HAYEeHHS pi3HMX CXeM Ta A03yBaHb
BBII" Ha pe3ynbTaTu NiKyBaHHA Ta NPOrHO3 BMXXUBAHHA CENTUY-
HMX MauieHTiB. MNMOpPIBHAHO MpUHUMNKX MiA6opy A03yBaHb BHY-
TPILLHBOBEHHMX IMYHOrN06YNIHIB Y PI3HUX KIHIYHUX LIEeHTpax.
3anponoHOBaHUMA BNACHWUIN K/IHIYHUA BUNAAOK KOMMJIEKCHOrO
NiKYBaHHA CENTUYHOro LWOKY 3 BUKOPUCTAHHAM BHYTPILIHbO-
BEHHMX IMYHOrno6byniHiB. MNMaui€HT 3 CENTUYHUM LLOKOM MEpPEHic
TpaHCypeTpanbHy pe3eKuito MpocTtaty 3 MNpuBOAY APeHYBaHHSA
abcuecy npocrtaTh, roCTpe MOpyLleHHs MO3KOBOrO KpoBoobiry,
MaB ps4 CynyTHiIX NaToNori cepueBO-CYAMHHOI CUCTEMW, LYy-

KpoBuin piabeT 2 Tuny, XpoHiuHYy XBOpObYy HUPOK 2 CTyneHs. Y uboro cenTuyHoro nauieHta 6yno
BCTA@HOBJ/IEHHO iMyHOAedIiLNTHE NOpYyLUEHHA 3 NiMMONeHiern, rinonpoTeiHEMIED, NPOKaNbLUUTOHIHE-
Mi€I0 Ta 3HAaYHUMM ONoCepeaKOBaHMMKM aBTOIMyHO3anasibHMMK po3nagamMmn — D84.8 Hespaxkaroum Ha
04iKyBaHWN HECNPUATIMBUIA NPOrHO3, NiCAS NPOBEAEHOro0 KOMMIEKCHOro NiKyBaHHSA 3 paHHIM BU-
KOPWUCTaAHHSM CepefHiX A03 BHYTPILWHbOBEHHMX iIMyHOrNnobyniHiB, cTaH XBOporo crabinisysascs Ta
36epernucs 3a40BinbHUMKN dYHKLUiT opraHiB. OTxe, paHHE NpU3HAYeHHs BHYTPILWHbOBEHHUX IMYyHO-
rnobyniHiB Aano NO3UTUBHUN KIIHIYHMIA edeKT Tepanii CeNnTUYHOro LWOKY i BKa3y€e Ha HeObXiaHICTb
MYNbTUANCUUMNNIHAPHUX 3aK/IH0YEHb, BK/KOYAKO4YM NiKapsa-iMyHonora, y BeAeHHi CeENTUYHNX CTaHiB.

KnrouoBi cnoBa: cencuc, cenTUYHMIN LWOK, iIHTEHCMBHA Tepanis, BHYTPilWHbOBEHHUWA iIMYHOI/10-

6yniH.
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The review focused on managing sepsis and septic shock pa-
tients by administering intravenous immunoglobulins (IVIG).
Treatment outcomes and survival prognosis of septic patients
were discussed in view of different regimens and dosages of
IVIG. The principles of determining the appropriate dosage of
IVIG in different medical facilities were compared. Own clini-
cal case of complex treatment of septic shock using IVIG was
proposed. The patient experienced a septic shock after trans-
urethral resection of the prostate to treat a prostate abscess.
Additionally, the patient was diagnosed with acute cerebrovas-
cular disorder and various cardiovascular ailments, including
type 2 diabetes mellitus and stage 2 chronic kidney disease.
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Matolynets,

This septic patient was diagnosed with immunodeficiency disorder with lymphopenia, hypopro-
teinemia, procalcitoninemia, and significant secondary autoimmune inflammatory disorders. De-
spite the expected unfavorable prognosis, after comprehensive treatment with early application
of moderate doses of IVIG, the patient’s condition stabilized, and organ functions remained sat-
isfactory. Therefore, early administration of intravenous immunoglobulin had a favorable clinical
outcome in the treatment of septic shock, thereby indicating the need to utilize a multidisciplinary
approach, including involving an immunologist, in managing septic conditions.

Keywords: Sepsis, septic shock, intensive care, intravenous immunoglobulin.
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BcTtyn

Cencuc € CeEpMO3HOK MeAUYHOI0 | EKOHOMIYHOK
npobnemoto cyyacHoro ceiTy. Cencuc i centmy-
HUIA WOK — Hebe3neuHi Ang XUTTS CTaHu, sKi
BK/10YAIOTb | MOPYLUEHHAMU IMYHHOI BiAMNOBIAi
Ha Pi3HOMaHITHI iHdeKLUii, BHAacnigoK 4Yoro Bu-
HMKAE NOLIKOAXEHHSA TKaHMH i OpraHiB opraHis-
MY i, 3peLuTolo BUHMKAE nosniopraHHa HeaocraTt-
HICTb, AKa NpU3BOAUTbL OO CMepPTi. He3Ba)karouun
Ha 3Ha4yHWI nporpec y JniKyBaHHI, cencuc i
CenTUYHUI LLIOK BCE e CTaHOBNSATb CEPUO3HY
npobnemMy OXOpOHW 340POB’S B YCbOMY CBITI,
Lo NpuM3BOAUTbL A0 3HAYHOIO CMOXWBAHHA pe-
cypciB oxopoHu 3gopos’sa [1,2,3].

Y cBiTi wopivyHo dikcyoTb 6an3bko 30 Minblio-
HiB BMMNaAKiB cerncucy, 6 MiNbMOHIB 3 AKMX 3a-
KiHUyeTbCsl neTtanbHO [4]. OCHOBHOK nNpuyKn-
HOIO CMepTi TakKuxX MNaUi€EHTIB € CENTUYHUIA LLOK
B PO3BUTKOM MOJOPraHHOI HeAOCTaTHOCTIO
CenTnyHuiA Wok po3BmBacTbes Yy 40% BiACOTKIB
MauieHTiB B AKUX AiarHOCTOBAHO Cerncuc, cMepT-
HICTb Big, CeNTUYHOro LWOKY cTtaHoBuUTb 40-80%
[5]. CTpiMKuiA pO3BMTOK Mporpecy Ta iHHoBaLil
y cdepi MeamyHoi AiarHOCTUKKW, CMPUYUHMB MO
BCbOMY CBIiTi €KCMOTEHUIMHWI PIiCT Naui€eHTIB 3
MY/bTUMOPOIHMMK CTaHaMu. 3riAHO MiXHapoA-
HOFO O3HA4YeHHs, MyNbTUMOPOBIAHICTE BUKO-
PUCTOBYETbCA ANA BM3HAYEHHA OAHOYACHO Ha-
ABHOCTI =3 3axBoploBaHb. HasaBHICTb CynyTHIX
NaTosnorii MPOrHOCTUYHO HEraTMBHO BIJIMBAE
Ha BMXWBAHHA NALIEHTIB 3 CENCUCOM Ta CENTUY-
HMM WOKOM [9]. Hanbinbw 4acTor NpUYMHOK
Cerncucy € rocTpi rHinHi 3aXBOPIOBaAHHS M'AKMUX
TKaHVH Ta nicnsonepauirHi ycknagHeHH TpaH-
cypeTpanbHa pe3sekuis npoctatn (TYP) - ue
30/10TUI CTaHAAPT XipypriyHoi NpakTuKK y Ji-
KyBaHHi abcueciB npoctatu. lMonpu oyeBnaHy
edeKTUBHICTb AaHOro MeTOAY NiKyBaHHS, BiH He
rno3baBneHnin Heponikie. BignosBigHO A0 AaHUX
6araToLeHTPOBOro NPOCNEKTUBHOIO AOCAIAXKEH-
HA npoBeaeHoro y ®paxuii 21,6% BiacoTKiB Na-
LiEHTIB, akKuM nposoauan TYP npocraty, Manu
b6akTepinHi ycknagHeHHs (19,3% - iHdekuii ce-
YOBMBIAHMX WNAXiB; 2,3% - CENTUYHMN LUOK)
[7,8]. Ypocencuc ctaHoBuTb 9-31% ycix BMnaa-
KiB 3i cMepTHicTiO — 20-40%. [0 MynbTMAUCLM-
NNiHAPHOro NiKyBaHHSA CEMNCcUCy MOBWHHI 6yTu
3a5y4deHi yponoru, crieuianictu 3 iHTEHCUBHOI
Tepanil, 3a nokasaMu iHLWi crieyianicTn, ane oco-
6/1MBO BaX/IMBO BKJIIOYEHHS B KOMaHAy nika-
pi-iMyHOJI10rB BPax0OBYyO4M 3HAYHI NOPYYEHHS B
iIMYHHIN CcuCTeMi, pO3BUTKOM BTOPUHHWX iMYHO-
aediumTie 3 aBToOIMyHO3ananbHUMK HacnigKaMu.
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Ta Heob6XiAHICTIO 3aCTOCYBaHHSA IMYHOMOMYHNX
npenapariB A/ iHTEHCMBHOI Tepanii: iMyHOori10-
6yniHiB, ULINbOBMX MOHOK/IOHANBHUX aHTUTIA,
(haKTopiB poOCTy, NEBHUX LUMTOKIHIB Towo [9]. Li
NUTaHHSA LWe 3HaXoAsaTb Ha cTaaii nornmbneHHo-
ro BUBYEHHS i NOTpebytoTb NiAroToBAEHUX cne-
uianictis [8]. Tak, edeKTUBHICTb BHYTPILUHbLO-
BEHHOro BBeAEHHS iMyHOrnobyniHy B nauieHTIB
i3 cencmcom abo CenTUYHMM LLIOKOM 3anumilanacs
[0 OCTaHHiX poKiB He MOBHiCTIO BMBYeHoO [10].
Ane oCTaHHi NpoBeAeHi peTpocneKTUBHI AocChi-
[KEHHS ANns OUIHKW 3B’A3KY MK A0AaBaHHSAM
BHYTPILWHbOBEHHUX IMYHOrNobyniHiB  pe3ynb-
TaTaMu y MauieHTIB i3 CENCUCOM i HU3bKUM piB-
HeM iMyHornobyniny i cnpuatnuenm IgG piBHeM
y CMpoBaTLUi KpPOBi BUABWU/N, LLO 3aCTOCYBaHHSA
BHYTPILLIHbOBEHHNX IMYHOrI06yNiHiB nauieHTam
i3 cencmcoMm i HM3bkuM piBHeM IgG y cmpoBsaTui
KpOBi NOB’A3aHe 3 NOKpaLleHHAM NPOrHo3y BU-
XMBaHHS y nauieHTis [11,12].

OCHOBHOK MeTOK AoCnigXeHHs 6yno nopis-
HAHHS 0COB/IMBOCTEN LbOro KAiHIYHOro BUNaa-
Ky CENTUYHOrO LWOKY Ta nofiopraHHol HeaocTa-
HICTi 3 3HAYHUMWN IMYHHUMU MOPYLUEHHAMU Ta
OCT@HHIMW JaHMMU CBITOBOI MeauumHu. byno
npoBeAeHO KOMMJEKCHUI aHani3z onybnikosa-
HOI niTepatypu 3a octaHHi 10 pokis. Jocni-
IXXeHHa npoBoannocs B 6asi AaHUX MeguyHUX
BuaaHb PubMed 3 2013 no 2023 pik. Ans npo-
BeAEeHHS AOCNiAXEHb BUKOPUCTOBYBAJINCA TaKi
TepMiHM MeSH: «cencuc», «CenTUYHWUIA LLOK>,
«CynyTHA XBOpo6a», <«BHYTPILIHbOBEHHI iMy-
HOrNo6yniHN», «CUHAPOM CUCTEMHOI 3ananbHOi
BignosiAi». M BKAKOUUAM NuLLe AO0CTYMHI NOB-
HOTEKCTOBI J)epena A0 OCTaToOYHOro orngay.
[o aHanizy 6ynu 3anyyeHi MeTa-aHanisun, orns-
[OOBI CTaTTi Ta KNiHiIYHI BUNaaku. 3aranom y 6asi
ny6nikauin PubMed 3a BkasaHuin nepiog 6yno
3HanaeHo 2237 nybnikauii, y Tomy umcni 103
NOBHOTEKCTOBMUX Axepen. byno BiaibpaHo 23
Jxepena yepes ix 65m3bKicTb 40 06paHoi Npo-
6nemn. TemaTmka o06roBopeHHs Bignosigana
HalWOMy K/iHIYHOMY BUMaAKy, a caMe BUKOPU-
CT@HHS BHYTPILWHLOBEHHOrO iMYHOrnobyniHy B
nauieHTa i3 CENTUYHUM LLIOKOM Ta MHOXWHHUMM
cynyTHiMK xBopobamn. Takox 6yno npuaineHo
yBary nybénikauigsmM npo CynyTHK NaTosiorito y
NauieHTIB i3 CENTUYHUMMN CTAHAMMU.

Lleri ornsaa 3ocepen)XeHun Ha CydacHUX AaHuX,
LOAO BUKOPUCTAHHS BHYTPILWHbOBEHHUX iMy-
HornobyniHie - intravenous immunoglobulin
(IVIG) y nauieHTiB i3 CynyTHIMW TsSHXKKMMU Bak-
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Introduction

Sepsis is a serious medical and economic is-
sue in the modern world. Sepsis and septic
shock are life-threatening conditions caused
by the immune system not responding prop-
erly to various infections. This causes tissue
and organ damage, eventually leading to mul-
tiple organ failure and death. Despite signifi-
cant progress in treatment, sepsis and septic
shock remain serious healthcare issues world-
wide, resulting in a substantial expenditure of
healthcare resources [1,2,3].

Around 30 million cases of sepsis are report-
ed annually around the globe, with 6 million
leading to death [4]. Septic shock, which re-
sults in multiple organ failure, is the leading
cause of death in such patients. Septic shock
develops in 40% of patients diagnosed with
sepsis, with a mortality rate of 40-80% [5].
The rapid development and innovations of
medical diagnostics has led to an exponen-
tial growth in the number of patients with
multimorbid conditions worldwide. According
to the international definition, multimorbidi-
ty determines the simultaneous presence of
>3 diseases. The occurrence of concomitant
pathologies has a detrimental impact on the
survival rate of patients suffering from sep-
sis and septic shock [9]. Sepsis is the most
common cause of acute purulent soft tissue
infections and post-operative complications.
The golden standard of surgical practice in
the treatment of prostate abscesses is trans-
urethral resection of the prostate. Despite
this treatment method’s apparent effective-
ness, it has its drawbacks. As per the findings
of a multicenter prospective study conducted
in France, it has been determined that 21.6%
of patients who underwent transurethral re-
section of the prostate experienced bacterial
complications, with urinary tract infections
accounting for 19.3% and septic shock ac-
counting for 2.3% [7,8]. Urosepsis is esti-
mated to account for 9 to 31% of all cases,
with a mortality rate of 20-40%. Urologists,
specialists in intensive care, and other spe-
cialists should all be part of the team that
treats sepsis. Immunologists are especially
important because sepsis affects the immune
system and can lead to secondary immuno-
suppression with autoimmune inflammatory
outcomes. Immunological preparations for
intensive therapy, such as immunoglobulins,
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targeted monoclonal antibodies, growth fac-
tors, specific cytokines, etc., are also nec-
essary [9]. These issues are currently un-
dergoing a comprehensive examination and
necessitate the expertise of trained special-
ists [8]. The efficacy of intravenous immu-
noglobulin administration in patients with
septic shock or sepsis was still understudied
until recent years [10]. Nonetheless, recent
retrospective studies examining the correla-
tion between the administration of intrave-
nous immunoglobulins (IVIG) and favorable
outcomes in septic patients with low levels
of immunoglobulin G (IgG) in the blood se-
rum have revealed that the application of
IVIG in septic patients with low IgG levels in
the blood serum is associated with a superior
survival prognosis in patients [11,12].

This study aimed to compare the character-
istics of this clinical case of septic shock and
multiple organ failure with significant immune
disorders with the latest global medicine
data. Over the past ten years, a comprehen-
sive analysis of published literature has been
carried out. The research was conducted us-
ing the PubMed database of medical publica-
tions from 2013 to 2023. The following MeSH
terms were used for the research: “sepsis”,
“septic shock”, “comorbid condition”, “intra-
venous immunoglobulins”, “systemic inflam-
matory response syndrome.” We have only
included accessible full-text sources in the
final review. Meta-analyses, review articles,
and clinical cases were also included in the
analysis.

In total, 2237 publications were found in the
PubMed database for the specified period, in-
cluding 103 full-text sources. Twenty-three
sources were selected due to their relation
to the chosen problem. Our clinical scenar-
io centered around the use of intravenous
immunoglobulin in a patient suffering from
septic shock and multiple health conditions.
Attention was also given to publications on
concomitant pathology in patients with septic
conditions.

This review focuses on the contemporary
data regarding intravenous immunoglobulin
(IVIG) utilization in patients with concurrent
severe bacterial infections. In this review, we
attempted to summarize the latest evidence
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TepiiHuMK iHdekuiamu. MeTa ornaay nonarana
B TOMY, W06 HagaTu AOCTYMHUA KOPOTKUIN BU-
Knaj HalHOBIWMX A0KasiB BUKOpUCTaHHA IVIG
npw cerncuci Ta CeNTUYHOMY LUOLLi Ta AONOMOITH
nikapaM KniHiumcrTam 3po3yMiTu, icHyroudi nepe-
Barnm WO0A0 MOTEHLIHOI KOPUCTI L€l BaXXNuMBOi
Tepanii npu cenTuyHoMy woui. CyyacHa nitepa-
Typa CBiA4YUTb Npo Te, Wo edeKkTnBHICTL BBIl
npu cencuci abo CenTUYHOMY LIOLi 3aneXuTb
BiA Bmay npenapaty IVIG (36araueHoro IgM
abo 3 MiHiManbHUM BMicToM IgM, IgG ), yacy
BBeAeHHSA (<24 roa), 4031 Ta 3amnanbHOro/imy-
HogediuMTHOro npodinto nauieHTis [13].

Mopsia 3 po3pobkoko HOBMX 3acobiB sikyBaH-
HS cencucy, Takux sk, 6nokatopu MikpoPHK,
KONIOHIECTMYIOIOYI  (haKToOpK, LMTOKIHWM, MOHO-
KNIOHaNbHi @aHTUTINIA, NPOAOBXYETLCA BUBYEHHS
e(deKTUBHOCTI BXe 3apeecTpoBaHMX MeauKa-
MeHTiB. OQHMM 3 Takux npenapaTiB € BHYTpiLl-
HbOBEHHUI iMyHOornobyniH G - IVIG. BHyTpiw-
HbOBeHHUI Ig G — MixHapogHa Ha3ea Human
normal immunoglobulin G, npenapat € iMmyHono-
riyHO akTMBHOW b6inkoBo dpakuieto (cniBgia-
HOLLEeHHS niaknacis imyHornobyniHy G y npena-
pati: Ig G I: 43-75 %; Ig G 2: 16-48 %; Ig G 3:
1,7-7,5 %; Ig G 4: 0,8-11,7 %). [itounm KOM-
MOHEHTOM MNpenapaTy € aHTUTINa, WO BONOAIOTL
cneumdivyHO aKTMBHICTIO NpOTU pi3HMX 36ya-
HWKIB 3aXBOpIOBaHb — BipycCiB i 6akTepili, B TOMY
ymncni renatuty A i B, repnecy, BiTpgaHoI Bicnn,
rpuny, Kopi, NapoTuUTy, NOJIOMIENITY, KPaCHYXMU,
KOK/OWY, CTadiNoKoKy, KULUIKOBOI Mannyku,
nHeBMoKokiB, MBT. Po3unH 10 % ansa BHyTpiL-
HbOBEHHO-KparJsIMHHOro BBegeHHd, 100 wn,
BUpobHNK «bBiodapma, YkpaiHa» (Ceptudikat
Mnpo AepXXaBHYy peecTpauito MeaUyHOro iMyHo-
6ionoriyHoro npenapaty No841/11-300200000
Bia 8 uepBHa 2011 poky). IMyHornobyniH G
BMKOPWUCTOBYIOTb A1 3aMiCHOI iMyHoOTepanii B
npoueci JlikyBaHHA NEPBUHHUX | BTOPUHHUX iMY-
HoAedILUNTHNUX MOpYLUEHb i NOB’A3aHUX 3 HUMU
3aXBOpPKOBaHb, @ TaKOX AJ1s NliKyBaHHS i npodi-
NaKTUKWN 3aXBOPHOBaHb, LLO BUKMKaHI bakTepi-
aNbHO0 | BipyCHOIO iHdeEKLIELD.

IMyHOrnobyniHm € ktoUOBUMK eHEKTOPHUMN MO-
NeKynamu B ryMoparsibHili iMyHHIlA BignoBiai npu
6araTbOX TSHXKKNX 3aXBOPIOBAHHSAX. BHYTPILLHbO-
BEHHUI nonicneumdiyHni iMyHornobyniH — ue
npenapaT MoiK/IOHANIbHUX CUPOBATKOBUX iMYy-
HornobyniHis, 3a3Buyan IgG, Bia TMCAY AOHOPIB.
Moro BMKOPUCTOBYIOTb SIK AOMOMiXKHY Tepanito
Yy TSHKKOXBOPUX MALUIEHTIB i3 TSXKKMMU iHDeEKLI-
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AMU, Hanpuknag CercmMcoMm, CenTUYHUM LLIOKOM
Ta HEKPOTUYHMMU iHDEKLUIAMU M'AKUX TKAHWH.
IVIG 3acTocoBYyOTb 4719 NAUIEHTIB i3 TSXKOK iH-
Ba3MBHOK CTPEMNTOKOKOBOK iH(eKLiew rpynn A
3 no4vatky 90-X pokiB, a 3actocyBaHHs IVIG npwu
HEKPOTUYHUX iHDEKLIAX M'AKUX TKAHWUH € NOoLK-
peHuM saBuLLeM. BiH TakoX BUKOPUCTOBYETbLCH
AN Pi3HUX aBTOIMYHHMUX, 3anajibHUX HEBPOSIO-
FMYHUX i WKIPpHMX Ta iIMyHOAEedILMTHMX 3aXBOPIO-
BaHb, Takox npu COVID-19 Ta penpoayKTUBHIl
mMeanumHi [14,15,16,17]. Meta-aHani3z gocryn-
HUX KJIHIYHMX gOCNigXeHb 3acTocyBaHHA IVIG
npy“ CUHAPOMiI CTPENTOKOKOBOrO0 TOKCUYHOIO
LUOKY rpynu A BKa3ye Ha nepesBaruv B MaLi€HTIB
WOAO BWDKMBAHHA MiC/s TAXKOrO CENTUYHOro
woky [18]. Y nnauebo-KOHTPO/ILOBAHOMY K-
HiuHoMy pocnigxeHHi (INSTINCT) ouiHoBaBcs
edekT IVIG y 100 nauieHTiB y BigaineHHi iH-
TEHCMBHOI Tepanii 3 HEKPOTUYHUMMK iHDeEKLIAMYK
M'AKMX TKaHUH, BKO4Yaoun 6yab-aky 6bakte-
pianbHy eTionorito. JocnimxeHHsa He nokasaso
XXOAHOI0 HEraTUBHOMO BIJIMBY Ha XWTTHA naui€H-
TiB yepe3 6 Micsauis nicns 3acrocyBaHHA IVIG y
naHux nauieHTie [12].

Y iHWOMY AoCNigXeHi peTpoCrneKTMBHO NpoaHa-
Nni3oBaHoO 646 MeaMYHUX KapT XipypriyHMUX XBO-
puX, AKi iKkyBanmcsa 3 NpmBoAy BTOPUHHOIO ne-
PUTOHITY B BiAAisIeHi iIHTEHCUMBHOI Tepanii. byno
npoaHanizoBaHo BUKOpUCTaHHSA IVIG, KAiHiuHI
AaHi NAUIEHTIB OUIHIOBAINCA NPU MOCTYMIEHHI
Ta iX 3MiHM B MOCNIAOBHIN OLiHLI OpraHHOi He-
AOCTaTHOCTI 3a gonomoroto wkanu (SOFA) npo-
TArOM 7-A€HHOro UMKy rocnitanisauil y ubo-
MYy BiAAiNIeHHI Ansa nigTBepaXeHHHA Ccencucy Ta
AenbTa-HenTtpodinbHoro iHaekcy (DNI). Bynu
OUiHEHI CMepTHICTb MauieHTiB NpW CenTUYHO-
My woui. Niabip 6aniB 3a CxuAbHICTIO A0 cen-
CUCY MpU MNOPIBHANIBHOMY aHanisi NpoBoAMBCA
B rpyni IVIG i rpyni 6e3 IVIG. BusHauyeHo, W0
BukopuctaHHsa IVIG 3HauHolO Mipoto acouitoBa-
nocd 3 wemawnM 3HmxeHHaM DNI, wo o3Ha-
Yae€ WwBuaLle 3MeHWeHH4 3ananeHHs. OCKinbku
iIMYHHa cucTeMa LWBWAKO AKTUBYETHCS, MOXHA
po3rnsHyTK Aofatkose 3actocyBaHHs IVIG nic-
s onepauii 3 KOHTPOI0 HaA A)XepesioM y naui-
€HTIB i3 abaoMiHanbHUM cencucom, 0cobaneo y
nauienHTiB i3 ocnabneHmm imyHiTeTom [19].

MpoTtaroM nepebiry cencuTMYHOro rnpouecy
TOHKi CUCTEMW BPOAXEHOIro Ta HabyToro iMyHi-
TeTy, 3ananeHHsa Ta nNpoTm3anasbHUX NpoLecis
NOPYLUYETLCS Pi3HMMUK criocobamum. SK npo3sa-
nasnbHi, Tak i NpoTU3ananbHi WNAXN aKTUBI3Y-
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regarding the use of IVIG in sepsis and septic
shock and to assist clinical physicians in un-
derstanding the existing benefits of the po-
tential usefulness of this important therapy
in septic shock. According to contemporary
literature, the efficacy of intravenous im-
munoglobulin in the treatment of sepsis or
septic shock is contingent upon the type of
IVIG preparation employed (either enriched
with IgM or with minimal IgM content, IgG),
the timing of administration (<24 hours), the
dosage, and the inflammatory/immunodefi-
cient profile of the patients [13].

Besides developing new sepsis treatment
methods, like microRNA blockers, col-
ony-stimulating factors, cytokines, and
monoclonal antibodies, the study of how
effective already registered drugs are con-
tinues. One of such drugs is intravenous im-
munoglobulin G - IVIG. Intravenous Ig G
is an international name for Human normal
immunoglobulin G, the drug, which is an im-
munologically active protein fraction (ratio
of immunoglobulin G subclasses in the drug:
Ig G |: 43-75%; Ig G 2: 16-48%; Ig G 3:
1.7-7.5%; Ig G 4: 0.8-11.7%). The drug’s
active ingredient is antibodies that work
against viruses and bacteria, including hep-
atitis A and B, herpes, chickenpox, influen-
za, measles, mumps, poliomyelitis, rubella,
pertussis, staphylococcus, Escherichia coli,
pneumococci, and mycobacterium tubercu-
losis. The 10% solution for intravenous infu-
sion, 100 ml, manufactured by Biopharma,
Ukraine (the Certificate of State Registra-
tion of Medical Immunobiological Prepara-
tion No. 841/11-300200000 dated June 8,
2011). Immunoglobulin G is used for re-
placement immunotherapy for primary and
secondary immunodeficiency disorders and
associated diseases, as well as for treating
and preventing diseases caused by bacterial
and viral infections.

Immunoglobulins are key effector molecules
in the humoral immune response in many se-
rious diseases. Intravenous multivalent im-
munoglobulin is a preparation of polyclonal
serum immunoglobulins, usually IgG, from
thousands of donors. It is utilized as an ad-
junct therapy in critically ill patients suffering
from severe infections, such as sepsis, sep-
tic shock, and necrotizing soft tissue infec-
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tions. Since the early 1990s, IVIG has been
used to treat patients with severe invasive
group A streptococcal infection. IVIG is also
widely used to treat necrotizing soft tissue
infections. It is also used for various autoim-
mune, inflammatory neurological, skin, and
immunodeficiency diseases, as well as in the
case of COVID-19 and reproductive medicine
[14,15,16,17]. The meta-analysis of avail-
able clinical studies on the use of IVIG in
Group A streptococcal toxic shock syndrome
indicates benefits in terms of patient survival
after severe septic shock [18]. The efficacy of
IVIG was assessed in a cohort of 100 individ-
uals in the intensive care unit with necrotic
soft tissue infections, including any bacterial
etiology, in a placebo-controlled clinical trial
(INSTINCT). The study found no adverse ef-
fects in the patient’s records on the patients’
lives six months after the administration of
IVIG [12].

A retrospective analysis of 646 medical re-
cords of surgical patients treated for second-
ary peritonitis in the intensive care unit was
conducted in another study. Clinical data
of patients were assessed using the SOFA
scale upon admission, and their changes in
sequential organ failure assessment were
analyzed during a 7-day hospitalization cy-
cle in this department to confirm sepsis and
delta neutrophil index (DNI). The mortality
of patients with septic shock was evaluated.
The scores were given based on susceptibil-
ity to sepsis during comparative analysis in
the IVIG group and the group without IVIG.
It has been determined that the use of IVIG
was significantly associated with a faster de-
crease in DNI, which means a faster reduc-
tion of inflammation. As the immune system
responds rapidly, it is feasible to consider
administering intravenous immunoglobulin
after the surgery to manage the source in
patients suffering from abdominal sepsis,
particularly those with weakened immunity
[19].

During a septic process, the delicate systems
of innate and acquired immunity, inflamma-
tion, and anti-inflammatory processes are
disrupted in various ways. Pro-inflammato-
ry and anti-inflammatory pathways and the
coagulation and complement cascades are
activated. These patients are at risk of de-
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I0TbCS, BiAOYBaAETLCS TAKOX aKTMBaLlisa Kackagy
Koarynauii Ta KOMMAeMeHTy. Y umx nauieHTIB
MOXE PO3BUTUCb TSHXKKe iMyHoaediumuTHe no-
pyweHHs 3 niMmdoneHieto Ta rinornobyniHeMiero
(D84.8 3a MKX-10), cnpuvymHeHe Cencucom.
BeeneHHsa IVIG € ogHI€O 3 KHOYOBUX AOMOMIX-
HUX Tepani AOCNIAXEHUX i 3aCTOCOBYBaHUX Y
nauieHTiB i3 cencmncoM. MNMpenapatn imyHornoby-
NiHY AN BHYTPILWHbOBEHHOIO BBEAEHHS, AK Bi-
[OMO MaloTb KiflbKa MexaHi3MiB Aii, Hanpuknag,
HelTpanisauia aHTureHy, 6nokaga Fc-peuen-
TOpiB Ha paroumTyunX KAiTUMHaX, MoAaynsauis
LMTOKIHOBMX Bignosigen i moaynauia dyHKUin
IMYHHUX KJTITUH. 3aBASAKW Pi3HOMaHITHUM B3a€-
MOZISIM Y Lil Mepexi BUKOPUCTOBYHOTbCS BUCOKI
no3un 1IVIG, ogHi 36araveHi IgM, iHWi - nuwe
IgG, Wo € nepcnekTMBHUM TepaneBTUYHUM Nig-
xoaoMm [20]. Taktmka 6yna ckepoBaHa Ha CyTo
npoTu3ananbHy Tepanilo gana no3uTUBHUNA
edekT, ocobnmeo 3 IgM. A pocnigxeHHs wns-
xiB, cnpssMOBaHWX Ha 36anaHCyBaHHS iMYHHOI
CUCTEMM, @ CaMe Ha iIMyHOoperynauito, BUAAETb-
cs we 6inbw gouinbHMM MeToaoM ans IgG-npe-
napaTiB. BpaxoBytouun ixX 4ncneHHi edekTn Ha
iMyHO3anasibHi Ta aBTOIMYHHI MexXaHi3Mn, BUKO-
PUCTaHHSA MONIK/IOHANbHUX BHYTPILLHbOBEHHUX
iMmyHornobyniHis € 6arartoobiustoumm nigxoaom
AK 0O MoAaynsAuil nNpo-, Tak i NpoTu3anasabHUX
Wwnaxis, 30KpeMa iMyHOperynatopHux. Ane
ONS UbOoro, HeobxiaHi NnoganbLui KiHiYHI gocni-
JXKEeHHS, Wwob6 obrpyHTyBaTh AOUINbHICTb BUKO-
PUCTaHHSA Pi3HUX IMYHOrN06yniHiB y NOTPibHIl
rpyni nauieHTiB HA NOYaTKy PO3BUTKY CEMNCUCY,
CenTUYHOro LWOKY B BiANOBiAHIM A03i Ta npo-
TArOM ONTUMasbHOI TpMBanocTi 4vacy [21,22].
Takox, 6yno pgocnigxeHo BukopuctaHHsa IVIG
y TAXKOxBopux nauieHTis 3 KOBIO-19, gakum
byna noTtpibHa ekcTpakopnopasibHa MeMbpaH-
Ha okcureHauia (EKMO). Y 44% (15/34) na-
LieHTiB 6yno BuaineHo Streptococcus rpynu A
abo Panton-Valentine Leukocidin, o NpoayKy€e
S. aureus. 3actocyBaHH4 IVIG y Uux nauieHTis
6yno 6e3nedyHmM. CMepTHicTb 6yna Ha 30%,
HMXXYOK MOPIBHAHO 3 IHWMMU AOCNIOXKEHHAMN
3a NPOrHO30BaHy CMepTHICTb >90% Ha OCHOBI
6anis wkann (SOFA) [23].

CuHapom TokcmudHoro woky (CTL) - pigkicHe
YCKNaaHeHHS iHdeKLii, SKa cnpuYnHeHa cTpern-
TOKOKaMK Ta cTadinokokamun. e ctaH nos’s-
3aHWI 3 BMCOKOK CMEPTHICTIO UMX NaLIEHTIB.
Mpyn ouiHLi UMX NauUiEHTIB i3 CMMNTOMaMm LLOKY
3 WKIpHUX BOrHULW, iHdeKUin abo M'akmMx TKa-
HMH HeobXiAHO BpaxoByBaTU BUCOKUI BiACOTOK
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pPO3BUTKY CENnTUYHOro ctaHy. LLBnaka aiarHoc-
TUKa Ta KOMMJIEKCHE JiKYBaHHA 3 XipypriyHnm
BTPYy4YaHHSM, aHTubioTukamm, crtabinisadieto re-
MOAMHaMIKM Ta afa’toBaHTaMu, TakKMMU K BHY-
TPILWHBbOBEHHI iIMYHOrnobyniHK, nOKpallyoTb
BUXXMBAHHSA LUMX nauieHTiB. [24]. MNpn cnHapo-
Mi TOKCMYHOIrO LUOKY CTPEnTOKOKOBOI eTionoril
IVIG 3acTocoBylOTbCA Y BMCOKMX Ao03ax 2 r/Kr
Macwu Tifla Ha OAHOAEHHY [03Y, MPOTAroM nep-
WKX OHIB, pO3BUTKY LWOKY [25]. MpoTte, ATnaH-
TUYHI pekoMeHaaLii 2022 poKy peKOMeHAY0Tb
MEHLUY A03Y B NiKyBaHHi TOKCUYHOrO WOKyY 1 r/
Kry 1-geHb i 0,5 r/kr Ha 2-3 aeHb abo 0,15 r/
Kr Ha AeHb nNpoTsrom 5 aHis [26].

Y iHWoMy pocnigxeHHi, 6yno BUMBYEHO BWKO-
puctaHHsa IVIG y nauieHTiB, aki 6ynu rocnita-
Nni3oBaHi A0 MeaAMYHUX BiadiNeHb IHTEHCUBHOI
Tepanii, pe3ynbTaT OUiHBaNu no pisHULi MiX
rnauieHTaMn, aKi Nepexunn nikyBaHH4, i TUMK,
XTO nomep nicnsa NikyBaHHSA; 6yn0 BM3HAYEHO
piBHI AOKa3iB, WO MiATBEPAXYOTb BUKOPUCTAH-
Ha IVIG, cxeMu X npu3HadeHHs Ta BapTOCTI.
BHYTpilUHbOBEHHE BBEAEHHS IMYyHOrnobyniHy
npu3Ha4vatoTb 3a 6araTbMa NoKasaHHAMU y Bia-
AiNeHHi IHTEHCMBHOT Tepanil 3 Pi3HUMKU pexuMa-
MU 003yBaHHA. Byno noBeneHo, Wo NauieHTH SaKi
BMXXWNM Y NliKapHi, oTpuMyBann BuLLi Ta 6inbLi
[031 BHYTPIWHBOBEHHOIO iMyHOr106yniHy no-
pPiBHAHO 3 TUMW NALLIEHTAMU, XTO HE BUXMUB, LLO
6yno niaTBEpAXXeHO B iHWMX MeTa-aHanisax, i3
OonTMManbHOK A030t0 BBeaeHHs IVIG, 1,5-2 r/
Kr Macu Tina Ha ogHoAeHHy ao3y [27,28,29].
ABTOPUW KJ/iHIYHOrO MPOTOKOJY HafZaHHA chneLi-
anisoBaHol AOMNOMOrM Ha rocnitTasbHOMY eTani
nauieHTaM 3 CErncMcoM 4Yu CENTUYHUM LLIOKOM B
YKpaiHi TakoX pekoMeHAYyHTb BUKOPUCTOBYBA-
TN BUCOKI A03M iMyHOrnobyniHy npu cencuci, y
[03i 2r/Kr macu Tina Ha ogHoaeHHy o3y [30].

ANOHCbLKI  AOCNIAHUKK, pPEeKOMEeHAYTb, Ha-
CTYnHi cxemun BBeaeHHs IVIG ana nikyBaHHSA
TXKKUX HDeKUin, aki nokpuBae HAMOHCbKe
MeAnyHe cTpaxyBaHHS, [lepwa cxeMa nepea-
6avae npuiioM 5 r/aeHb NpoTAroM TpbOX AHIB
Apyra cxema nepenbavae BBeAEeHHS OAHOpa-
30BOI 403K 15 r npoTaroM ogHOro AHs, Npuyo-
My Apyra cxema Ans nikyBaHHSA Cencucy oaHo-
pa3ose BBeAeHHs 15r IVIG npoTsaroM ogHoro
OHSA MoKpallyBaso CTaH i 3ananeHHsa paHilwe,
HiX po3aineHe po3yBaHHs IVIG [31].

Cencvc i noe’s3aHa 3 CEMCMCOM MosliopraHHa
HELOCTaTHICTb € OCHOBHMMM MPUYMHAMKU CMEPT-
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veloping severe immunodeficiency disorder
with lymphopenia and hypogammaglobulin-
emia (D84.8 according to ICD-10) caused
by sepsis. The administration of intravenous
immunoglobulin is one of the most promi-
nent adjunctive treatments investigated and
administered in patients with sepsis. Immu-
noglobulin preparations for intravenous ad-
ministration have several mechanisms of ac-
tion, such as neutralizing antigens, blocking
Fc receptors on phagocytic cells, changing
cytokine responses, and modulating immune
cell functions. Thanks to various interac-
tions in this network, high doses of IVIG are
used, some enriched with IgM, others with
only IgG, which is a promising therapeu-
tic approach [20]. The tactic was aimed at
pure anti-inflammatory therapy, which had
a positive effect, especially with IgM. Study-
ing ways to regulate the immune system,
specifically IgG production, seems to be a
more apt approach for IgG preparations.
Considering their numerous effects on both
immune-inflammatory and autoimmune
mechanisms, the use of polyclonal intrave-
nous immunoglobulins presents a promis-
ing approach for regulating both pro- and
anti-inflammatory pathways, particularly
those that are immunoregulatory. However,
further clinical studies are needed to sub-
stantiate the appropriateness of using differ-
ent immunoglobulins in the targeted group
of patients at the early stage of sepsis and
septic shock, in the appropriate dosage and
for the optimal duration [21,22]. The effica-
cy of intravenous immunoglobulin in critical-
ly ill patients with COVID-19 who required
extracorporeal membrane oxygenation was
studied. About 44% (15/34) of patients had
Group A Streptococcus or Panton-Valentine
Leukocidin produced by S. aureus. The use
of IVIG in these patients was safe. The mor-
tality rate was 30% lower compared to oth-
er studies, with a predicted mortality rate of
>90% based on the Sequential Organ Fail-
ure Assessment (SOFA) score [23].

Toxic shock syndrome (TSS) is a rare com-
plication of an infection caused by strepto-
cocci and staphylococci. This condition is as-
sociated with a high mortality rate in these
patients. When assessing these patients with
symptoms of shock and skin infection foci or
soft tissues, it is crucial to consider that a
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high percentage of these patients will devel-
op a septic condition. The survival of these
patients is improved by rapid diagnosis and
comprehensive treatment with surgical inter-
vention, antibiotics, hemodynamic stabiliza-
tion, and adjuvants, such as IVIG [24]. When
toxic shock syndrome is caused by strepto-
coccal infection, IVIG is administered at dos-
es of 2 g/kg of body weight in a single daily
dose during the initial days of shock onset
[25]. According to Atlantic recommendations
for treating toxic shock syndrome, the dos-
age should be 1 g/kg on day one and 0.5 g/
kg on days 2-3 or 0.15 g/kg per day for five
days [26].

In a separate study, the utilization of intrave-
nous immunoglobulins in patients admitted
to intensive care units was examined. The
outcome was assessed by comparing the pa-
tients who survived the treatment with those
who died after the treatment. The levels of
evidence confirming the use of IVIG, the
schemes of their prescription, and the costs
were determined. The intravenous adminis-
tration of immunoglobulin is prescribed for
many indications in the intensive care unit,
with various dosing regimens. The results
of clinical trials have shown that patients
who survived hospital admissions received
higher and larger doses of intravenous im-
munoglobulin than those who did not, as
confirmed by other meta-analyses. The op-
timal dosage of IVIG administration is 1.5-2
g/kg of body weight per day [27,28,29]. In
the clinical protocol for providing specialized
care at the hospital stage to patients with
sepsis or septic shock in Ukraine, the au-
thors also recommend using high doses of
immunoglobulin in sepsis (2 g/kg of body
weight per day) [30].

Japanese researchers recommend the follow-
ing IVIG administration schemes for treating
severe infections covered by Japanese medi-
cal insurance. The first scheme involves tak-
ing 5g/day for three days. The second scheme
involves a single dose of 15g within one day.
Moreover, the second scheme for treating sep-
sis, which presupposes a one-time administra-
tion of 15g of IVIG during one day, has shown
improvement in the condition and inflamma-
tion earlier than the divided administration of
IVIG [31].
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HOCTI y BigAineHHAX iHTeHcMBHOI Tepanii. OgHo-
LleHTPOBE iHTEPBEHLiNHE AOCNIAXKEHHS BU3HAYN-
N0 BM/IMB BHYTPILHBbOBEHHOrO iMyHOrn06yniHy
G (IVIG) Ha pi3Hi TMNKX iMyHOrNo6yniHiB i TMNw
QHTUKOArynsaHTHMX (PaKTOpiB Y XBOPUX Ha cen-
cuc. laHe pocnigkeHHs nauieHTIB i3 Cencucom,
TSHXKKUM CEencmcoMm abo cenTUYHWMM LLOKOM Mpo-
Boamnnocsa 3 cepnHsa 2008 p. no 6epeseHb 2013
p. Y pe3ynbTaTi AoCNigXeHHA 6yno BU3HAYeHO,
wo BBedeHHsa IVIG nigasuwysano piBHi IgM i
npoteiHy C y cmpoBaTUi NAUIEHTIB i 3HUXYBao
piBHi TKAHWMHHOIO aKTWBATOpa MnJia3MiHoreHy-1
(tPAI-1) y cupoBaTui kpoBi. IVIG Ma€ noTeHLin-
He 3aCcTOCyBaHHS 415 3anobiraHHsa CnpUYMHEHOI
Cencucom KoarysonarTii Ta ANCEMIHOBAHOIO BHY-
TPILWHBOCYANMHHOIO 3ropTaHHs KpoBi [32].

KniHiyHi Ta eKkcnepuMeHTasibHi  HAKOMUYEHi
JaHi, ceigyaTte npo Te, wo IVIG Bonogie Bu-
pa)keHMMU npoTu3ananbHUMMU Ta IiMyHoOpery-
NATOPHUMU  BNACTUBOCTSAMMU, ETIOTPOMPOMHUM
NpoTUiH@eKUiiHUM  edekToM. CneundiyHuni
BMJIMB MOB’A3aHUI 3 [i€E0 HEBENMKOI KifIbKOCTI
3aBXAM NPUCYTHIX aHTUTIN. HecneundiyHmmn —
3 iMyHOMoAayntounM edekToM. OCTaHHI npoa-
Hani30BaHi AOCAMHEHHS B PO3yMiHHI MexXaHi3My
BBIIN, wo obuaea edekTn 3a3Bnyan onocepen-
KylOTb 4Yepe3 Fc-peuenTtopu nemkouuTie. 3B's-
3YK4NCb 3 Fc-peuenTtopamm NeNKOUNTIB, IMyHO-
rnobyniHn akTMBYIOTb iX, 30KpeMa, dharoumTos.
Monekyn iMyHOrnobyniHy MoXyTb OMCOHyBaTu
6akTepii, HenTpanizyBatn Bipycn [33]. Takox
IVIG 3paTHi akTuBHO iHribyBaTn akTuBauito
MOHOUWTIB, Makpodaris, AeHAPUTHUX KIIiTUH,
HenTpodinie, NPUPOAHUX KinepiB LWNSAXOM 3B's-
3yBaHHS 3 peuentopamn Fc-ramma, HenTpani-
3yBaTM aKTMBOBAHi KOMMOHEHTU Ta MeMbpaHo-
aTaKylunii KOMMIEKC CUCTEMU KOMIMIIEMEHTY,
MogentoBaTn MyHKLIi B-kNiTWUH i nnasMaTuyHux
KNiTUH, peryntoBatu T-KNITUHHWIA 6anaHc Mix
Treg-kniTMHaMu i edeKTopHUMKN T-KAiTUHaMu
(Hanpuknag, Thl, Th17), 3MeHwyBaTN NpoayK-
uito nposananbHuMx umuTokiHiB (IH®-a i IHO-y,
OHIM-B, iHTepnenkinis 1, 2, 3, 6, 9, 11, 12,
38), Ki CNpUYNHAIOTL rinep3ananeHHs, Takox
BiAOMe AK “UMTOKIHOBWUI LUTOPM” — ayTOIMyHO-
3anasnbHe yckiagHeHHs [11,21].

TaknMM YUHOM, NiKyBaHHA CUCTEMHUMWU iMYy-
HoMmoaynatopamu, Takumm Ak IVIG, Moxe
nonepeanTy aHoMasnbHy iIMYHHY BiANOBIAb —
rinepepriyHy 3anasbHy peakLito 3 aBTOIMyHO-
3anasibHMMKM HacnigKaMu, WO CnocTepiratoTbCa
npu cenTU4YHMX CTaHax [21].
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KniHiuHu# BUNnagok

Y BigaineHHsa aHecTesionorii Ta iHTEHCUBHOI Tepa-
nii (BAIT) “MNepLoro TeputopianbHoOro o6’egHaH-
HS M. JlbBoBa” Bl “JlikapHsa Cesatoro MNaHTenen-
MOHa", B paHHbOMY MicrisonepalitHoMy nepioai
26.05.22 poky noctynus nauieHT ®. 53 poku
(27.10.1968 p.) 3 nonepenHiM OCHOBHUM Aia-
rHo3oM: CTaH nicns TpaHcypeTpasibHOI pe3ekuii
npoctaTt (TYP) Ta apeHyBaHHS abcuecy npocTa-
TW. I3 cynyTHiX giarHosie y nauieHTta: IemidyHa
xBopoba cepus (IXC). Andy3HUii KOpoHapokap-
Apiocknepos. Napokcmn3sM TpinoTiHHA nepeacepab
Big 26.05.2022. lNneptoHivHa xBopoba III cT., 2
CT., pu3unk 4. CH IIA. CraH nicna nepeHeceHo-
r0 roCTpPOro MOpyLUEHHS MO3KOBOrO0 KpoOBOOGiry
(F'MMK) (02.03.2022p.). MNpaBobivyHmin remina-
pe3, MOTOpHa adasis. Llykposuit giabet ,2 Tnn, y
cTagii cybkomneHcauii, iHCyniHO3anexHun 3 re-
HepanisoBaHMMK aHrionaTiaMu: peTuHonarTii, aH-
rionaTis HUXHIX KiHUiBOK, eHuedanonaTisa. XXH
2 CT: rNOMepynocKsepo3, ceyokam’sHa xBopoba,
XPOHiYHa HMpPKOBa HepocTaTHicTb II cT.

3rifHO JaHMX aHaMHe3y XBOpobu: nauieHT XBO-
piB NpPOTHAroM AeKifNibKOX AHIB, BiAKOAW BiAMITUB
niABMLIEHHS TeMmnepaTypu Tina ao 38°C, 3a-
ranbHy cnabkicTtb, AMCKOMMOPT B ypeTpi yepe3
HasBHICTb KaTeTepy dones. Y 3B’a3ky 3 nepe-
HeceHuM [TIMK i HeCnpOMOXXHICTIO A0 CaMOCTiN-
HOrO CEYOBUMYCKaHHS y NnauieHTa TpUBanmin yac
6yB BCTaHOBMEHUI cevoBui kateTep dones.

MauieHT 3BepHYBCSA Yy MNpuAManbHe BiaAineH-
Hs “lMepworo TeputopianbHOro o6’egHaHHA M.
Nbeoea” BIN “JlikapHa Cesatoro MNaHTenenmo-
Ha"”. Ha piBHi npuinManbHOro BigaineHHs 6yno
npoBefeHO KOMN'IoTepHY ToMorpadito opraHis
yepeBHOI NMopoXxHuHK (KT OYM) - piarHocTo-
BaHO A06posiKicHy rinepnnasito Ta abcuec ne-
peaMixypoBoi 3an103u.

Nikapsamu yponoramu kniHiku, 6yno npunHa-
TO PpilleHHS WoAO0 MpOBEeAEHHA MJ1aHOBOro
(26.05.2022) onepaTMBHOro BTpyYaHHs — EH-
[OCKOMiYHA pes3ekuig npocrtaty Ta ApeHyBaH-
HA abcuecy. TpuBanicTb onepaTMBHOrO BTPY-
YaHHA: 45 xB. AHecTesia - BHYTPilWWHbOBEHHA,
3 ajeKkBaTHMM 3abe3neyeHHsM OKCUreHoTepa-
nii Ta iHdy3irHOI Tepanii.

Y nauieHTa B paHHbOMY nicnsonepauinHomy
nepioai pi3ko nNOripwunBCsa 3arasbHUA CTaH.
CBiZOMICTb — NOBepXHEBE OrNyLEeHHS 3 MNOCTy-
noBuMM nepexonoMm y rnuboke. NemoamHamika
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Sepsis and sepsis-related multiple organ
failure are the leading causes of mortality
in intensive care units. A single-center, in-
terventional study revealed the effects of
intravenous immunoglobulin G (IVIG G) on
various types of immunoglobulins and anti-
coagulant factors in patients with sepsis. This
study researched patients with sepsis, severe
sepsis, or septic shock from August 2008 to
March 2013. The study’s findings indicated
that the administration of IVIG G resulted
in an elevation of IgM and protein C levels
in the serum of the patients. In contrast, a
decrease in tissue plasminogen activator-1
(tPAI) levels was observed. It has potential
applications for preventing sepsis-induced
coagulopathy and disseminated intravascular
coagulation [32].

Clinical and experimental evidence shows
that IVIG has strong anti-inflammatory and
immune-regulatory properties and an etio-
tropic anti-infective effect. Its specific effect
is caused by a small amount of always-pres-
ent antibodies. Nonspecific - with an immu-
nomodulatory effect. Recent achievements in
understanding the mechanism of IVIG, where
both effects are typically mediated through
leukocyte Fc receptors, have been analyzed.
Immunoglobulins activate leukocytes by bind-
ing with Fc receptors, triggering processes like
phagocytosis. Immunoglobulin molecules can
opsonize bacteria and neutralize viruses [33].
IVIGs are also capable of actively inhibiting
the activation of monocytes, macrophages,
dendritic cells, neutrophils, and natural kill-
ers by binding to Fc-gamma receptors, neu-
tralizing activated components and the mem-
brane-attacking complex of the complement
system, and modeling functions of B-cells and
plasma cells, regulating the T-cell balance be-
tween Treg cells and effector T-cells (for ex-
ample, Thl, Th17), reducing the production of
pro-inflammatory cytokines (INF-a and INF-y,
TNF-B, interleukins 1, 2, 3, 6, 9, 11, 12, 38),
which cause hyperinflammation, also known
as “cytokine storm” - an autoimmune inflam-
matory complication [11,21].

Thus, the use of systemic immune modula-
tors, such as IVIG, can prevent an abnormal
immune response, a hyperergic inflammatory
response with autoimmune consequences ob-
served in septic conditions [21].
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Clinical case

On May 26, 2022, a 53-year-old patient, F.
(born on October 27, 1968), was admitted
to the Department of Anesthesiology and
Intensive Care (DAIC) of the “First Territo-
rial Association of Lviv” Detached Subdivi-
sion “Hospital of St. Panteleimon” with the
preliminary primary diagnosis of post trans-
urethral resection of the prostate (TUR) and
drainage of the prostate abscess. Patient’s
accompanying diagnoses: Ischemic heart
disease (IHD). Diffuse coronary atheroscle-
rosis. Paroxysm of atrial fibrillation since May
26, 2022. Hypertensive disease stage III,
grade 2, risk 4. CH IIA. The condition after
a recent acute cerebrovascular event (ICE)
on March 2, 2022. Right-sided hemiparesis,
motor aphasia. Type 2 diabetes in the stage
of subcompensation, insulin-dependent with
generalized angiopathies: retinopathy, an-
giopathy of the lower extremities, enceph-
alopathy. Chronic kidney disease (CKD)
2nd stage: glomerulosclerosis, urolithiasis,
chronic renal insufficiency stage II.

According to the medical history, the patient
has been ill for several days. He noticed el-
evated body temperature, 38 °C, general
weakness, and discomfort in the urethra due
to the Foley catheter’s presence. Due to the
acute cerebrovascular event and the patient’s
inability to urinate independently, a Foley
catheter has been inserted for an extended
time.

The patient consulted the emergency depart-
ment of the “First Territorial Association of
Lviv” Detached Subdivision “Hospital of St.
Panteleimon.” At the admissions department,
he underwent a computerized tomography of
the abdominal cavity organs (CT of the AC):
Benign hyperplasia and a prostate gland ab-
scess were diagnosed.

The urologists at the clinic have reached a deci-
sion to perform a scheduled surgical procedure
on May 26, 2022, namely endoscopic prostate
resection and abscess drainage. Duration of
the procedure: 45 min. Anesthesia: intrave-
nous with an adequate supply of oxygen and
infusion therapy.

The patient's general condition deteriorat-
ed rapidly in the initial post-operative period.
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HecTabinbHa: 4yacToTa CepueBMX CKOpPOYEHb
(4CC) 140/xB, ApTepianbHuii Tuck (AT) 80/40,
TemnepaTypa Tina 39°C. AycKynbTaTUBHO Au-
XaHHS XOpPCTKe, ocnabneHe B HWXHIX BigAi-
nax, yacrtota guxaHHa (Y4) - 23/xs. LWkipa Ta
cnn3oBi 060/10HKKM 6niAi, BKPUTI X0N04HUM NO-
ToM. MpuiHATO pilleHHsA Npo nepesig y BAIT.

Mpyn NepBMHHOMY 06’EKTUBHOMY OBCTEXEHHI Y
BAIT BCTaHOB/IEHO: 3a@rajibHUIM CTaH — TSXKUN,
CBiAOMICTb nauieHTa - rnuMboke OrnyLleHHs.
3iHnui cumeTpunuHi, doTopeakuii mnasi. LLkipa
Ta cnm3oBi 060/10HKK 6nigoro 3abapBrieHHS.
OnxanbHa cucteMa: aycKy/bTaTUBHO AWXaH-
HA XXOPCTKe, ocrnabneHe B HUXHIX Bigainax 3
obox crtopiH, Y 24/xB, SpO2 96%, nposo-
OUTbCHA OKCUreHoTeparnis Yepes3 HepeBepPCUBHY
Macky 3i weunakicTtio 6 n/xs. CepueBo-CyaAnHHA
cuctema: remoamHamika HectabinbHa Ps 140/
xB, AT 80/40, aycKkynbTaTMBHO TOHM cepus
npurayLeri, putMiuHi. TemnepaTtypa Tina 39°
C. HesponoriyHo: npaBob6iuHWMI reminapes,
MOTOpHa adasis.

Y BAIT HanarofXXeHO MOHITOPUHI BiTalbHUX
dyHKUi, HabpaHO KpoB Ha nabopaTopHi Ao-
CNiAXEeHHS, NpoBeAeHO KaTeTepusauilo LeH-
TpanbHOI BEHW, MNpPOBEAEHO YJ/bTpa3ByKOBe
pocnigxeHHs cepusa (EXO-KI), peHTreHorpa-
dito opranis rpyaHoi knitkn (OlK), rasome-
Tpit0 apTepianbHOl KPOBi, BUK/IMKAHO HA KOH-
cynbTauii CyMbDKHMUX crieuianicTis: Kapaionora,
nikaps @yHKUioOHanbHOI AiarHOCTUKKU, YypOso-
ra. HeraiHo po3noyaTo iHTEHCUBHY Tepanito.

3 MmeToto cTabinisauii nokasHuMKIB reMoanHaMi-
KW HanaroAXeHo BHYTPilWHbOBEHHE (B/B) BBE-
OEHHSA KopAaapoHy: 6onatoc — 300 Mr, Ha NpoTA3i
HacTyrnHux 4-ox roauH — 450 mr. Hanaroaxe-
HO B/B iH(Y3it0 €NeKTpOoNiTHUX po34uMHIB 36a-
ravyeHux Kasiem Ta iHdy3ilo HopaapeHaniHy 3i
waunakictio 0.02 mkr/kr/xB. MNapokcmam Tpino-
TiHHS nepeacepab Big 26.05.2022 TpaHcdop-
MOBAHUM y CUHYCOBUA PUTM.

Original research: Clinical sciences

Micna nonepeaHbOi cTabinizauii ctaHy nauieHTa
3 METOK BUKJIIOYEHHS HAABHOCTI YLIKOAXXEHb
pi3HMX OpraHiB Ta CUCTEM MNPOBEAEHO psAn iH-
CTPYMEHTaNbHUX OOCTEeXeHb: eneKTpoKapAio-
rpadito (EKI). BucHOBOK — TpinoTiHHS nepea-
cepab; peHtreHorpadito OIK. BucHoBok: 6e3
BUANMUX BOTHMULLEBO-IHDINBTPATUBHMUX 3MiH.
CuHycu BinbHi. MicnaszananbHi ibpo3Hi 3MiHK
B NpaBoMy KapaioaiadparmManbHoMy KyTi; EXO-
KI'. BUCHOBOK: pO3Mipu cepus B MEXax HOPMMU.
lNnepTpodia cTiHOK niBOro wnyHoudka: AopTta
He po3wunpeHa, YyuwinbHeHa. [ereHepaTuBHI
3MiHK KianaHiB cepus. CKOpOT/IMBICTb MioKap-
Ay NiBOro WiyHo4yka 3afoBinibHa: ®Opakuis Bu-
knay — 55%. inokiHesis BepXiBKM NiBOro LWy-
Houka, 60KOBOI CTiHKW. PigMHa B nneBpasnbHil
MOPOXHWHI He Bi3yani3yeTbcd. YNbTpasyKose
ob6cTexeHHs YyepeBHOI NOPOXHMHK (Y34 O4l):
XPOHiYHUI NiBO6iYHNI NienoHedpUT.

3 nabopatopHux obcTexeHb, 6ynu 3pobneH-
Hi 3aranbHWIA aHani3 KpPoBi 3 NEeNKOLUTAPHOIO
dopMyno Ta LWBUAKICTIO OCiAAHHSA epuTpo-
umTiB, 6ioXiYHMM aHani3 KpoBi, Koarynorpa-
My. C-peakTMBHMI NpPOTEiH, NPOKaSbLUTOHIH,
nakTaT B KpOBi, NPOKanbUWTOHIH (AMHaMIiKy
NOKasHMKiB AMBITbCA B Tabnuusax 1-4).

Takox, 6yno npoBeAeHO AOMIAXKEHHA Mapke-
piB HEKpPO3y MiokapAy: TPOMnoHiH I: 0.1 Hr/mn.
(Hopma 0,1- 0,16 Hr/mn). MNociB KpoBi Ta ceui
Ha CTEpPWU/IbHICTb.

OTpuMaHo pe3ynbTaTu MiKpobionoriyHoro Ao-
cnigXeHHs cedi Big 27.05.2022: E. coli 10n4
Klebsiella pneumoniae 107\°3 KpOBi YyTNMBUM
po lMoniMikcuHy B, reHTamiumHy, amikauuHy,
uedTasuTuHy.

OTpuMaHo pe3ynbTaTu MiKpobionoriyHoro Ao-
cnigpxeHHs kposi Big 02.06.2022: Klebsiella
pneumoniae 107> 3 kpoBi yyTameuii ao Moni-
MiKCUHY B, reHTaMiumHy, aMmikaunHy, KONicTu-
HY, TareUnKNiHy.

Tabamys 1
AvHaMika kniHiYHOro aHasnisy KpoBi Npu cenTUYHOMY CTaHi
[laTa/noKasHIK WBC RBC HGB PLT GRA LYM
(4-9 10%/1) (4-6,2 10%%/1) | (130-160 g/I) | (150-400 10°%/1) (30-70%) (20-20%)
28.05 49.16 2.95 84 213 94 1.5
07.06 4.29 2.97 85 188 80.2 14.3
21.06 6.0 3.42 97 320 67.1 26.3

* 3MiHEeHi NOKa3HWKK BUAINEHI XXKUPHUM YOPHUM LLUPUGTOM.
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Consciousness was a superficial stupefaction,
gradually transitioning into a deep one. Hemo-
dynamics was unstable: heart rate (HR) 140/
min, arterial blood pressure (BP) 80/40, body
temperature 39 °C. On auscultation, breathing
was hard and weak in the lower part of the
lungs. The breathing rate (RR) was 23 breaths
per minute. The skin and mucous membranes
were pale, covered in cold sweat. The decision
was made to transfer the patient to the Depart-
ment of Anesthesiology and Intensive Care.

During the initial objective examination con-
ducted at the Department of Anesthesiolo-
gy and Intensive Care, the following findings
were established: the general condition - se-
vere; the patient’s consciousness - profound
stupefaction. The pupils are symmetrical;
light reflexes are weak. Pale skin and mucous
membranes. Respiratory system: On auscul-
tation, breathing is harsh, weakened in the
lower lobes bilaterally, RR 24/min, SpO2 96%,
oxygen therapy is administered via a non-re-
breather mask at 6 L/min. Cardiovascular sys-
tem: hemodynamics is unstable, pulse 140/
min, blood pressure 80/40, heart sounds
are muffled and rhythmic on auscultation.
Body temperature is 39 °C. Neurologically:
right-sided hemiparesis, motor aphasia.

The DAIC has set monitoring of vital functions,
blood samples were collected for laboratory
testing, central venous catheterization was per-
formed, echocardiography, chest X-ray, arterial
blood gas analysis, and consultations with relat-
ed specialists, including a cardiologist, function-
al diagnostics physician, and urologist, were re-
quested. Urgent intensive therapy was initiated.

Cordarone was given intravenously (IV) to stabi-
lize hemodynamic parameters: bolus 300 mg and
450 mg for the next 4 hours. Norepinephrine was
infused at 0.02 mcg/kg/min, and potassium-en-
riched electrolyte solution was administered in-

Original research: Clinical sciences

travenously. Paroxysm of atrial fibrillation from
May 26, 2022, transformed into sinus rhythm.

After stabilizing the patient’s condition to ex-
clude the presence of damage to various or-
gans and systems, a series of instrumental
examinations were performed: electrocardiog-
raphy. Conclusion: atrial flutter; X-ray of the
chest. Conclusion: No visible focal infiltrating
changes. The sinuses are clear. Post-inflam-
matory fibrotic changes in the right cardio
diaphragmatic angle; echocardiogram. Con-
clusion: The size of the heart is within normal
limits. Hypertrophy of the left ventricle walls:
The aorta is not dilated, it is hardened. Degen-
erative changes in heart valves. Left ventricular
myocardial contractility is satisfactory: Ejection
fraction — 55%. Hypokinesia of the apex of the
left ventricle, lateral wall. Fluid in the pleural
cavity is not visualized. Ultrasound examina-
tion of the abdominal cavity (Abdominal Ultra-
sound): Chronic left-sided pyelonephritis.

Laboratory tests performed: A complete
blood count with a differential leukocyte
count and erythrocyte sedimentation rate,
biochemical blood analysis, coagulogram,
C-reactive protein, procalcitonin, blood lac-
tate, and procalcitonin (see Tables 1-4 for
indicator dynamics).

A study of myocardial necrosis markers was
also conducted: troponin I: 0.1 ng/mL (the
normal range is 0.1-0.16 ng/mL). Blood and
urine tests were performed for sterility.

Results of the microbiological study of urine
received on May 27, 2022: E. coli 10"*, Kleb-
siella pneumoniae 107> in the blood is sensi-
tive to Polymyxin B, Gentamicinum, Amikaci-
num, Ceftazidime.

The results of the microbiological blood test
received on June 2, 2022: Klebsiella pneumo-

Table 1
The dynamics of clinical blood count in septic condition
Date/value WBC RBC HGB PLT GRA LYM
(4-9 1091) | (4-6.2 10'/I) | (130-160 g/l) | (150-400 10%1)| (30-70%) (20-20%)
May 28 49.16 2.95 84 213 94 1.5
June 7 4.29 2.97 85 188 80.2 14.3
June 21 6.0 3.42 97 320 67.1 26.3

* Changes in values are highlighted in bold black font.
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Tabanys 2
AnHaMika 6ioxiMiYHOro aHanisy KpoBi Npu cenNnTUYHOMY CTaHi
LaTta/ 3aran. Anbby- | Binipy6iH Kanbuin | Fntoko3a | CeyoBuHa | KpeaTuHiH | AcT AnT
MoKa3HUK 6inok MiH (36- |3aranbHuii | (1,16-1,32 | (4,1-5,9 | (3,8-8,3 (<106 (<37 | (<41
(64-83 49 r/n) (<18,7 MMonb\J1) | MMonb/N) | MMonib/n) | MKMonb/n) | Oa/n) | Oa/n
MMOJIb/ 1) MKMONb/nN
28.05 56,2 37,1 12,7 1,99 8,85 7,7 85 12 15
12.06 52.4 46 17,0 2.5 4,6 2,10 65 18 21
21.05 55,8 48 14,6 2,33 6,10 5,10 67 13 15
* 3MiHEeHI NOKa3HWKN BUAINEHI XXUPHUM YOPHUM WPUGDTOM.
Tabanysa 3
AvHamMika rocrpoga3zoBux NOKasHUKIB KPOBi NPV CENTUYHOMY CTaHI
[ata/nokasHuk | CPIM (0-5 mr/mn) | WOE (1-10 mMm/roa) | NMpokanbuntoHiH (0-0,05 Hr/mn) | JlakTaT (0,5-2,2 MMonb/n)
27.05 54 47 110 59
08.06 168 113 2,07 1,8
27.07 36 20 0,61 0,9
* MiaBULLEHI NOKA3HUKN BUAINEHI XXUPHUM YOPHUM LWPUDTOM.
Tabanysa 4
AvHaMika nokasHUKIB KoarysiorpaMmm rnpm cenTM4HOMY CTaHi
[ata/ nokasHuk | MpoTpoM6iHOBMI Yac nTI AYTY TpombiHOoBMIA Yac MHB QibpuHoreH
(15-17") (80-105%) | (24-34 c) (15-22 ¢) (0,8-1,2) (2-4 r/n)
27.05 15.4 69,7 31 22,3 1,30 3,90
07.06 11.26 96,0 35 14,10 1.0 3,60
21.06 13.10 84.2 28 16.6 1,10 2,90

* 3MiHEeHi NOKa3HWKK BUAINEHI XXKUPHUM YOPHUM LLUPUGTOM.

BpaxoBytoun pesynbTath aHamHesy (TYP npo-
cTaTn 3 npuBoAdy abcuecy npocraTu), KAiHiy-
HUX (NiABULLEHHS TemnepaTypu Tina ao 39 C,
3HWXEHHS apTepianbHOro TUCKY, cepuebuTtTs,
TaxinHoe) Ta nabopatopHux (3pocTaHHs C-pe-
AKTUBHOIO MpOTEIHY, MPOKaJIbLUMTOHIHY Ta CU-
poOBaTKOBOro nakraTy, niMdoneHisa, rinonporte-
iHeMis, HasaBHICTb bakTepinHoi iHdeKuii B NOCiBi
KpOBIi) AaHMX nauieHTy 6yno niaTBepaXeHo Aia-
FHO3 CENTMYHOrO LWOKY 3 iMyHoAediUMTHUM Mo-
pyweHHaM- A48.3 - MKX10 3 D 84.8 - MKX 10.

Y nopanblioMy B BigAifieHHi iHTEHCUMBHOI Tepa-
nii nauieHty 6yno npoBeAeHO: YNbTPa3BYKO-
Be pgocnimkeHHs (Y3[) CyaOnH HUXKHIX KiHLiBOK:
aTepoCKIepo3 apTepi HUXHIX KiHUIBOK. CTeHO3
060X TrOMIIKOBMX CErMeHTIB HUXHIX KiHLiBOK.
OdaHnx 3a Tpomb603 rnMbOKMX/NiAWKIpHUX BeH
BEPXHiX KiHLIBOK He BMSABAEHO Ta KOMM'toTep-
Hy ToMorpadilo OrpaHiB 4epeBHOI MOPOXHUHMU
Ta opraHiB rpyaHoi knitkn (KT O4Yl ta OrK) 3
KOHTPACTYyBaHHSAM: HEBESIMKUI PIAUHHUIA BMICT B
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060X nneBpanbHMUX MOPOXHUHAX. 3aNMNLLKOBI nic-
nf3ananbHi 3MiHW HUXXHBOT YaCTKM NpaBol JIereHi.
MicnsonepadiiHi 3MiHW NpocTaTh, cTaH nicna TYP
BuAaneHHs abcuecy npoctatu. KoHKpeMeHTu
npasoi HUpKW. [oaaTkoBo 6yno npoBeAeHe eH-
[OCKOrMiyHe BBEAEHHSA CEYOBOro CTeHTa.

3 MeTo KopeKLUii aHeMii 6y10 NPUNHATO pilleH-
HS Mo TpaHCcy3ito epTpounTapHOi MacK Ta Uifb-
HOI KpoOBi. Yepes Aekisibka AHIB Jlikapi yposnoru
nposenu YyepesLKipHy LMCTOCTOMItO Ta CTEHTY-
BaHHA YMC npaBoi HUPKK Ta NpaBoro cevosoay.

MepebyBatoun y BigaineHHi BIAT nauieHT oT-
pyMyBaB Cy4acHe eTiOoTporHe Ta naToreHeTn4-
He NiKyBaHHA: aAekBaTHy iHQY3ilMHy Tepanito
(36anaHcoBaHi kpuctanoign, konoign (20%
anbbymiH)); remoTpaHcdy3inHy Tepanito (ne-
pesiuBaHHA €epuTpouUMTapHOI Macu Ta UiNbHOI
KpoBi oapasy nicnsa rocnitananisauii y BAIT);
aHTubakTepianbHy Tepanito (26.05.2022 Jle-
BodnokcaumH 750 mr/poby, UedTtasmaum 1 r
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Table 2
The dynamics of biochemical blood test in septic condition
Total Protein Albumin Bilirubin Calcium Glucose Urea Creatinine | AST | ALT
Date/Value | (64-83 (36-49 g/L) total (<18.7 |(1.16-1.32]|(4.1-5.9|(3.8-8.3| (< 106 | (<37 | (<41
mmol/L) 9 micromoles/liter) | mmol/L) | mmol/L) [ mmol/L) | pmol/L) | U/L) | U/L)
May 28 56.2 37.1 12.7 1.99 8.85 7.7 85 12 15
June 12 52.4 46 17.0 2.5 4.6 2.10 65 18 21
May 21 55.8 48 14.6 2.33 6.10 5.10 67 13 15
* Changes in values are highlighted in bold black font.
Table 3
Dynamics of acute phase blood indicators in septic condition
Date/Value | C.R.P. (0-5 mg/mL) | ESR (1-10 mm/hour) | Procalcitonin (0-0.05 ng/mL) | Lactate (0.5-2.2 mmol/L)
May 27 54 47 110 5.9
June 8 168 113 2.07 1.8
July 27 36 20 0.61 0.9
* Elevated values are marked in bold black font.
Table 4
Dynamics of coagulogram values in septic condition
Date/Value Prothrombin time PI PTT TT INR (0.8- Fibrinogen
(15-17") (80-105%) | (24-34) (15-22s) 1.2) (2-4 g/L)
May 27 15.4 69.7 31 22.3 1.30 3.90
June 7 11.26 96.0 35 14.10 1.0 3.60
June 21 13.10 84.2 28 16.6 1.10 2.90

* Changes in values are highlighted in bold black font.

niae 107° in the blood is sensitive to Polymyx-
in B, Gentamicinum, Amikacinum, Colistin,
and Tigecycline.

Based on the disease history (prostate TUR
due to prostate abscess), clinical findings (body
temperature of 39 °C, decreased blood pres-
sure, tachycardia, tachypnea), and laboratory
data (elevated C-reactive protein, procalcitonin,
and serum lactate, lymphopenia, hypoprotein-
emia, bacterial infection in blood culture), the
patient’s diagnosis of septic shock with immu-
nodeficiency disorder has been confirmed -
A48.3 in ICD-10 with D84.8 in ICD-10.

The patient was admitted to the intensive care
unit for an ultrasound examination of the low-
er limb vessels, which revealed the presence of
atherosclerosis in the lower limb arteries. Steno-
sis of both tibial segments of the lower extrem-
ities. There was no evidence of thrombosis in
the deep/superficial veins of the upper extrem-

ities, and computed tomography of the abdom-
inal cavity and thoracic organs with contrast re-
vealed insignificant fluid presence in both pleural
cavities. Residual post-inflammatory changes in
the lower part of the right lung. Post-operative
changes of the prostate, condition after trans-
urethral resection of the prostate abscess. Right
kidney concrements. Additional endoscopic in-
sertion of a urinary stent was performed.

To eliminate anemia, a decision was made to
transfuse erythrocyte mass and whole blood.
A few days later, urologists performed a per-
cutaneous cystostomy and stenting of the
right kidney and ureter.

While in the DAIC, the patient received mod-
ern etiotropic and pathogenetic treatment: ad-
equate infusion therapy (balanced crystalloids,
colloids (20% albumin)); hemotransfusion
therapy (transfusion of erythrocyte mass and
whole blood immediately after admission to the
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2p/poby. 27.05.2022 npoBeAeHO 3MiHYy aHTu-
b6akTepianbHOI Tepanii WASXOM MNpU3HAYeHHS
MeponeHeMmy 1 r 3 pasun/poby, AMikaumH 1 r
1pa3/poby); BHYTPIWHbOBEHHI iMyHOrnobyniHm
(bioBeH 10%) no 100 Mn AOBEHHO KpanenbHO
— 0,5 mr/kr Bnpogosx 30 x8 — 5 r goby Bnpo-
nosx 5 gHiB 3 29.05 go 3.06. 22 poky; iHcyni-
HoTepanito 24 Op Ha poby, 3i wenakictio 1 O/
roa; NpoTMBMpasKoBy Tepanito (omenpason — 20
mMr/noby); LUBnake 3abe3neyvyeHHs eHTepanbHO-
ro XapyyBaHH4 Yy nepLui AHi IHTEHCUMBHOI Tepanii.

21.06.2022 poky nauieHTa 3 CYTTEBUM MoOKpa-
WeHHAM 4719 BiAHOBHOrO JliKyBaHHA nepese-
AeHo Ao peabiniTauinHoro ueHTpy. Ha MoOMeHT
nepesoay: CBiAOMICTb fACHa. [uXaHHHA caMo-
CTinHe, apaekBaTHe. 'eMoaMHaMiYyHO cTabinb-
HUA. XUBIT M'GKMn. XapuyBaHHS CaMOCTINHE.
Temn Aiypesy AOCTaTHIN.

OnucaHui  KNiHiYHMI  BMMaAoK, 3auikaBuB
Hac CBOIM cknaAHuUM nepebiroM 3 HasABHICTIO
CenTMYHOro wWoky, 6araTbox CynyTHiIX 3axBO-
ptoBaHb Ta paHHiM BUKOpuUCTaHHAM IVIG Ha
no4YaTKy pO3BUTKY CENTUYHOro CTaHy. Lien Bu-
nagok 6yB CKNaAHWM 3 TOYKWU 30pYy MPOrHO3Yy
WOA0 BUMXKMBAHHA NauieHTa.

IVIG npu3Hadanu nauieHTy 4yepe3 HasaABHe Yy
HbOrO TSDKKE iMyHoAediuMTHE MNOpYLUEHHA 3
pe3ynbTaTi Cencucy Ta CEenTUYHOro LWOKY, Lo
niaTBEpAXYBaNoch fiMdoneHieto Ta rinonpore-
iHeMmi€to. Llen imyHoaediumT CynpoBoaXyBaBCs
aBTOIMyHO3anasbHUM MNpPoLEeCcoM - “LUTOKIHO-
BUI WTOPM”, MPO WO OonocepenkoBaHO MOXEMO
CTBEPAXYBATW HAa OCHOBI BMCOKWUX PiBHIB Mpo-
KanbuMTOHIHY, C-peakTnBHOro npoteiHy, LWOE.
Y KOMMNNEKCHOMY JflikyBaHHi 6yno pekomeHao-
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BaHO BMKOPWUCTOBYBaTW cepefHi Ao3un IVIG ve-
pe3 HadABHICTb y nauieHTa XHH II ctyneHto.

KniHiuHa edektmBHicTb IVIG y cknaai komn-
NeKCHoI Tepanii y AaHOro MysbTUKOMOPOiAHO-
ro nauieHTta 3abesnevyBanacs Moro BacTUBI-
CTHO YMHUTWU NpOTM3anasibHy, iIMyYHOPErynonYy
Ta 3aMiCHYy Aito. Y pe3ynbTaTi 4yoro 3HuKau
CMMMNTOMW FOCTPOro AUCTPEC-CUHAPOMY i, SAK
HacnNiAoK, 3HWMXYBABCA piBeHb AWMXalibHOI He-
AoctatHocTi. MNpu aaHin Taxkin dopmi bakTte-
pianbHO-TOKCUYHOI iHdeKLUii BHacnigok Xipyp-
rMYHMX YCKIagHeHb, LWO CynpoBOAXYBannCs
cenTu4yHoI HaKTepieEMIE i CENTUYHUM LLOKOM,
pekoMeHaoBaHa fosa I IVIG noBMHHa CcTaHOBMU-
T 2 r/Kr 3a yMOB 36epexeHHOi DYHKLIT HUPOK.

Y BMCHOBKax: Ha CbOrOAHILLHIA AeHb MexaHi3-
MU aii Bucokux ao3 IVIG € Haa3BMYaMHO LiHHUM
BapiaHTOM JliKyBaHHSA pAAy TAXKKUX iMyHONATO-
JNIOMYHNX CUHAPOMIB Y NALIEHTIB 3 aBTOIMYHHMU-
MU Ta iMyHO3anaJbHUMW 3aXBOPIHOBAHHAMU, a
TaAKOX Nicng TpaHCnaaHTauil opraHis Ta KiTUH,
SIKi He pearyroTb Ha 3BUYaliHy Tepanito. Taki na-
LiEHTM NOTPebylTb B MYyNbTUANCUMUMIIHAPHIN
rpyni TAaKOX KOHCyNbTaLlilo nikapsg-iMmyHosora
AN BUCTABJIEHHSA PO3rOpHYTOro iMyHONOr4YHO-
ro AiarHo3y Ta Npu3HayeHHd MnaToreHeTU4Hol
Tepanii. 3a pe3ynbTaTaMuM AAHOrO KJIiHIYHOMo
BMNaAKy MOXHa 3pobUTM BMCHOBOK, LLO paH-
H4 AiarHOCTUKa, BYaCHO po3rnoyarta iHTEHCUMBHa
Tepanid, a TakoX BUKOPUCTAHHA BHYTPILLIHbLO-
BEHHOro iMyHornobyniHy G y KOMMAeKCHOMY
Be[EeHHi NalieHTa, Ma€ 3HA4YHUW MOTeHUian B
NiKyBaHHi KOMOpP6iAHMX NAUIEHTIB 3 CENTUYHU-
MW cTaHaMmu. Takui nigxia moxe 6yt 3acobom
MOPATYHKY XUTTSA Ta 3MEHLUYE NeTanbHICTb Npu
cerncuci.

Tabnnyss 5
AvHaMiKy NOKa3HUKIB BHYTPILWHIX OpraHiB NnpM cenNnTUYHOMY CTaHi
[aTta SETETECLL CsigoMicTb | AuxanbHa cuctema e LUKT CeyoBuainbHa cumctema
CTaH cucrtema
OkcureHoTepanis rfeh'::?rgg;abh’:;a KusiT Ceyua remopariyHa,
27.05 TaXKKUN Koma I Sp02-97% 4A4P-20 Ps 100 y.Cl./XB, M'AKUIM He 6300 mn/poby
B/XB. AT 100/60 MM.pT.cCT. 6ontoumni yepes KaTeTep
[OuxaHHs caMOCTiiHe recl\:'gg?ngaHMalKa ol CEME TR
06.06 TSKKUN AcHa UIP-16 B/xB ! Ps 90 y.u./xtla M'SAKUN He 4100 mn/poby
AT 120/80 MM.pT.cCT. 6ontoumnmn yepes kaTeTep
CepeaHboi AnxaHHs camocTiie, recr:ggli/lngaHMaiKa Kusit Ceyva xoBTa, 2500 mMn/no6
21.06 PEAHEC AcHa aneksaTHe Y/P 14 ! M'AKUIM He A AOLY
TSAXKKOCTI B/XB Ps 80 ya/xs, Gonoumi CaMOCTIilHO
) AT 120/80 MM.pT.CT.
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DAIC); antibiotic therapy (Levofloxacin 750 mg/
day, Ceftazidime 1 g twice a day on May 26,
2022. On May 27, 2022, the antibiotic therapy
was changed to Meropenem 1 g three times a
day, Amikacinum 1 g once a day); intravenous
immunoglobulins (Bioven 10%) at a dose of 100
mL intravenously - 0.5 mg/kg for 30 minutes -
5 g per day for five days from May 29 to June 3,
2022; insulin therapy 24 units per day, at a rate
of 1 unit/hour; anti-ulcer therapy (Omeprazole
- 20 mg/day); Rapid initiation of enteral nutri-
tion in the early days of intensive care.

On June 21, 2022, the patient was moved to
a rehabilitation facility for rehabilitation treat-
ment due to considerable condition improve-
ment. At the time of transition, consciousness
was clear. Breathing is independent and ade-
quate. Hemodynamically stable. The stomach
is soft. Eats without assistance. The rate of
diuresis is sufficient.

The described clinical case intrigued us with
its complicated course, the presence of septic
shock, multiple comorbidities, and the early
use of IVIG in the early stages of sepsis. This
case was complex in terms of the prognosis
for the patient’s survival.

The patient received intravenous immuno-
globulin because of the presence of a severe
immune deficiency disorder with sepsis and
septic shock, which was confirmed by lympho-
penia and low protein levels. This immunode-
ficiency was accompanied by an autoimmune
inflammatory process known as a “cytokine

Original research: Clinical sciences

storm”, which can be inferred indirectly from
elevated levels of procalcitonin, C-reactive
protein, and ESR. In the complex treatment,
it was recommended to use average doses of
IVIG due to the presence of stage II CKD.

The clinical effectiveness of IVIG in this multi-co-
morbid patient was made possible by its ability
to act as an anti-inflammatory, immunoregu-
latory, and substitutional agent. Consequently,
signs and symptoms of acute distress syndrome
dissipated, decreasing the severity of the respi-
ratory failure. The current severe form of bac-
terial-toxic infection caused by surgical compli-
cations, accompanied by septic bacteremia and
septic shock, calls for a dose of IVIG of 2 g/kg,
subject to preserved kidney function.

In conclusions: Currently, the mechanisms of
action of high doses of IVIG represent a highly
valuable treatment option for a diverse range
of severe immunopathological syndromes in
patients with autoimmune and immune-inflam-
matory diseases, as well as after organ and
cell transplantation, which are unresponsive to
conventional therapy. A consultation with an
immunologist in a multidisciplinary team is also
needed to make a complete immunological di-
agnosis and prescribe pathogenic therapy. It
can be concluded that early diagnosis, timely
initiation of intensive therapy, and the use of
intravenous immunoglobulin G in complex pa-
tient management have significant potential in
treating comorbid patients with septic condi-
tions. This approach can be used to save lives
and reduce mortality in case of sepsis.

Table 5
Dynamics of internal organ values in septic condition
Overall . Respiratory Cardiovascular .
Date condition Consciousness system system GI tract Urinary system
Oxygen therapy | The hemodynam- Soft
May 27 Severe Coma I Sp02-97% RR - ics is unstable, non- ai’nful Urine is hemorrhagic, 6300
Y 20 breaths per Ps 100 bpm, BP P ml/day through a catheter.
- stomach.
minute 100/60 mmHg.
Breathing is inde- | Hemodynamics is Soft
pendent, respira- |stable, Ps 90 beats ! The urine is dark, 4100
June 6 Severe Clear . non-painful .
tory rate - 16 per per minute, BP stomach mL/day via a catheter.
minute. 120/80 mmHg. '
Breathing is
Independent and Hemodynamics is Soft
Moderately adequate, with a Y ! Urine is yellow, 2500 ml
June 21 Clear . stable, Ps 80 bpm, | non-painful )
severe respiratory rate per day, independently.
BP 120/80 mmHg. | stomach.
of 14 breaths per
minute.
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