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AHHOTAIIUA

Temonutuko-ypemudeckuii cuuzpom (I'YC) mpezcrapiisieT cob6oii ocobyo popMy TPoOMOOTHUECKON MUKPOAHTHOTIA-
i (TMA), XapakTepusymIycs o0JIUraTHBIM HopakeHreM mouek. Pazsutue I'YC HanboJsiee 4acTo CBSI3BIBAIOT C 3a-
60JIeBaHHEM SHTEPOTEMOPPATHUECKUM DIIEPUXUO30M U IIUTEJIE30M, OTHAKO Ha COBPEMEHHOM 3Tarle TOSABJISIOTCS CO-
OOIIIeHNS O HOBBIX OAKTEPUAJIBHBIX [TATOTEHAX, KOTOPhIE MOTYT OBITh OTBETCTBEHHBI 32 Pa3BUTHE JTaHHOH (popmbr TMA.
Oxuum u3 Hux ssisercs Campylobacter. Iatorenes I'YC npu nHbeknusax, BpizBauHbix Campylobacter, Heu3BeCTeH, UTO
He MT03BOJISIET BEIPAOOTATh aZieKBAaTHBIE TOAXObI K IMATHOCTUKE, TEPATIUU U peabMINTAIINY JaHHBIX cocTossHUH. B HoBo-
cubupcke B 2018 1. 3adpukcupoBano ABa ciaydas ['YC y erei, Korjia B KauecTBe STHOJIOTHYECKOTO areHTa ObLI BISIBJIEH
Campylobacter. IIpuBoinM OIHCAHUE IJAHHBIX CJIyYaeB, KOTOPOE IeMOHCTPUPYET CJI0KHOCTh BEIEHUs TAIHEHTOB U BBI-
cokyto ypreatHocts I'YC, accoriuupoBarHoro ¢ Campylobacter. IIpoBeieHHBINT aHAIN3 BHI3BIBAET COMHEHHE B TOM, UTO
pasButue TMA npu KaMIuI00aKTEepPHBIX HHOEKIUAX ONOCpeyeTcsi TOKCHHOM IIlura, 0HAKO He MO3BOJISIET UCKIIIOUUTH
KaK HeMPAaMUHHU/IA3HbIN, TAK U AyTOUMMYHHbIU T€He3 Pa3BUTHUS MO0OHBIX COCTOSTHHH.

Takum o6pazom, I'YC, pa3BUBarOIUACA TPU KAMITHI0O0aKTEPHOH NHpEKIUY, TPEOYET AaTbHEHIIET0 U3YIEHMUS C 1ie-
JIBIO BBIPAOOTKY ¥ ONTHUMH3AIINH ITO/IX0/I0B K €r0 IUATHOCTUKE U TEPATUH.

Karoueevle cnr08a: reMoJIUTHKO-YpeEMUUYECKUl cuHApoM, Campylobacter, nHGeKIMOHHBIE 0O0JIE3HH, TPOMOOTHYE-
CKas MUKPOAHTHOIATHUSA, TIeUATPHUA.

ABSTRACT

Hemolytic uremic syndrome (HUS) is a special form of thrombotic microangiopathy (TMA) characterized by obligate
kidney damage. The development of HUS is most often associated with enterohemorrhagic escherichiosis and shigellosis,
however, at the present stage there are reports of new bacterial pathogens that may be responsible for the development
of this form of TMA. One of them is Campylobacter. The HUS pathogenesis in infections caused by Campylobacter is
unknown, which does not allow us to develop adequate approaches to the diagnosis, treatment and rehabilitation of these
conditions. In 2018 there were recorded two cases of HUS in children in Novosibirsk, Campylobacter was identified as
the etiological agent. These cases are described in the article. The presented description demonstrates the complexity of
patient management and the high urgency of Campylobacter-associated HUS. The analysis makes the Shiga-toxin medi-
ated mechanism of TMA development in campylobacter infections doubtful, however, it does not allow to exclude both
the neuraminidase and autoimmune genesis of such changes.

Thus, Campylobacter-associated HUS requires further study in order to develop and optimize approaches to the
diagnosis and treatment of this condition.

Keywords: hemolytic uremic syndrome, Campylobacter, infectious diseases, thrombotic microangiopathy, pediatrics.
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BBE/IEHUE
K oguoit u3 popm TpoMOOTHUECKOH MUKPOAH-
ruonatun  (TMA)  TpajlMITMOHHO  OTHOCHUTCS

reMOJIUTUKO-ypeMuueckuii cuaapoMm (I'YC) — co-
CTOSTHHE, XapaKTepHuaymwlneecss 00JIUTaTHBIM ITOpa-
JKEHHEM IT0Y€EK C PAa3BUTHUEM OCTPOTO ITOYEYHOTO I10-
Bpexxaenust (OIII), TpoMOOITUTOTIEHNH, HEUMMYH-
HOU remosiuTudecko anemuu. I'YC aBisgercsa OQHONR
u3 BeAymux npuunH pasputus OIIII y nereii [1]. Co-
TJIaCHO COBPEMEHHBIM IipefcTaBiieHueM, ['YC npu-
HATO pas3aenaTh Ha THIUYHBIN (TI'YC) 1 aTUIUYHBIA
(aI'YC), a Taxske I'YC, accoruupoBaHHBIHA € ITHEBMO-
KOoKKOBOH nHdekiuei (n['YC). PaziudHbIe 10 3THO-
goruu ¢opmbl I'YC oTinyamTes 1o maToreHesy U
UMEIOT pasHbId MporHo3. Hambosiee yacThiMu BO3-
OyIUTEISIMUA, AaCCOI[MMPOBAHHBIMU C Pa3BUTHEM
I'YC, ABIAOTCA SHTEPOTEMOpPpPArUYECcKHe KHIIed-
Hele najgouku (STEC), mmuresnbl U MHEBMOKOKKH
[2—8]. Ha coBpeMeHHOM 3Tare TMOSBJISIIOTCA CO00-
IIIEHUsI O HOBBIX OAKTEpHAIbHBIX IATOT€HaX, KOTO-
pble MOTYT OBITh OTBETCTBEHHBI 32 Pa3BUTHE JIAHHON
dopmbr TMA. Oguum u3 Hux sasisercsa Campylo-
bacter [9—16]. ITarorene3 pasputusa I'YC mpu uH-
dexnusax, BeizBanubix Campylobacter, HensBecTeH
[17, 18], uTo He MO3BOJIsIET BRIPAOOTATH aZIeKBATHBIE
MTOIXO/TbI K TUAaTHOCTUKE, TEPATUU U PEaOUTUTAIUHN
nlagHoTO cocrosiHuA. B HoBocubupcke B 2018 r. 3a-
¢urcupoBano aBa ciayudasa pasputua ['YC y nmereid,
STHOJIOTHYECKOTO areHTOM KOoToporo 6b11 Campylo-
bacter. IIpuBoIUM OIMCAHUE TaHHBIX CIYYAEB.

KJINHUYECKHNM CJIYUYAIT Ne 1

ITanuentka B., 6 Mec. AHaMHe3 3a00JIeBaHUA:
3abosiesia 04.09.2018 0CTpO, C MOSBJIEHUS YKUJTKOTO
HEOOMJIBHOTO CTyJIa 710 6 pa3 B CyTKH, MEJIKOU CHITTH
reMOppParuyecKkoro XapakTepa B eCTECTBEHHBIX
crIaskax koxku. Ha ciemyromuii neHp oTMedanach
IIOBTOPHAasi pBOTa; 06.09.2018 BHOBH IOBTOpPHAs
pBOTa, TMOSIBJIEHUE KEITYIIHOM OKPACKH KOXKU.
OcMOTpeHa YYaCTKOBBIM IE€AUATPOM, HaIpaBjeHa
Ha rocrutanuzanuio B 'BY3 HCO «/lerckas ropoa-
cKasi KJInHH4Yeckas 6ospHuIia N2 3» (JII'KB Ne 3).

B cramuonap mocrynmia 06.09.2018. Cocros-
HUe IPU IIOCTYIVIEHUH PACIlleHeHO KaK TAKeJIoe, JTU-
xopazaka a0 dbebpwibHbIx nudp. Co3HaHUE SICHOE,
Ha OCMOTpP pearupoBajia BhIPAYKEHHBIM OECITOKOM-
cTBoM. OTMeUeHBI ITACTO3HOCTh HIKHUX KOHEUHO-
cTell, cHIKeHHe nuypesa. JlabopaTopHOe Hccaeno-
BaHue (TabJs1. 1) BBIABUJIO IPU3HAKH OCTPOTO TeMO-
JM3a, B CBA3H ¢ 4yeM pebeHOK mepeBenieH B OPUT.
[Tpu mocTymieHuu AUype3 COCTaBJsII 0.6 MJI/KT/d.
B cBA3HU ¢ BBIPAXKEHHOCTHIO TEMOJIN3Q, PA3BUTHEM
aHEMUH TSDKEJIOW CTelmeHu 06.09.2018 IpoBeJieHa
poIeiypa  TEpPameBTUYECKOTO  ILUIa3MOOOMeHa

INTRODUCTION

Traditionally one of the thrombotic microangio-
pathy (TMA) forms is hemolytic uremic syndrome
(HUS) which is defined as a state characterized by
obligate kidney damage causing acute kidney injury
(AKI), thrombocytopenia, nonimmune hemolytic
anemia. HUS is one of the most frequent causes of
AKT in children [1]. The present understanding of
HUS is that there are typical HUS (tHUS), atypical
HUS (aHUS) and pneumococcal infection-associat-
ed HUS (pHUS). HUS forms differ both in pathogen-
esis and prognosis. The most frequent etiological
agents are enterohemorrhagic Escherichia -coli
(STECQ), shigellas and pneumococci [2—8]. There are
reports on new bacterial pathogens, that can cause
the abovementioned TMA form. One of them is
Campylobacter [9—16]. The pathogenesis of HUS
associated with Campylobacter infection is un-
known [17, 18], which prevents creating adequate
diagnostics, therapy and rehabilitation of this condi-
tion. In 2018 in Novosibirsk there were two cases of
HUS in children registered, the etiological factor of
which was Campylobacter. These cases are de-
scribed below.

CLINICAL CASE NO. 1

Patient B., 6 months old girl. Anamnesis morbi:
the patient fell ill on 09.04.2018 acutely with the ap-
pearance of scanty liquid stools up to 6 times a day, a
small hemorrhagic rash in natural skin folds. The
next day there was repeated vomiting; on
09.06.2018 — repeated vomiting again, and icteric
discoloration of skin. The patient was examined by
local pediatrician and referred for admission to No-
vosibirsk Children’s Hospital No. 3.

The patient was admitted to hospital on
09.06.2018. Her condition was assessed as severe,
body temperature was febrile. The patient was fully
conscious, the examination made her anxious. The
lower limbs swelling and diminished diuresis were
noticed. The gross hemolysis signs were revealed in
laboratory test (Table 1), the patient was transferred
to ICU. On admission the diuresis amounted to 0.6
ml/kg/h. On 09.06.2018 due to severity of both he-
molysis and anemia, the therapeutic plasma ex-
change was conducted (1.5 volume of plasma circula-
tion). To reverse anemia the filtered red blood cell
transfusion (120 ml) was performed. As a result, the
severity of hemolysis decreased, jaundice was re-
versed. Further laboratory tests revealed signs of
Campylobacter DNA in feces detected by PCR meth-
od and revealed no signs of shigellosis or enterohem-
orrhagic colibacillosis (bacteriological and serologi-
cal tests).
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(1.5 o6beMa ITUPKYJIUPYIOIEN TIJIA3MbI), C [IEJTBIO Ky-
IIUPOBAaHUSA AaHEMUM IIPOU3Be/leHa TpaHchy3Us
(pUIBTPOBAHHBIX SPUTPOLUUTOB (120 MIT). BhIparkeH-
HOCTb T€MOJIN3a YMEHBIIIIIACh, KyIIPOBAHA JKEeJITY-
xa. [Ipu npoBeneHUU AanbHEHIINX 0OCIIENOBAHUM
obuapyxeno Hanmmuue JJTHK Campylobacter B xane
metoziom IIIIP; mwurennés m sHTEpOreMOpparuye-
CKUU BIIEPUXH03 HCKII0UeHbl (6aKTeprosornye-
CKH, CEPOJIOTHYECKN).

ITpoBoguiack KOMIUIEKCHAs Tepamnus (aHTH-
OakTepuasibHasg, aHTHUTpoMbOoTHueckas). C IeJIbIo
KOppeKIuu (aKTOpOB CBEPTBIBAHUA 07.09.2018
IpoBeZleHa  TpaHChY3UsA  CBEKE3aMOPOIKEHHOM
mwra3mbl (C3IT) (240 mur). Ha 08.09.2018 cocrosHue
C OTPUIATEIPHOM JUHAMHUKOW, HapacTaHUEe a30Te-
muu, nuypes — anypus, OIITL, ctagus 3. [lossBienue
JIbIXaTeJIbHOH HenmocraTouHocTH (JIH) ¢ mporpeccu-
poBaHUEeM 70 3-U cremeHHu (CT.), YTO MOTPebOBAIO
nepesoza Ha VIBJI, peHTreHOIOTUYeCKU — KapTHUHA
MHTEPCTUIUATIBHOTO OTEKa JIETKUX 0e3 IpHU3HAKOB
TUIIEPBOJIEMUN. Pa3BuTHE SHTEpAsIbHON HeIoCTa-
TOYHOCTH C IEPUOIUUECKON PBOTOH, KHUJIKHUM CTY-
JIOM, YTO ITOTPeOOBaAIO0 HA3HAYEHUS YACTUYHOTO Ta-
peHTepanpHOTO NUTaHusA. Hauara mnporenypa npos-
JIEHHOH  BEHO-BEHO3HOU  TIeMoJinaduaIbTpanuu
(IIBBI'I®) B TeueHue 72 4, ¢ HATHHEHIITUM [IEPEBO-
JIOM Ha ITepUTOHeATbHBIN quaiu3 (¢ 11.09.2018).

Ha ¢doHe mpoBOAMMOUW KOMIUIEKCHOW WHTEH-
CUBHOH Tepamnuu Ha 15.09.2018 cocTosHUE TAXKeI0e
¢ TIOJIOKUTEJIBHOU JuHaMUKOU. KynupoBaHa /pixa-
TeJIbHAas HEJIOCTATOYHOCTb, OTMEUYEHO IIOSBJIEHUE
Jiiypesa — 1.3 MJI/KT/4, O/THAKO COXPAHSJINCH IPO-
SIBJIGHUST DHTEPAJIHbHON HEJIOCTAaTOUHOCTH. B muHa-
MUKe CHIDKeHUe azoreMun. K 02.10.2018r. cHmKe-
HUe KpeaTWHUHA JI0 139 MKMOJIb/JI, iuype3 Gosee
2.5 MJI/KT/4, B CBSI3U C YEM IIPOU3BEEHO YAATEHHE
[IEPUTOHEATPHOTO KaTeTepa. B Ieysax Koppeknuu
aHeMHHU IIpoBesieHa TpaHchy3usa (PUIABTPOBAHHBIX
SPUTPOLUTOB (130 MII).

C 04.10.2018 cocTosiHUE BHOBBH C OTPHULATEJIb-
HOU JIMHAMHUKOU, Hapactanue aBiaeHuil JIH g0 3-i
cT., mepeBoy; Ha VIBJI, ocTpo pa3sBUBAIOIIUMICT OTEK
JIETKUX TIpU Juype3e He MeHee 3.0 MJI/Kr/4;
05.10.2018 — OTEK JIETKUX KYIIUPOBaH, HECMOTPS Ha
9TO CTAOUTU3AIINH COCTOSTHUS He HACTYIIIJIO, COXPa-
Hsi1ach motpebHocTh B IBJI. [IpusHaku niepebpaib-
HOM HEIOCTaTOYHOCTH (YTHETEHME), HapacTaHue
a30TeMUH, CHUKeHHe Juypesa 1o 0.8 mui/kr/4. [Ipo-
rpeccUpyIollee CHIDKEHUE AMype3a U HapacTaHue
a30TeMUH, B CBA3U C YeM 09.10.2018 mpousBesieHa
nporeaypa [IBBI'/I® (B TeueHue 72 9), ¢ 13.10.2018
BO300OHOBJIEH IEPUTOHEATbHBIN auanu3. [Iporpec-
CUPOBaHUE IPU3HAKOB HHTEPAIBHON HEJIOCTATOUHO-
CTH, JIeBOUKA HECTaOMJILHO yCBaWBaJa MUHHMAJIb-

The comprehensive treatment was implemented
(antibacterial and antithrombotic). On 09.07.2018
the fresh frozen plasma (FFP) transfusion (240 ml)
was performed to improve blood-coagulation fac-
tors. On 09.08.2018 the negative changes in patient’s
condition were registered: azotemia augmentation,
diuresis — anuria, stage 3 of AKI. Respiratory dis-
tress (RD), advancing up to stage 3, the patient was
put on a ventilator. X-ray showed interstitial pulmo-
nary edema with no evidence of hypervolemia. De-
velopment of intestinal failure, periodic vomiting
and liquid stool which required a partial parenteral
nutrition. The procedure of continuous venovenous
hemodiafiltration (CVVHDF) was started (for 72 h)
with further transfer to peritoneal dialysis (on
09.11.2018).

On 09.15.2018 during comprehensive intensive
therapy the patient’s condition was serious but with
positive dynamics. Respiratory distress was reversed,
diuresis appeared (1.3 ml/kg/h). However, the intes-
tinal failure manifestations remained. Azotemia de-
crease was progressin. On 10.02.2018 creatinine
level decreased to 139 pumol/l, diuresis was more
than 2.5 ml/kg/h, in this connection the peritoneal
catheter was removed. To reverse anemia, the fil-
tered red blood cell transfusion (130 ml) was per-
formed.

On 10.04.2018 the patient’s condition deterio-
rated, respiratory distress aggravated up to stage 3;
the patient was transferred to ALV. Acute progress-
ing pulmonary edema was diagnosed. Diuresis level
atleast 3.0 ml/kg/h. On 10.05.2018 pulmonary ede-
ma was reversed, but in spite of that patient’s condi-
tion remained unstable, ALV was still necessary.
Cerebral deficiency signs appeared (depression),
azotemia increased, diuresis decreased to 0.8 ml/
kg/h. Due to diuresis decreasing and azotemia pro-
gression on 10.09.2018 the CVVHDF procedure was
performed (for 72 h). On 10.13.2018 peritoneal di-
alysis was resumed. Intestinal failure manifesta-
tions were progressing. The girl was unstably as-
similating the minimum amount of feeding, fre-
quent copious regurgitations persisted. On
10.17.2018 comprehensive bacteriologic monitoring
results revealed no microflora growth, feces analysis
did not find any evidence of Clostridia and clostrid-
ial toxin; hemogram did not show apparent inflam-
matory changes. However, by 10.21.2018 the ap-
pearance of pronounced leukocytosis (34.2 - 10°
cells/1) and fever up to 38.2°C were noted. Along
with the B. cepacia colonization of sputum and signs
of bilateral infiltrative shadows on chest X-ray. By
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HBIH 00BEM KODMJIEHHUS, COXPAHSJIUCh YacThIe
obwIbHBIE cphITHBaHUA. [10 pe3ysbpTaTaM CUCTEMHO-
ro 0aKTepUOJIOTHYECKOTO  MOHHUTOPUHTAa  Ha
17.10.2018 — HeT pocTa MUKPOQJIOPHI, Kajl Ha KJIO-
CTPUIUU U TOKCUH KJIOCTPUIUN — OTPHUIATEJIbHBIH,
remMorpaMmMa — 06e3 BBIpasKeHHBIX BOCIATUTETHHBIX
nzMenenuid. OgHAKO K 21.10.2018 OTMEUEHO IOSB-
JIeHVe BBIPAKEHHOTO JIeHKoIuTo3a (34.2 * 109/71),
auxopazku g0 38.2 °C. KosioHuzamuss MOKpPOTHI
B. cepacia, npu3HAaKH JBYCTOPOHHUX HH(UIbTPA-
TUBHBIX TEHEU HA PEHTrEeHOTPAMMeE OpPraHOB TPY/I-
HoH kJeTKku. K 30.10.2018 — cocrosinue KpaliHe Ts-
JKeJIoe, pa3BUTHE U MPOTPECCUPOBAHUE TTOJIHOPTaH-
Hou muchynknum: IH 3-i cr., OIIIl 3-% cragun
(ocTpast moueyHasr HEJIOCTATOYHOCTD), Iepebpaib-
Has HeJ0CTAaTOYHOCTh (koMma 3 mo Iikase IJiasro),
JIEKOMIIEHCUPDOBaHHAs SHTEpaJbHAsA HEIOCTaTOU-
HOCTh (T1ape3 KHUIIEYHHWKA), Pa3BUTHUE CEPEYHO-
COCY/TUCTON HEIOCTATOYHOCTU C IEPEXOJIOM B acH-
CTOJINIO. PeaHWMMAaIMOHHBIE MEpPONPUATHSA Hedd-
(eKTUBHBI, KOHCTaTUpOBaHa  OuoJIOTHYecKas
CMepTb.

3axaouumenvmwlii duazno3. OCHOBHOM: Ku-
mevyHass WHQEKIUs, YTOYHEHHOU OaKTepHaIbHOMN
atuosoruu (JJHK Campylobacter +), ractposHTepo-
KOJIUT, TSXKEJIOW CTEIeHU TSIKECTU, OCJIO’KHEHHOE
TeueHrne. OCOKHEHUs: TEeMOJHUTHKO-ypeMuue-
ckuii cuupom, OIIII (cragus 3), [IBBI'I®, nepuro-
HeaJIbHbIA JUain3. AHEMUS TsKEJIOU CTEIeHU Tsi-
skectu. JI€érounei oTék, K BJI-acconmupoBaHHast
THUIUYHAA BHYTPUOOJbHUYHAS JBYyCTOPOHHSS IIO-
JiucerMeHTapHas MHeBMOHUs, B. cepacia, TH (ct. 3).
Clostridium difficile-accoruupoBaHHast UH(MEKITUA.

ITamoaozo-anamomuueckuil ouazio3. OCHOB-
HOe 3aboJieBaHUe: OCTpas KUIlleuHas NHPEKIUs,
bakTepuasipHo sTHosoruu (I[P oT 07.09.2018:
ITHK Campylobacter +): 5po3UBHO-sI3BE€HHBII DHTE-
pokosuT. OCJIOKHEHUA: OCTPOE BEHO3HOE ITOJIHO-
KpOBHE U JUCTPODHUUECKHE U3MEHEHUS BHYTPEHHUX
OpraHoB. ['eMOJIMTHKO-YPEMUUECKUHA CUHIPOM, I10-
nocrpasg ¢hopMa ¢ BHEMOUEUHBIMU MPOSBIEHUAMH:
0YaroOBBIM TJIOMEPYJIOCKIEPO3 (CKIIepo3 50 % KiIy-
OOUYKOB), TUIIEPTPOD U MHUOKAP/IA JIEBOTO KEJTy/I0U-
Ka (ToJIIIMHA MUOKApP/a JIEBOTO JKeJIyI0UKa 0.9 CM),
MEJIKOIISITHUCThIE KPOBOUBJIUSHUSA TIOJ[ IIEBPOM.
JIByCTOPOHHsASI TOTaIbHAsA (QUOPUHO3HO-IIPOIYK-
TUBHAs MHEBMOHUA. OCTpast MoYeyHas HeJIOCTaTOu-
HOCTh: OUaroBbIi HedpoHekpo3. OcTtpas JEroOUHO-
cepAeyHasi HeJIOCTaTOYHOCTb.

Kaunuxo-namoaozoanamomuueckuil anuxkpus.
[Ipu maToI0T0-aHATOMUYECKOM BCKPBITHU OOHApYy-
JKEHbBI SIBJIEHUSI 3PPO3UBHO-SI3BEHHOTO SHTEPOKOJIH-
Ta, C OCJIO’KHEHHBIM TE€UEHHEM B CBA3H C MPOSBJIEHU-
SIMH T€MOJIUTUKO-YPEMHUYECKOTO CUHIpOMa, (DOPMU-

10.30.2018 an extremely serious condition, devel-
opment and progression of multiorgan dysfunction
syndrome: stage 3 RD, stage 3 AKI, cerebral defi-
ciency (coma 3 on the Glasgow Coma Scale), decom-
pensated intestinal failure (enteroparesis), heart
failure progressing to asystolia. Resuscitation pro-
cedures were ineffective, biological death was pro-
nounced.

Final diagnosis. Main: intestinal infection,
bacterial etiology specified (DNA Campylobacter +),
gastroenterocolitis, severe, complicated course.
Complications: hemolytic uremic syndrome, AKI
(stage 3), CVVHDF, peritoneal dialysis. Severe ane-
mia. Pulmonary edema, ALV-associated typical nos-
ocomial bilateral multisegmental pneumonia,
B. cepacia, RD (stage 3). Clostridium difficile-associ-
ated infection.

Postmortem diagnosis. Main disease: acute
enteric infection, bacterial etiology was proved (PCR
on 09.07.2018: Campylobacter DNA +): erosive-ul-
cerative enterocolitis. Complications: acute ve-
nous congestion and internal organs dystrophic
changes. Subacute form of hemolytic uremic syn-
drome with extrarenal manifestations: focal glomer-
ulosclerosis (sclerosis of 50% of the glomeruli), left
ventricular hypertrophy (left ventricular myocardi-
um thickness up to 0.9 cm), subpleural petechial
hemorrhagies. Bilateral total fibrinous and organiz-
ing pneumonia. Acute kidney injury: local nephrone-
crosis. Acute pulmonary and heart failure.

Clinical and pathological epicrisis. Postmortem
examination revealed evidences of ulcerative entero-
colitis with complications due to hemolytic uremic
syndrome, formation of nephrosclerosis (glomerulo-
sclerosis), hemolytic uremic syndrome with extrare-
nal manifestations (left ventricular myocardial hy-
pertrophy, subpleural petechial hemorrhagies) and
bilateral fibrinous and organizing pneumonia. The
main disease and its complications were accompa-
nied with acute congestion, dystrophic changes of
internal organs and acute pulmonary heart failure
which become the immediate cause of death.

CLINICAL CASE NO. 2

Patient K., a girl of 5 years old. Anamnesis mor-
bi: the patient fell ill acutely on 07.12.2018 with
complaints of single-shot vomit, loose stools up to
5 times a day with occasional blood streaks, no fe-
ver. The patient was taken to Central District Hos-
pital (CDH) admission ward by emergency medical
service team. The child’s mother refused hospital-
ization. On 07.14.2018 there was a house call. Local
pediatrician on a home visit was addressed with

Journal homepage: http://jsms.ngmu.ru
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pyromumcsi HepOCKIeEpo30M (TJIOMEPYJIOCKIIEPO3),
BHENIOUEYHBIMHU IPOSBJIEHUSMHU T'€MOJIUTHKO-ype-
MHYECKOTo cHHpoMa (rureprpodus MUOKap/a Jje-
BOTO JKeJIyZI0UKA, MEJIKOIIATHUCThIE KPOBOMBJIUSHUS
I10/], TUIEBPOI), IBYCTOPOHHEH (UOPUHO3HO-TIPO/IYK-
TUBHOU MHeBMOHUeH. TeueHre OCHOBHOTO 3a60J1eBa-
HUS U €ro OCJIOXKHEHHUH COIPOBOXKAAIOCH OCTPBIM
BEHO3HBIM IIOJTHOKPOBHUEM U JAUCTPOPUIECKUMU U3-
MeHEHUAMU BHYTPEHHUX OPTaHOB, OCTPOH JIETOYHO-
CEP/IEYHOH HEJTOCTATOYHOCTHIO, TOCITY?KUBIIIEH HEIo-
CPEeZICTBEHHOH MPUYUHOUN cMepTH OOJIBHOM.

KJIMHUYECKUM CJIYUAH No 2

ITanuentka K., 5 jer. AnamHe3 3a00JieBaHUA:
3aboJiesia OCTPO 12.07.2018, J0CTaBJIE€HA B IIPUEM-
HbIH moko# IIPB Gpurazmoii cKOpoi MeaUIHHCKON
ITIOMOIITHU € 3ka7100aMH Ha OJTHOKPATHYIO PBOTY, KU/~
KHUA CTYJI JI0 5 pas, ¢ €AUHUIHBIMH ITPOKUIKAMHU
KpoBH, 6e3 uxopaaku. OT MpeiIo;KeHHOH rocmuTa-
Ju3anuyu MaMa pebeHKa OTKaszasiach. 14.07.2018 —
BBI30B YYACTKOBOTO Ie€JIHaTpa Ha JIOM, 3Kajl00bl Ha
SKUKUI CTYJT TIPEKHEN XapaKTEePUCTHUKU, TeMIIEpa-
Typa TeJia He TOBbBIIATach. JJaHO HalpaBJeHWe Ha
rocrimranusanuio B [[PB. [Ipu nmoctyrieHnn — jiei-
KOLIMTO3, ToBbilieHHasA COJ, MpU3HAKU pas3apake-
HUs OPIOIIHHBI, B CBA3U C YeM IIPOBEJIEHA aIlIeH -
9KTOMUS. JlaHHBIX, CBUJIETEJIHCTBYIOIIUX O HATUIUH
OCTpPOTO alMeHAUIUTa, He MOJIYYEHO, B OPIOIIHOMN
MOJIOCTH OOHAPY?KEH BBINOT CEPO3HOTO XapaKTepa,
yBeJIMYeHre TUM@aTUUeCKUX y3710B OpbIKerKky. Pe-
6enok Haxoguics B OPUT. B Teuenne CyTOK COCTOSI-
HUE C OTPUIATEJIPHONW JIMHAMWUKOHW, WPU3HAKHA
IMOYEYHO-TIEYeHOYHON HEJIOCTATOYHOCTU. [IpUHATO
pellleHre epeBo/ia MaIlueHTKH IS AaJbHEHIIEro
neuennd B JII'KD No 3.

B ITKB N¢ 3 mocrynuia 15.07.2018. CocrossHue
IIPU TOCTYIUIEHUU PaclieHeHO KaK TsKeJIoe, TEMIIe-
paTypa HOpMaJibHasI, COCTOSTHUE CO3HAHUSA — OIJIy-
[IEHHOCTD, HETJTyOOKH Y cortop. Ha ocMoTp pearupo-
Bajla KPAaTKOBPEMEHHBIM OECIOKOHCTBOM, OBICTPO
ucroianack. OTEKOB He ObLIO, IUype3 30 MJI 3a CyT-
k. CTyJ1 2-KpaTHO, OOMJIBHBIH, C ITPOKUIIKAMH KPO-
BU. IIpy TPOBEAEHUM AATbHEHIINX HCCIET0BAHUE
(TabJ1. 2) BBIABIEHBI BEIPA’KeHHAs A30TEMUS, TUTIED-
KaymemMus (Kajaui 6.5 MMOJIb/JI), aHEMHUS CPeTHEH
CTeleHU TsKecTH, npu npoBesieHnu KT — Bricokme
3yousl T. YUHUTHIBasl COCTOSIHHE pe0OeHKa, YPOBEHb
azoreMuu, Havara rnpornezxypa [IBBI'/I®. ITpoBoau-
Jlach KOMILIEKCHASI Tepanus — KOMOWHMPOBaHHAs
aHTHOAKTepUaIbHASI, AHTUTPOMOOTHYECKAS, CHUM-
nroMarudeckas. [Ipu 3THOJIOTHYECKON BepudUKa-
MU HCKJIIOUEHBI IIUTEIB, DHTEporeMopparnde-
CKHe KUIIIeUHbIe TAJI0UKH (0aKTepUOIOTHYECKH, Ce-
posnorudecku), metogom III[P obrapyxena JTHK

complaints of loose stool with blood streaks; body
temperature did not rise. The patient was admitted
to the CDH. On admission — leukocytosis, elevated
BSR and peritoneal irritation signs, therefore a de-
cision was made in favor of appendectomy. No data
confirming acute appendicitis were found; there
were serous effusion in the abdominal cavity and
mesenteric lymph nodes hyperplasia. The child was
in the ICU. During 24-hour period the patient’s
condition deteriorated, there were liver and renal
failure evidences. The patient was transferred to
Children’s City Hospital No. 3 for subsequent treat-
ment.

On 07.15.2018 the girl was admitted to Novo-
sibirsk Children’s Hospital No. 3. On admission
patient’s condition was rated as serious, body tem-
perature was normal, conscious state: cloudiness
and not deep sopor. The examination made her
worried for a short time; she was easily exhausted.
There were not edema signs, diuresis amounted to
30 ml a day. There were two voluminous stools
with blood streaks. The further laboratory tests
(Table 2) revealed severe azotemia, hyperkalemia
(potassium 6.5 mmol/l) and medium severity ane-
mia; ECG showed high T waves. Considering the
child’s state and azotemia level the CVVHDF was
started. The comprehensive therapy was imple-
mented: combined antibacterial, antithrombotic
and symptomatic. Laboratory tests revealed signs
of Campylobacter DNA in feces detected by PCR
method, and did not revealed any signs of Shigella
and enterohemorrhagic colibacillosis (bacteriolog-
ical and serological tests). On 07.15.2018 to reverse
anemia the filtered red blood cell transfusion
(200 ml) was performed. On 07.16.2018 to correct
coagulation and anticoagulation factors, the FFP
transfusion (240 ml) was administered. But de-
spite all therapy measures, the patient’s condition
remained unstable. On 07.17.2018 RD advancing
up to stage 3 appeared, and the patient was put on
ALV. On 07.18.2018 the peritoneal dialysis was
performed.

With all therapeutic measures, the patient’s con-
dition did not showed any positive dynamics, diure-
sis — anuria till 08.07.2018, later not more than
0.5—0.6 ml/kg/h. Intestinal failure manifestations
were progressing, partial nutritional support was
prescribed. On 07.30.2018 direct Coombs’ test was
positive. On 07.19.2018 the chest X-ray revealed me-
diastinal shadow enlargement to the left and pericar-
dial effusion signs. On 07.14.2018 bilateral pneumo-
nia evidences were detected (P. aeruginosa growth
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Campylobacter B xase. C 11e7IbI0 KOPPEKIINH aHE-
MUHU 15.07.2018 BbINOJIHEHA TpaHCPy3Uus PUIbTPO-
BaHHBIX APUTPOIUTOB (200 M), Tpancdyasus C3II
(240 Mu1) ¢ TIETBI0 KOPPEKITUH CBEPTHIBAIOIIUX, ITPO-
THUBOCBEPTHIBAIOIIUX (HAKTOPOB — 16.07.2018, o/1HA-
KO CTabWwIN3aluu COCTOSIHHUSI He OTMEeYasocCh,
17.07.2018 — HapacraHue nposeiaeHui /[H, BIIoTh
JI0 3-U CT., B CBAA3M ¢ 4eM mnepeBefeHa Ha WBJIL.
C18.07.2018 mpoBOIUIICS TEPUTOHEATBHBIN TUATNS.
HecmoTps Ha TPOBOTUMYIO TEPAITHIO, C MOMEH-
Ta MOCTYIUIEHUs HEe HaOJI0/aJI0Ch TOJIOKUTETHHON
JMUHAMUKU B COCTOSTHUY OOJIBHOMU, IUYPE3 — aHyPHU S,
BILIOTH 10 07.08.2018, najee He Oosee 0.5—0.6 M1/
kr/4. Hapacraroiiye Ipu3HaKu SHTEPATHHON HEm0-
CTATOYHOCTHU, YACTUIHOE ITapeHTePaIbHOE TUTAHUE.
30.07.2018 3aduKcUpoBaHa IOJIOXKUTeJIbHAA IIpA-
mass mpoba Kymb6ca. C 19.07.2018, 1o [JaHHBIM
R-rpaMMbl OpraHoB IpyHOU KJIETKH, YBeJMYEHUE
CPETMHHOU TEHU BJIEBO, IPU3HAKHU IEPUKAP/IAATD-
HOTO BBITIOTA, € 14.08.2018 — IpU3HAKH JIBYCTOPOH-
Hel mHeBMOHUH (B MOKpOTe — poct P. aeruginosa),
Pa3BUTHE CETMEHTAPHOTO aTejieKTasa S5 cIpaBa K
22.08.2018. K 23.08.2018 — oTpunarespHas [uHA-
MUKA COCTOSTHHS 32 CUET IPYyObIX IIOJTHOPTAHHBIX Ha-
pyureHui. 26.08.2018 — IpU3HAKU KPOBOTEUYEHUS B
OPIOIIHYIO TI0JIOCTD, KYITUPOBAHO BBeIeHNEM (PaKTO-
POB CBePTHIBaHUA. 27.08.2018 — acucTosIUA, peaHu-
MallOHHBbIE MeponpusATus He 3(PPeKTUBHBI, KOH-
CcTaTUpPOBaHA OMOJIOTHYECKAS CMEPTD.
BakarouumenvHwlil duaeHo3. OCHOBHOM: KU-
meyHass WHQEKIUsA, YTOUHEHHOU OaKTepUaIbHOU
stuosioruu (B kae JJHK Campylobacter +), racTpo-
DHTEPOKOJIUT, THAKEJION CTENEeHU THMKECTHU, OCITIOXK-
HeHHOe TeuyeHHe. OCJIOKHEHUS: TeMOJUTUKO-
ypemudeckuii cunzpom, OIIIl 3 (OITH), IIBBI'I®,
IIepUTOHEAIbHBIN UaIn3, TUAIU3HbIN IEPUTOHUT.
AHeMus TSKEJION CTeneHW TsikecTd. IIpoaseHHas
WBJI, uHTepCTUIIMAIBHBIA OTEK JETKuxX, KBJI-
acCONMUPOBAHHAA THUIIUYHAA JByCTOPOHHAA IOJIH-
cerMeHTapHasi ITHEBMOHUS, BbI3BaHHas P. aerugi-
nosa, OCJIOXKHEHHAsA aTeJeKTa30M S5 IPaBOTO JIEer-
kxoro, JIH 3. KenymouHo-KuiieuHoe KPOBOTEUEHHE.
BHyTpUOpIOIIHOE KPOBOTEUEHHE HEYTOYHEHHOE.
Octpas JIerouHo-cep/ieyHast HeIocTaTOYHOCTh. Co-
MyTCTBYIOIIUH: allIeHAIKTOMHUA 14.07.2018.
ITamoaozo-anamomuueckuil ouazHo3. OCHOB-
HOe 3aboJieBaHUeE: OCTpas KUIleUHas WHEKIUS,
bakTepuanpbHou strosoruu (I[P kana 16.07.2018:
ITHK Campylobacter +; 6uoioruuecKoe uecaenoBa-
HHe Kayia: P. aeruginosa): SpO3UBHBIN CEPO3HO-
KaTapaJIbHBIA SHTEPOKOJIUT. OCJIOKHEHUHA: JIBY-
CTOPOHHSISI TOTAJIbHAs (GUOPUHO3HO-IIPOYKTUBHAS
nmHeBMOHUA. OCTpPOe BEHO3HOE MTOJTHOKPOBHE U JIUC-
Tpoduyeckre HU3MeHEHUs BHYTPEHHHX OPIaHOB.

in sputum). On 08.22.2018 the S5 atelectasis was de-
tected. Negative dynamics in patient’s condition due
to severe multiorgan dysfunction syndrome by
08.23.2018. On 08.26.2018 — hemorrhage into ab-
dominal cavity was reversed with coagulation fac-
tors. On 08.26.2018 — asystolia, resuscitation proce-
dures were ineffective, biological death was pro-
nounced.

Final diagnosis. Main: intestinal infection,
specified bacterial etiology (Campylobacter DNA+
in feces), gastroenterocolitis, severe, complicated
course. Complications: hemolytic uremic syn-
drome, AKI (stage 3) (acute renal failure),
CVVHDF, peritoneal dialysis, dialysis-associated
peritonitis. Severe anemia. Sustained mechanical
ventilation, interstitial pulmonary edema, ALV-
associated typical nosocomial bilateral multiseg-
mental pneumonia caused by P. aeruginosa, com-
plicated by S5 atelectasis of the right lung, RD
(stage 3). Gastrointestinal hemorrhage. Not other-
wise specified intra- abdominal hemorrhage. Acute
pulmonary heart disease. Concomitant: appen-
dectomy on 07.14.2018.

Pathological diagnosis. Main disease: acute in-
testinal infection, of specified bacterial etiology (PCR
on 07.16.2018: Campylobacter DNA +; biological fe-
ces test: P. aeruginosa): erosive and serous catarrhal
enterocolitis. Complications: bilateral total fibrin-
ous and organizing pneumonia. Acute venous con-
gestion and dystrophic changes in internal organs.
Subacute form of hemolytic uremic syndrome with
extrarenal manifestations: focal nephrosclerosis
(sclerosis of 50% glomeruli), splenomegaly (77 g),
cardiac hypertrophy (99 g), petechial hemorrhagies
on mucous and serous membranes and at splenic hi-
lum as well. Acute kidney injury: focal nephronecro-
sis. Acute pulmonary and heart failure.

Clinical and pathological epicrisis: postmor-
tem examination revealed signs of the main dis-
ease — erosive serous catarrhal enterocolitis of
mixed bacterial etiology (Campylobacter DNA+, bi-
ological feces test: P. aeruginosa), complicated by
acute kidney injury and bilateral total fibrinous or-
ganizing pneumonia. The course of the main disease
was accompanied by acute venous congestion, dys-
trophic changes in internal organs, hemolytic ure-
mic syndrome with renal scarring and extrarenal
manifestations, subacute course (fresh foci of proxi-
mal tubules epithelium necrosis), and acute pulmo-
nary and heart failure which was the immediate
cause of death.
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TeMOJIUTUKO-YPEMHUUECKAN CHUHAPOM, IO0CTPas
dopma ¢ BHENIOUEUHBIMU IPOSABJIEHUAMU: HOPMU-
poBanue Hedpockieposa (50 % KIyOOUYKOB), CILIe-
HOMeraus (Macca 77 r), runeptpodus cepna (Mmac-
ca 99 T), MEJIKOIATHUCTbIE KPDOBOUBJIUAHUA B CJIU-
3UCThIE U CepO3HBbIe 0DOJIOUKH, a TaK:Ke B BOPOTa
cese3€éHKU. OcTpasd IodeyHas HEJOCTAaTOYHOCTb:
ouaroBbIii HeppoHekpo3. OcTpast JeroyHo-cepey-
Hasi HEJOCTATOYHOCTh. KauHuko-namo.aozo-ava-
momuveckuil aNuKpu3: TPU IATOJIOTO-aHATOMHU-
YECKOM BCKPBITHH 0OHAPY?KEHBI TPOSBJIEHUSA OCHOB-
HOTO 3a00JIeBaHUSI — DYPO3UBHOTO CEPO3HO-KaTa-
PIBHOTO SHTEPOKOJIUTA CMENIAaHHON OaKTepHasb-
uoii atnosoruu (JJHK Campylobacter, 6uomoruue-
CKOe HccefioBaHue Kaya: P. aeruginosa), ocyiox-
HUBIIIETOCS OCTPOH MOYEYHOU HEJOCTATOYHOCTHIO,
JIBYCTODOHHEH TOTaJIbHON (PUOPHUHOZHO-TIPO/YK-
TUBHOUM IMHeBMOHUeH. TeueHne ocHOBHOTO 3aboJie-
BaHWUS COIPOBOK/ATIOCH PA3BUTHEM OCTPOTO BEHO3-
HOTO TOJIHOKPOBHS M JUCTPOPUUECKUMHU H3MEHe-
HUSIMHM BHYTPEHHHUX OPTaHOB, T€MOJIUTHKO-YPEeMU-
YECKUM CHH/IPOMOM CO CMOPIHBAHHEM IIOUEK U
BHEIIOUEYHBIMU IPOSBJIEHUAMH, C HOJOCTPHIM Xa-
pakTepoM TeueHUs (CBEXKHE OYaru HEKpO3a SIIHTe-
JIMsl TIPOKCHUMAJIbHBIX KaHAJIbIIEB), OCTPOU JIETOU-
HO-CEP/IEYHON HEIOCTATOYHOCTHIO, IOCITYKUBIIEN
HEIOCPE/ICTBEHHOHN IIPUYIHON CMEPTH OOJIBHOM.

OBCYKJIEHHNE

IIpencraBieHHble BbINIE KINHUYECKHE HAOJIIO-
JIEHUsT JEMOHCTPUPYIOT CJIOXKHOCTDb BeZIeHUs TalU-
entoB ¢ ['YC, pa3BuBmIMMCcA IPU KaMIIIIIO0AKTeP-
HOH nHOeKINU. B KITMHNYecKUX peKOMeHAINAX 110
nuarHoctuke u jgeuenuio ['YC [1] He omrcaHa TakTh-
Ka BeIeHUs MMAIUeHTOB ¢ KaMmmwiobakrtepHbM ['YC.
Penkue myOiauKanuu, a TakKe OTCYTCTBHE YETKUX
Mpe/ICTaBJIEHUH O TaTtoreHe3e 3Toro Buza ['YC He
II0O3BOJISIOT BBIPAOOTATh a/IeKBATHBIE MTO/IXO/BI K Te-
panuu faHHOro cocrosgHusA. Takum obpasom, Bpa-
YaM MPUXOJUTCA JeHCTBOBATh MPAKTHUECKU BCJIE-
IIy10, OPUEHTHUPYSICH JIUIIH HA COOCTBEHHBIN KJIMHU-
YECKUU OIIBIT, a TAKXKE TEKYII[ee COCTOSTHUE U J1abo-
paTopHble TOKa3aTeIN Y KOHKPETHOTO MaI[UeHTa.

Haunas dopma TMA He oTsmyaercs: 61aromnpu-
ATHBIM TeueHUeM. Ha 3To ykas3pIBaIoT, Ipex/ie Bce-
ro, BBIpaKEHHbIE ITOJMOPTaHHbIE HAPYIIEHWs, 3a-
¢ukcrpoBaHHble y Halux nanueHTos. [1pu gudde-
peHuanbHOM uarHoctruke ['YC, BkIoUaoIe 06-
IIUPHBIA PAJT COCTOSHUM, TpebyeTcsi MpOBeIeHHE
KOMILIEKCHOTO BBICOKOCHEIU(PUIHOTO 00CIIe10Ba-
Hus. Bee 3T0 JleytaeT 3aTpyHUTEIBHBIM JUATHOCTH-
Ky TaKOTO COCTOSTHHS Ha YPOBHE I[€HTPAIbHBIX paii-
OHHBIX OOJIBHHII, YTO OBLIO HATJISHO IIPOJEMOH-
CTPUPOBAHO Ha IprMepe nanueHTku K. IIpoBenen-

DISCUSSION

The presented above clinical observations dem-
onstrate the complexity of Campylobacter-associat-
ed HUS patients management. The tactics of Cam-
pylobacter-dependent HUS patient management are
not included into clinical guidelines on HUS diag-
nostics and treatment [1]. There are just a few papers
on this topic, there is no clear pathogenesis picture of
HUS, that prevents developing appropriate ap-
proaches to treatment of this condition. As a result,
physicians have to act almost blindly, taking into ac-
count their own clinical experience, as well as cur-
rent patient’s condition and laboratory tests results.

This form of TMA is not characterized by a fa-
vorable course. This statement is proved first of all
by the pronounced multiorgan dysfunction syn-
drome found in our patients. Differential diagnos-
tics of HUS including a wide range of conditions
requires a comprehensive highly specific examina-
tion. All this makes diagnostics of HUS at the level
of CDH difficult, which was clearly demonstrated
by the example of patient K. The comprehensive
etiological diagnostics that was carried out on basis
of the Children’s City Hospital No. 3 made it possi-
ble to establish Campylobacter as an etiological
agent and exclude other more common etiological
agents of HUS (Shigella, STEC). Normal hemosta-
sis characteristics (prothrombin ratio, internation-
al normalization ratio and activated partial throm-
boplastin time) in every case and constant bacteri-
ological monitoring of body fluids (blood, urine,
sputum and ultrafiltrate) enabled physicians to ex-
clude disseminated intravascular coagulation (DIC)
syndrome and sepsis, and consequently to register
the TMA.

The observation materials share a number of
common features: pronounced condition severity,
massive initial damage to kidneys, multiorgan le-
sions (kidneys, lungs, intestinal canal, liver, heart
and brain), high level of humoral activity in blood, as
well as the lack of positive response to comprehen-
sive therapy. Common features of pathological
changes in organs: severe intestinal failure, recur-
rent lung tissue damage, manifested as interstitial
edema in the absence of hypervolemia, allow us to
consider the above mentioned organ lesions as TMA
consequences. These features made Shiga toxin
(Stx)-mediated HUS progression mechanism doubt-
ful. Typical HUS course is usually described as rela-
tively favorable: in most cases during less than
1—2 weeks hemolytic anemia and thrombocytopenia
disappear and diuresis is normalized [1, 19]. More-

Journal homepage: http://jsms.ngmu.ru

101



doi: 10.31549/2542-1174-2020-3-93-107

Kapnoesuu I'.C. u dp. / Journal of Siberian Medical Sciences 3 (2020) 93—107

Hasg Ha 6asze JITKB NO 3 KoMIIeKCHAsI 3THOJIOTHYE-
CKas MarHOCTHKA II03BOJIMJIA YCTAHOBUTH B Kaue-
CTBE 3THOJIOTUYECKOTO areHTa uMmeHHO Campylo-
bacter u, ¢ IpaKTUYECKU MAaKCUMAJIbHON BEPOSITHO-
CTBIO, UCKJIIOUUTD JIpyTHe, Oojiee U3BECTHBIE 3THO-
noruyeckue areHTbl I'YC (mmmuresunsi, STEC). Hop-
MaJIbHBIE TIOKa3aTeJiM reMocrasza (ImpoTpoMbOuye-
CKMH HHJIEKC, MeXXIyHapo/JHOe HOPMAaJIHu30BaHHOE
OTHOIIIEHNE, aKTUBUPOBAHHOE YAaCTUYHOE TPOMOO-
IJIACTUHOBOE BPEMSI) B KXK/IOM CJIyJae, a TAKIKE I10-
CTOSIHHBI OaKTepUOJIOTUYECKUN KOHTPOJIb CpPeJl
(kxpoBB, MOUa, MOKPOTA, YIbTPaUIBTPAT) IIO3BOJIH-
JIV UCKJIIOUUTH passButue /JIBC-cuHpoma u cerncuca,
CJIeIoBaTeNIbHO, Y JAHHBIX NAIMeHTOB PErUCTPUPO-
Basiach uMeHHO TMA.

[IpuBesieHHBIE HAOIIONEHUS OOBEIUHSIET PST
oOITUX dYepT: BBIPa’KeHHAS TAKECThb COCTOSHUS,
MaCCHBHOE TEPBOHAUAIBHOE TOBPEK/EHNE IOYEK,
pa3BUTHE MYJIbTUOPTAHHBIX MOpaKeHWH (IMOYKH,
JIETKWE, KWIIEeYHWUK, IIeUYeHb, CepAIle, T'OJOBHOU
MO3T), BBICOKHH YPOBEHb T'YMOPIBHOU AaKTUBHOCTH
B KPOBH, a TAK)XKE€ OTCYTCTBUE ITOJIOKUTEJIBHON JU-
HAMUKH NIPU [IPOBEIEHNN KOMILJIEKCHOU Teparuu.
Ob1ree B xapaKTepe IMaTOJI0r0-aHATOMUYECKHUX W3-
MEHEHUH B OpraHax: TspKesas SHTepajbHas JHc-
(yHKIMA, perUIUBUPYIOIIee TOpaXKeHNe JIETOYHOH
TKaHU, IPOSIBJITIONIEECS B BUJIE HHTEPCTUIIHATHHO-
rO OTeKa, PEruCTPUPOBABLIETOCS IPU OTCYTCTBUH
[IPU3HAKOB OOIIel THUIEPBOJIEMUU — IIO3BOJIAIOT
CUUTATh JAHHBIE OPTAHHbBIE IIOPAYKEHMUSI CTIEICTBHEM
TMA. Hanuume Takux 0COOEHHOCTEH II03BOJISET
YCOMHUTbCA B MexaHusMe passutus ['YC, onocpesio-
BanHOM TokcuHOM IIlura (Stx), Bezp TI'YC xapakre-
pusyeTcsi OTHOCUTEIBHO OJIATONPUATHBIM TeUEHU-
eM: B OOJIBIIIMHCTBE CJIyuyaeB B TeUeHUEe MeHee YeM
1—2 HeJT UCYEe3aI0T TeMOJITUTUYECKAs aHEMUS U TPOM-
OoruToNEeHUA, HOpMaIu3yercs auypes [1, 19]. Kpo-
Me TorO, /1A TI'YC He XapakTepHO CTOJIb IINPOKOE
MYJIBTHOPTAaHHOE MTOPa’KEHUE B CHUJTY BHICOKOTO TPO-
mu3Ma StX K TKaHM IOoYeuyHoro sHjorenaus [18].
OKOHYATEJIPHBIM OTBETOM Ha JIAaHHBIN BOIIPOC MOT-
JI0 GBI TTOCJTY>KUTh IPSIMOE BBISIBJIEHHE StX pasimd-
HbBIMU MeToAaMu, B ToM uncie UPA u II1P, omHako
B IIOBCEJHEBHON IIPAKTHKE OTCYTCTBYeT BO3MOXK-
HOCTb ITPOBEJIEHUS TAHHBIX METOTUK.

ITpoBeneHHBIN aHATN3 JIBYX YKA3aHHBIX CIyIaeB
BBIAABUJI PsAJ| 3aKOHOMepHOCcTel. B wactHocTH, 06pa-
maer Ha cebs BHUMAaHHE ITUKJINYHOCTH DPAa3BUTHUS
VXY[IIIEHUH COCTOSTHUS, 3aYacTyl0 CBSI3aHHBIX C
tpancdysuamu C3I1 wiu ¢puipTpoBanHON Er-macchr
(puc. 1). Ilogo6uas cutyarus xapakrepHa st nl'YC.
Hetipamunuiaza S. pneumoniae atakyer N-areTu-
HeHPaMUHOBYIO KHCJIOTY, PACIOJIOXKEHHYI0 Ha IIO-
BEPXHOCTH KJIETOK, OOHaKasl MIPH 3TOM KPUIITOAHTHU-

over, massive multiorgan lesions are not typical for
tHUS due to high tropism of Stx to kidney endo-
thelium [18]. The final answer to the question could
be given if the Stx was detected with various meth-
ods, including ELISA and PCR, but in everyday prac-
tice there is no such option.

The analysis of these two cases revealed a num-
ber of regularities. In particular, the condition dete-
rioration cycles stand out. The cycles are often con-
nected to FFP and red blood cells transfusions
(Fig. 1). Such situation is typical for pHUS. S. pneu-
moniae neuraminidase attacks N-acetyl-neuramin-
ic acid located on the cell surface, thus exposing the
cryptoantigen. Natural antibodies to T-antigen,
present in humans, lead to red blood cells agglutina-
tion, endothelium damage, thrombosis activation,
and triggering other processes that result in HUS
development [1, 8, 19]. Due to the fact that FFP con-
tains natural antibodies to the T-antigen exposed by
pneumococcal neuraminidase, administration of
FFP in these cases is contraindicated with the ex-
ception of life threatening hemorrhage and DIC syn-
drome, as the FFP transfusion will contribute to de-
terioration of patient’s condition [20]. The contra-
indication also applies to unwashed red blood cells
because they contain plasma residues with above
mentioned antibodies [21]. Thus, considering the
data obtained, the neuraminidase mechanism of
Campylobacter infection-associated HUS develop-
ment is not excluded.

In addition, this hypothesis is supported by pro-
nounced cytolytic syndrome, that was documented
in both patients. A Thomsen-Friedenreich cryptoan-
tigen is present on hepatocytes, so the development
of cytolysis in HUS, mediated by neuraminidase
mechanism, is quite natural. In addition, such high
levels of humoral activity (C-reactive protein) are
rather not characteristic of tHUS, but can be ex-
plained by antibody-dependent inflammation in var-
ious tissues, supported by FFP and unwashed eryth-
rocytes infusions.

It should be noticed that the severity of the
course was influenced by serious complications,
namely Clostridium difficile-associated infection
and nosocomial ventilation-associated pneumonia.

We suppose that the replacement of some plas-
ma volume with serum albumin can explain positive
dynamics after FFP infusion in patient B. And finally,
direct Coombs’ test positive result in one of the cases
indicates the presence of an immune mechanism of
hemolysis. This unique feature is characteristic only
of neuraminidase HUS mechanism.
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reH. EcrecTtBeHHble aHTUTena K T-aHTUTEHY, UMEIO-
[Hecs y YesI0BeKa, IPUBOMAT K arTVIIOTHHAIIMH SPH-
TPOITUTOB, TIOBPEXKAEHUIO DSH/IOTES, aKTUBU3AINN
TpoM0O00Opa3oBaHUs M 3aIyCKY JIPYTHX IIPOIECCOB,
NpUBOAAIIKX B wtore K paspuruio I'YC [1, 8, 19].
B cuny Toro, uto B C3II cozep:karcs ecreCTBEHHBIE
aHTHTesNa K T-aHTUTeHY, OTOJIIEMOMY HEHpaMUHUA-
301 MTHEBMOKOKKA, BBesienre C3I1 y 5THX marmueHToB
MPOTHUBOIIOKA3aHO, 32 UCKJIIOUYEHUEM CJIyIaeB YIPO-
JKaloIero »KU3HU KpoBoTeueHus: win JIBC-cunapoma,
TaKk Kak OyzleT crocoOCTBOBATh YXYIIEHUIO COCTOSI-
Hust [20]. TIpoTHBOIIOKA3aHKE PACIPOCTPAHSIETCS U
Ha BBeJIEHHE HEOTMbBITHIX SPUTPOINTOB, TAaK KAaK OHHU
COZIEp?KAT OCTAaTKU ILJIa3Mbl, CIIOCOOHBIE COZEPIKATh
BBIIIEYTIOMsAHYThIe aHTuTena [21]. Takum obpazom,

ITaumentka b. / Patient B.
106.09] [07.09] [13.09]

I + I

The lung injury registered in both cases is a sub-
ject of interest. E.E. Bowen et al. in their observation
of Campylobacter-associated HUS in an adult
22-year-old patient also described the development
of pulmonary edema, subsequently complicated with
pulmonary hemorrhage. The methylprednisolone
pulse therapy was prescribed with a pronounced
positive dynamics: the RD was reversed in 3 days,
ventilator dependence was overcome. From the
authors’point of view, lung injury in HUS associated
with Campylobacter has immune mechanisms [16].
The described results of further kidney biopsy with
the traces of antibodies and complement detected in
the glomeruli of this patient, are consistent with the
hypothesis put forward.

[02.10]  [16.10] [28.10]

I <+ 4

—

¢

03.10 29.10
Passutue [H 3, CMNOH
NErOYHbIN OTEK, MODS

HapacTaHue OMMn

IManmentka K. / Patient K.

08.09 19.09 CocTosiHue
Pazsutne AH 3, Mpwu3Hakn C NONOKUTENBHOR
NEroYHbIN OTeK KNoCTpuAananbHom AVIHAMUKOIA

RD 3 - vndekym Positive dynamics

progression, Signs of closridial
pulmonary infections
edema

RD 3, pulmonary
edema, AKI
progression

116.07] [18.07] [23.07] [28.07] [31.07]

[12.08] [15.08] [16.08] [18.

4 I 4% 4+

+ 4

e

106.08] [10.08]
|
|

<<I>> <<I>> | |

/ |

17.07
Pazsutne AH 3, Y
NEroyHbIN OTeK 19.07 CocrosiHue 23.08
RD 3 PassuTne 6e3 ABHOW ANHaMUNKN Mporpeccupyiouee
progression, nepukapauTa No apparent pa3BuTue CMNOH
pulmonary Pericarditis improvment MODS progression
edema

<©> WHpysma C3M / FFP infusion

X NHdy3ua dunbTpoBaHHbIx sputpoumTtos / Filtered RBC infusion

@ NHy3ua otmbiTbix aputpountos / Washed RBC

PI/IC. 1. I[I/IHaMI/IKa COCTOAHMUA ITAITMEHTOB C KaMl‘[I/IIIO6aKTepHBIM I‘YC B 3aBUCHUMOCTHU OT HpOBOﬂHMOﬁ Teparn/m
(C3II — cBexxezamoposkeHHas 1a3ma; J{H 3 — fpixatesibHast HeJIOCTaTOUHOCTD 3-1 cT.; OITIT — ocTpoe moueuHoe
noBpeskenrie; CIIOH — cuHpOM OJIMOPTAaHHOW HEIOCTATOYHOCTH)

Fig. 1. Dynamics in patients’ state with Campylobacter-associated HUS in relation to conducted therapy
(FFP — fresh frozen plasma; RD 3 — respiratory distress stage 3; AKI — acute kidney injury;
MODS — multiple organ dysfunction syndrome)
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VUUTHIBASA [TOJIyUYEHHbIE JAHHbIE, He UCKJIIOUeHa pea-
JM3anys HeHpaMUHU/Ia3HOTO MeXaHU3Ma pasBUTHUA
I'YC npu undekusx, Bei3siBaeMbix Campylobacter.

I[ToMuMO 5TOrO, B MOJB3Y JAHHOH THUIIOTE3BI
CBUJIETEIBCTBYET HaJN4YMe BBIPA’KEHHOTO ITUTOJIU-
TUYECKOTO CHUHAPOMA, 3aUKCUPOBAHHOTO y 06eux
manueHTok. Kpunroantured Thomsen — Frieden-
reich mpucyrcTByer Ha remaTonuTax, IO3TOMY Pas-
BUTHE ITUTOJIN3A IPU HEHPAMUHU/IA3HOM MeXaHU3-
Me peaynmzanuu I'YC sBisercs BIIOJHE 3aKOHOMEP-
HbIM. Kpome TOro, HacTOJIbKO BBICOKHE ITOKa3aTeTHn
TYMOpPaJIbHOU aKTUBHOCTH (C-peakTHBHBIN 6esI0K)
CKopee He xapakTepHbl 1y TI'YC, OfHAKO MOTYT
O0OBACHATHCS aHTUTEJIO-OMIOCPEZIOBAHHBIM BOCIIasIe-
HUEM B Pa3JINYHBIX TKAHAX, TOAEP>KIBAEMbIM HH-
¢ysusamu C3I1 1 HEOTMBITBIX SPUTPOLIUTOB.

CrenmyeT OTMETUTBH, UTO Ha TAXKECTh TEUeHU:A
TaKKe 0KA3aJI0 BIIUSHUE HAJTUUNE TSIKEJIBIX OCI0MK-
HeHul 3Tou narosioruu B Buje Clostridium difficile-
acCOIMMPOBAHHOM MHOEKIIUY, a TaKKe HO30KOMU-
anpHBbIX VI BJI-acconnupoBaHHBIX THEBMOHUH.

YiaydmeHue COCTOAHWA NalUeHTKu b. mocsie
IIPOBEJIEHUS IIPOIEAYPHI IIIa3MO0OMeEHa, [0 Hallle-
My MHEHUIO, CBSI3aHO C YMEHbIIIEHHEM KOHI[EHTPa-
OHUH ayTOAHTHUTEJI, B CIJIy 3aMeEIIeHUsI OIpeesIeH-
HOTO 00BEMa IJIA3MbI PACTBOPOM asibbymuHa. B Jo-
BEPIIIEHUH BCETO B OJTHOM M3 HAOII0ZeHUH 3aduK-
CHPOBAHO HAJIMYUE IMOJIOKUTEIHbHON MPSMOU IpPO-
661 Kym0Oca, 4TO CBH/IETEHCTBYET O HATHMUMH KM-
MYHHOTO MeXaHH3Ma remMoJin3a. JJaHHas YHUKAJIb-
Hast 0cOOEHHOCTh XapaKTePHA TOJIBKO JJIsI HEHpaMu-
HugasHoro Mexanusma I'YC.

OO6pairmaeTr Ha cebs1 BHUMaHUE TTOPasKeHUe Jier-
KUX, 3apErucTpUpPOBaHHOE B 00oux cirydasx. E.E. Bo-
wen et al. B cBoeM Ha0II0/IeHUH KaMITHI00aKTEPHO-
ro I'YC y B3pocyioil 22-71eTHEN MallMEeHTKH TaK¥Ke
OTHCHIBAIOT PA3BUTHE JIETOYHOTO OTEKA, OCIOKHIB-
IIIETOCS BIIOCJIEICTBUM JIETOYHBIM KPOBOTEUEHHUEM.
B kauectBe Tepamuu ObUIa HazHAUeHA IIYJIbC-
Tepanus MUTUIIPETHU30IOHOM, C IPKO BBIPAKEH-
HOM IOJIOKUTEIbHOM JUHAMHUKOM: B TeUeHHE 3 JHEMH
yAaJIoCh KynupoBaTh cuMnToMbl JIH, mpeososnersb
3aBucumocTs oT VIBJI. C mo3unuu aBTopoB, Iopaske-
Hue Jérkux npu ['YC, acconupmpoBanHom ¢ Campy-
lobacter, nmeeT UMMyHHBIE MeXaHU3MBbI [16]. Omu-
CaHHBIE PE3yJIbTaThl IPOBEJIEHHON B JAJIbHEUIIIEM
Hedpobuoncuu ¢ oOHApy)XEHHEM B IJIOMEpPYJIAX Y
VKa3aHHOU MAITUEHTKH CJIEZIOB AaHTUTEJ U KOMILIe-
MEHTA COIJIACYIOTCSA C BBIIBUTAEMOM T'UIIOTE30H.

Campylobacter TpaUIIMOHHO aCCOIUUPYETCH C
pa3JIMYHBIME ~ AQyTOUMMYHHBIMH  HapYIIEHUSMU,
BKJIFOUAsi CUH/IpoM ['miieHa — Bappe, peakTUBHBIE
apTPUTHI U /Ip. [22—24]. YUUTHIBas BHIIIIECKA3aHHOE,
Ha COBPEMEHHOM 3Tarle He CIeAyeT UCKIIUATh BO3-

Campylobacter is traditionally associated with
various autoimmune disorders including Guillain-
Barre syndrome, reactive arthritis and others [22—
24]. Given the above, at the present moment we
should not exclude the possibility of another autoim-
mune mechanism for the development of TMA in
Campylobacter infections, not connected with neur-
aminidase.

Thus, HUS associated with Campylobacter is a
challenge for modern medicine. It’s low incidence
rate and an extensive list of necessary laboratory
data required for diagnosis verification result in
slow knowledge accumulation concerning this pa-
thology. The lack of clinical guidelines and proto-
cols and the unclear HUS pathogenesis do not allow
developing adequate approaches to diagnosis, and
most importantly, to the therapy of such a serious
condition which is usually characterized by multi-
organ damage. Taking into account the data ob-
tained, it seems reasonable to limit the use of FFP in
the treatment of such a serious condition, with the
exception of cases of life threatening hemorrhage
and DIC syndrome. In addition, only washed eryth-
rocytes should be used to correct anemia, since this
procedure allows to remove up to 95% of plasma
contained in red blood cell concentrate. Reports on
successful treatment and possible immune genesis
of such conditions enable us to consider glucocorti-
costeroid therapy as the front-line therapy, provid-
ed a careful comparison of the risks of benefit and
harm.

CONCLUSION

Campylobacter-associated HUS is a complex
urgent pathology with a reliably unknown pathogen-
esis, which requires further studies in order to de-
velop and optimize approaches to the diagnosis and
therapy of this condition.

Conflict of interest. The authors declare no
conflict of interest.

MOXKHOCTb ¥l UHOTO, HE CBS3aHHOTO C HeHpaMUHUA-
30, ayTOUMMYHHOTO MexaHu3Ma pasputus TMA
IIPU KaMITUJI00aKTEPHBIX HHOEKITUAX.

Takum obpasom, I'VC, accoruupoBaHHBIA C
Campylobacter, siByisieTcsi CII0KHOM IPOBIIEMOTE CO-
BpeMeHHOH MeuIUHBL. Peskas yactoTa BeTpedae-
MOCTH, a TaK)Ke OOIIMPHBIN IepeueHb HEOOXOmH-
MBIX JIJaHHBIX JJA00PAaTOPHOU JJUATHOCTHKH, TPeOye-
MBIH 7711 BepudUKAIUU AUArHo3a, MPUBOJAT K
Me/JIeHHOMY HaKOIJIEHUIO 3HAHUU 0 JaHHOU maTo-
soruu. OTCYyTCTBUE KIIMHUYECKUX PEKOMeH/Ialuii U
MIPOTOKOJIOB W HESCHBIM IAaTOT€HE3 YKa3aHHOTO CO-
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CTOSTHUSI HE TO3BOJIAIOT BBIPA0OTATh a/JieKBAaTHBIE
IIOIXO/IbI K IMAaTHOCTUKE, a caMoe TJIaBHOe, K Tepa-
MMUU CTOJIb TS?KEJIOTO COCTOSIHHS, XapaKTepPU3YyIo-
erocsi, Kak IpaBuUJIO, MyJIbTHOPTaHHBIM MOpaKe-
HHEM. YUUTHIBAsS MOJIydeHHbIE JJaHHbIE, TIPEJICTaB-
JISIETCSl PAallMOHAIbHBIM OTPaHUYEHUE TPUMEHEHHS
C3II B Tepanuu MoI00HBIX COCTOSTHUH, 32 KCKITIOUe-
HHUEM CJIYYaeB KU3HEYTPOXKAKIIETO KPOBOTEUEHU S,
a takxke JIBC-cunipoma, Kpome TOro, ¢ IeJIbI0 KOp-
PEKIIUU aHEMUH CJIEAYeT HUCI0Ib30BaTh TOJIBKO OT-
MbITYI0 Er-maccy, Tak Kak JlaHHasA MPOIEaypa Io-
3BOJIsIET yOWpaTh 0 95 % cojepskalieiicss B HeH
mwiasMel. CooOmieHne 06 yCIIEIHOM JIeYeHUH, a
TaK:Ke BEPOATHBI UMMYHHBIN TeHe3 MOJ00HBIX CO-
CTOSTHUH TT03BOJISIIOT PACCMATPHUBATh TEPATIHIO TJTIO-
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