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Pe3rome

[MapokcuamasnbHast HoYHast remornoounypusi (ITHI') — kiIoHAJIBHOE 3a00/IeBaHE TEMOTIOITHYECKUX
CTBOJIOBBIX KJIETOK, KOTOPOE IIPOABJISETCSA TeMOJTUTUYECKON aHeMuel, TpoM003aMU U HeI0CTaTOYHOCTHIO
¢yuKIIIN KOCTHOTO MO3Ta. [TarueHT My»KcKoro roJia 51 roga c ITHI' B aHaMHes3e, 10 TOBOAY KOTOPOM OH IT0-
JIyqaJsi JIeYeHre 9KyJIN3yMadoM, MOCTYIIJI B OOJIBHUILY C $Kaja00aMu Ha OCTPYIO 60JIb B TPYIHOU KJIETKE 1
onbIIKY. ITocTaBu/IM AMAarH03 TPEXCOCYJUCTOrO MOPAKEHNU I KOPOHAPHOIO PyCJIa, 110 II0BOMY Yero 3aIlja-
HUPOBAJIA IPOBeJIeHe A0PTOKOPOHAPHOTO IITYHTUPOBAHUA. JIJIs TOTO, YTOOBI N36e)kaTh pa3BUTHA Kak
TpomM603a, TaK ¥ KPOBOTEUYEHH, B JAHHOM CJI0SKHOM KJIMHUYECKOM CJIydae, PeIIiau IPOBECTH MaIfieHTy
TpomboasiacTorpaduueckoe UccaefoBaHNe U UCII0JIb30BaTh IapamMeTp R B KauecTBe 1ies1eBOT0 IIPH IIpOBe-
JIeHNU aHTUKOATYIAHTHOH Tepanuu. [1py nogaepskaHuM 3HaYeHUH JaHHOTO ITapaMeTpa B paMKkax 11-14 cex
MO>KHO JOCTHYb OIITUMAJIBHOTO HaaHca MesR Iy PUCKOM TpoMb03a 1 KpoBoTedueHHs. Kpome Toro, Bo BpeMsa
OIIepaTHBHOTO BMeIIaTe/IbCTBA He HAOJIIOa/IN OCTPOro reMoJIN3a, a AJIs1 YMEeHBIIIeHUA PUCKa Pa3BUTHA
BHYTPHUCOCYAUCTOrO reMOJIN3a JOTIOJHNUTE/IbHO Ha3HAYUIN 9KYIN3yMao.

Kntoueswle crosa: napokcusmanibHas HOUHAsL 2eMOL0OUHYPUSL; IKYAUIYMAD; MPOMBOINACTOZPAMMA

Konduukr nHTEpecoB. KOHPINKT NHTEPECOB OTCYTCTBYET.

Summary

Paroxysmal nocturnal haemoglobinuria (PNH) is a clonal haematopoietic stem cell disease that presents
with haemolytic anaemia, thrombosis and bone marrow failure. We report a case of a 51-year-old male with a
history of PNH in treatment with Eculizumab admitted to our Hospital for acute chest pain and dyspnoea.
The diagnosis was a triple vessel disease and patient was scheduled for coronary artery bypass grafting surgery.
To balance the risk between thrombosis and bleeding in this particular clinical setting, we decided to use
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thromboelastography (TEG) as point of care solution and we used the R parameter as the target of our antico-
agulant therapy. The R parameter between 11 and 14 sec can be used as a target value to balance the risk; in
addition, there was no evidence of acute hemolysis during the surgery and supplemental dose of Eculizumab
was administered in order to minimize any potential exacerbation of intravascular hemolysis.
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BBenenue

[MTapokcu3MasbHass HOYHAsI TEMOTTIO0UHY-
pus (ITHT) — 3aboseBanue, o6yCI0OBJIEHHOE
KJIOHAJbHBIM HapylaieHueM I'eéMOIIO3TUYECKUX
CTBOJIOBBIX KJIETOK, KOTOPO€ IIPOSIBJISIETCS FeMO-
JIUTUYECKON aHeMuel, TpoMb0o3aMu 1 HEAOCTa-
TOYHOCTHIO KOCTHOTO MO3Ta. 3aboeBaHMe BbI-
3bIBa€TCA COMAaTHUYECKUMU MYyTalluAMU TIeHa
PIGA, criersieHHOT0 ¢ X-XpOMOCOMOM 1 OTBEYal0-
Iero 3a 6MOCUHTE3 TITUKO3UAPOoChaATUTUIITHO-
3uTOJBHBIX ([DPU) sropHBIX 6esgKoB. [Ipu BO3-
HUKHOBEHUM YKa3aHHOU MyTalliu pa3BUBaeTCs
nedpunut '®U akOpHBIX O€JTKOB (B YaCTHOCTH,
CD55 u CD59), ABJAIONIUXCSI WHTUOUTOpaMU
KoOMILJIeMeHTa [1].

Caukenne conepsykanuss CD55 u CD59 crio-
COOCTBYeT HOBBIIIIEHHOHN CKJIOHHOCTH 3PUTPOIH-
TOB K BHYTPHUCOCYIUCTOMY F€MOJIU3Y, YTO MOKET
MIPUBECTUA K PAa3BUTHUIO TPOMOO30B, COIPOBOK-
JAIOTIIXCS TIOBBIIIIEHNEM PYICKA OCJIOKHEHUN U
JIETAJIbHOTO UCXOAA.

Kaunndeckuit quarnos [THI moarBepskaa-
€TCA OTCYyTCTBHEM HJIN PE3KUM YMEHbIIECHHEM
yrcya 'Y skopHBIX 0€JTKOB B TTepudepruIecKoi
KPOBH C TIOMOIIIHIO0 MPOTOYHOM UTOMETpUH [1-3].

ITHT" MosxeT pa3BUTHCA KaK CaMOCTOATEb-
Hoe 3a00JIeBaHME U B KAYECTBE OCJIOKHEHUS TIPY-
TUX MTePBUYHBIX 3a00/1€BaHUN KOCTHOTO MO3Ta,
HampuMep, TpUOOPETEeHHOH arIacTUIeCKOH aHe-
MUU UJIA MUEJIOAUCIIIIACTUYIECKOI'0 CHHAPpOMA.

Cpenu cTparernii ieueHus 3a001eBaHNs Hau-
OoJiee mepcrieKTHBHASA — OJI0Ka/Ia TEPMIHATBEHOTO
KOMIIJIEKCA AaKTUBAIIUY KOMILJIEMEHTA C TIOMOIIIHIO
IYMaHNU3WPOBAHHOTO MOHOKJIOHAJIBHOTO aHTHTE A
aKynmm3yMaba, BBICOKOI((EKTUBHOTO W eIHH-
CTBEHHOTI'O Oq)I/IHI/IaJ'II)HO YTBEPKAECHHOI'O TapreT-
HOTO mpernapara jid jgedenud [THI [4].

[IpuMeHeHUe TIpenapaTa COMPOBOSKIAETCS
010KaI01 BHYTPHUCOCYAMCTOTO TEMOJIN3a, CHIKE-
HUEM TPOMOOTHUYECKUX OCJIOKHEHUH [5-7] 1 yiTy4-
IIeHHueM BBI)KMBAEMOCTH UM KayecCcTBa KU3HU
6osbHbIX [THT.

VY nmanueHToB, MOJTyYaoIHX IKYIU3yMao, KO-
TOPBIM TIPOBOJAT XUPYPTHUYECKOE BMEIIATEJIh-
CTBO, Ba’KHO CJIETUTH 3a MMPOSsIBJIEHUAMU 3a0oJe-
BaHMWA Cpasy IOCJe TPOBENEHUs OIllepalny,
IIOCKOJIBKY Ha (pOHe MHOTUX (PaKTOpOB (Iepesu-
BaHWe KPOBH, TPUMEHEHNeE IIperapaToB s aHe-

Introduction

Paroxysmal nocturnal haemoglobinuria
(PNH) is a clonal haematopoietic stem cell (HSC)
disease that presents with haemolytic anaemia,
thrombosis and bone marrow failure. PNH is
caused by somatic mutations in PIGA, an X-inked
gene responsible for the biosynthesis of glyco-
sylphosphatidylinositol (GPI) anchors; PIGA muta-
tions leads to a deficiency of GPI-anchored pro-
teins, such as CD55 and CD59, which are both
complement inhibitors [1].

The loss of CD55 and CD59 renders PNH ery-
throcytes susceptible to intravascular haemolysis
which can lead to thrombosis, associated with in-
creased morbidity and mortality.

Clinical diagnosis of PNH should be con-
firmed by detecting the absence or severe defi-
ciency of GPI anchors with peripheral blood cell
flow cytometry analysis [1-3].

PNH can arise de novo or evolve from other
primary bone marrow disorders, such as acquired
aplastic anaemia or myelodysplastic syndrome.

Therapeutic strategies include terminal com-
plement blockade. Eculizumab, a humanized mon-
oclonal antibody complement inhibitor, is highly
effective and remains the only approved therapy for
PNH [4].

Treatment can lead to resolution of intravas-

cular haemolysis, reduction in thrombosis
rate [5-7] and improved survival and quality of life
in PNH patients.

In a patient receiving Eculizumab and under-
going a surgical procedure, it is important to mon-
itor the disease manifestations soon after the pro-
cedure, because there are many factors that could
lead to complement activation and disease mani-
festations such as transfusions, anesthetics and
other concomitant drugs, inflammation or im-
mune reaction due to infection. Moreover, supple-
mental dose of Eculizumab is sometimes required
for additional support [8, 9].

Aliterature search via Pubmed revealed several
case reports describing Eculizumab use in patients
with PNH undergoing surgery including only one
case of cardiopulmonary bypass [10]. We also iden-
tified two publications in which patients receiving
Eculizumab treatment underwent extracorporeal

membrane oxygenation (ECMO) therapy [11, 12].
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CTe3nu U JPpyTrux CpeacTs, BOCHAJUTEIbHBIE NJIN
MMMYyHHBI€ peaKIINH B OTBET Ha MH(EKIIHNIO) Y HUX
MOTYT Pa3BUTHCSI aKTUBAIUSI KOMIIJIEMEHTA U 00-
octpenue [THI. boJsee Toro, nis TONIOJHATEb-
HOTr0 obecrieueHust 0e30IaCHOCTH IMal[eHTa MHO-
rma TpebyeTcs JOIOJJHUTEJHLHOE BBeIEHUE
akynuaymaba [8, 9].

[Touck B Pubmed BBIABUI JIUIITHE HECKOJIBKO
COO0O1IIIeHHI 0 cTydasx IPOBeJeHNs XUpyprude-
CKHMX BMeIIaTeJbCTB y manuenTos ¢ ITHI, nosy-
YAOIIUX 9KYIN3yMab, B TOM YHCJIE OTHO OTIMCAHUE
OIlepaIyy C UCII0JIb30BaHUEM 9KCTPAKOPIIOPATh-
Horo kpoBoobparenus [10]. Takxke MbI 0OHapY-
SKIJTH 2 TyOJIMKANNY, B KOTOPBIX MAIMEHTHI, T10-
JIyJaloliye aKyaInu3yMmad, IpOXoauan JedeHne ¢
IIOMOIIBI0 IKCTPAKOPIIOPATHLHON MeMOpaHHOU
okcurenamuu (AKMO) [11, 12].

KaunHnyeckoe HaﬁﬂIOI[EHI’Ie

Mysxkunna 51 roga c [THI, mo moBogy KOTOpOi
OH TIOJTyYasl 9Kyanu3ymMad BHYTPUBEHHO (B/B) B
nose 900 Mr 1 pas B 2 Hefesu, IIOCTYIINJI B HAIILy
0OJIBHUILY C sKajio0aMu Ha OCTPbIe OOJU B TPY/I-
HOU KJIETKE U OJBIIIKY TPpU (PU3UIECKON HATPY3-
Ke, pa3BUBIIINECH 3a 3 IHA /10 TOCIUTATU3ALHH.
9KTI mpu nmocrtynnennu Obljia B HOpMeE, YPOBEHD
TpoltoHuHa I — nossleH (292 Hr/ ).

V namnueHTa TaksKe UMEJIMCh IUCJUIUIEMUS,
XOBbJI, BeipaxxkenHoe oxupenue (MMT 36,73, Bec
100 Kr, pocT 165 cMm) 1 apTepruasbHasA TUIIEPTEH3UA.

ITo aHHBIM KOpOHAPOAHTHOTPa(hUH BEIABU-
JIM TPEXCOCYAMCTOE ITopaskeHne (reMoJuHaMude-
CKU 3HAYMMOe Cy’KeHHe ITPOCBeTa JIEBOH IIaBHOM,
MpaBoil 1 orubaroleil KOpoHapHbBIX apTepuii). Ha
TPaHCTOPAKAJTLHON 9XOKapauorpaduu oOHAPY-
SKUJIA COXPaHHYIO INIO0AJIBHYIO COKPATUTETHHYIO
dyarouo JIXK (pparmusa Beidbpoca JIK 55%),
rutnieprpoduio JIJK, runmoknHes MeskKeTyI09KO0-
BOH meperoponku u 6a3anbHbIX oTAesnoB JIJK, a
TaksKe HeOOJIBIITYI0 MUTPAJIBHYIO PETryPruTanuio.

ITo maHHBIM YJIBTPA3BYKOBOTO MCCJIE0BaAHUSA
COHHBIX apTepI/Iﬁ I1aTOJIOTUN HEe BbIABUJIN.

[TanmeHTy 3aIlJIaHUPOBAIN IIPOBEJEHHE
A0PTOKOPOHAPHOTO IITYHTUPOBAHUS.

[lepen xupypru4ecKuM BMeNIaTeJIbCTBOM U
1ocJie Hero TMalMeHTy MMPOBEJIN OOIMUI aHaIu3
KPOBH C OTIpe/iesieHHeM JIEHKOIUTapHON (hOPMYJIBI
Y TIOZICYETOM YHCJIa PETUKY/IOIUTOB, MCCIIeJOBaHIE
YPOBHsI JaKTaTaeruaporenassl (JIJII'), ranrorioou-
Ha 1 ob1ero omympyorHa ¢ onpeneseHneM ppax-
1ui. Pe3ysbraThl Jab0paTOPHBIX MCCAETOBAHUHI
MIPYBEJIH B Ta0JIHUIIE.

KpomMme Toro, nposesy IpOTOYHYIO IIUTOMET-
puto 1Jist orleHku o6bema ITHI-k/I0HA B rpaHysio-
[IATAaX, MOHOIIUTAX ¥ 9PUTPOLUTAX 13 ITPOOKI EPH-
¢epuueckoii kpoBu c nobaBaenuem JTA (puc. 1).

Xupyprudeckoe BMenIaTeJIbCTBO. AOPTOKOPO-
HapHOe IIYHTUPOBaHNe — CTaHJapTHasI XUPYPIru-

Case background

A 51-year-old male with a history of paroxys-
mal nocturnal hemoglobinuria on 900 mg of
Eculizumab administered via intravenous infusion
every 14 days, was admitted to our hospital for
acute chest pain and dyspnea on exertion which
started three days before hospitalization, a normal
ECG and increased cardiac troponin I (292 ng/L).

The patient also suffered from dyslipidaemia,
COPD, severe obesity (BMI 36.73, with weight 100
kg and height 165 cm), and hypertension.

Angiogram showed a triple vessel disease (le-
sions in the left main coronary, right coronary and
circumflex arteries) Transthoracic echocardiogra-
phy demonstrated a preserved LV global systolic
function (EF 55%), LV hypertrophy, and septum
and basal hypokinesis. As well as minor mitral re-
gurgitation.

No abnormalities on carotid ultrasound were
revealed.

The patient was scheduled for coronary artery
bypass grafting surgery.

Before and after the surgery, blood tests such
as complete blood count, reticulocyte count, lac-
tate dehydrogenase (LDH), haptoglobin level, total
and fractionated bilirubin were performed, their re-
sults are shown in table.

Moreover, the assessment of the PNH clone
size in granulocytes, monocytes, and red blood
cells was done by flow cytometry using peripheral
blood sample collected in EDTA as shown in fig. 1.

Surgical technique. Coronary artery bypass
grafting (CABQG) is the standard surgical technique
used to treat multi-vessel coronary artery disease,
supported by international guidelines (Class 1,
Level A) [13-14]. In the described case, after the skin
incision, chest was opened via longitudinal full me-
dian sternotomy, retrosternal tissue and peri-
cardium were opened and heart was exposed with
the origin of aorta and pulmonary artery. An asym-
metric sternal retractor provided elevation of the
left hemi-sternum during the harvesting of the
mammary artery in skeletonized way. The same
procedure was utilized for right mammary artery
harvesting [15]. Simultaneously another surgeon
identified the left great saphenous vein. Incision
was started one centimetre above and laterally to
the medial malleolus and the vein was cleared from
the adventitia and connective tissue. After systemic
heparinization a standard arterial cannula 20 Fr
(Edwards Lifesciences, Irvine, CA) and a two-stage
atrial venous cannula 28-36 Fr (Medtronic, Min-
neapolis, MN) were inserted respectively in ascend-
ing aorta and right atrium. Cardiopulmonary by-
pass was established with roller pump (Jostra HL
20, Austin TX) and membrane oxygenator (Inspire
6F Livanova/ Sorin Group USA, Arvada CO). Aortic
cross-clamp was positioned in distal ascending
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PESYJII)TaTBI dHa/JIN3a KPOBHU U BPpEMs BBEICHU A SKYJIHSYMaﬁa.

Patient’s blood test results and Eculizumab dose.

Parameters Prior to surgery Day of surgery Post 1 day Post7days Post 14 days
Eculizumab dose, mg —_ 900 —_ —_ 900
Hemoglobin, g/dl 12.8 9.6 11 9.1 9.7
LDH, U/L 449 491 570 1589 408
Reticulocytes, x1000 2 5.17 5.58 3.69 5.96
Haptoglobin, g/L 0.1 0.1 0.4 1.5 2.5
Bilirubin, total/direct, mg/dl 1/0.10 1.5/0.20 1.5/0.20 1.7/0.40 1.8/0.40

IIpumeuanue. LDH — JI/IT; total/direct — o6muit/ mpsimoii; prior to surgery — o oneparnuy; day of surgery — neHb onepanuu;

post 1/7/14 days — mgHeil mocsie onepanuu.
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Fig. 1. Flow cytometry assessment of the PNH clone size in neutrophils, monocytes and red cell populations.

IIpumeuanne. Count — uncsao; RBC — apuTponursl.

4yecKasi Ipolielypa, KOTOPYIO IIPUMEHSIOT IJ1A Jiede-
HUSI MYJIBTHCOCYIHUCTOTO aTePOCKJIePOTHYECKOrOo
HOpaYKeHNsI KOPOHAPHBIX COCY/IOB, 3(p(heKTUBHOCTH
KOTOPOU NOATBEP:KAeHA T0Ka3aTeIbHBIMU JaHHBI-
mu (Kutacc 1, ypoBens fokasanHocTy A) [13-14]. B
JaHHOM CJjydae Iocje paspesda KOKU TPyIHYIO
KJIETKY OTKPBIJIY C IIOMOIIIBIO IPOI0JIBHON ITOJTHON
CpelMHHOU CTEPHOTOMUH, 3aTeM PACCEKJIN PeTpo-
CTepHaJIbHbIE TKAHU U IIepUKapZ, IJIs1 IOTy4eHUA
JOCTyTIa K CepAIly U MeCTy OTXOKIEHHUs aopThl U
JierouyHoi aptepuu. C IOMOIIBI0 ACUMMETPUYHOTO
CTEepPHAJIbHOI'0 PETPAKTOPA JIEBYIO ITOJIOBUHY I'PY/IU-
HBI ITOAHAJIN, IIPOBEJIX BBIAEJIEHUE JIeBOU BHYTPEH-
Hell TpyIHOU apTepuu 110 METOIUKE «CKeJIeTUPOBA-
HusA». Ilo TON sKe MeToquKe BBIAEINJIMN IIPABYIO
BHYTPEHHIOIO I'PYAHYIO apTepuio [15]. B To ske BpeMs
JIPYTOW XUPYPT OOHAKUII JIEBYIO OOJIBIITYIO ITOTKOMK-
HYIO BeHy Oellpa 1 HadaJs pa3pes3 Ha 1 CM BBIIIIe U
JiarepajibHO OT MeUa/IbHOM JIONBIKKY. BeHy BbIze-
JIMJTA U3 aIBEHTUIIMOHHON 000JI0YKU ¥ OKPY;Kal0-
1Iel coefuHNUTe/IbHOU TKaHu. [Tociie mpuMeHeHus
renapyuHa CTaHJAPTHYIO apTepUaJIbHYI0 KaHIOJIO
pasmepom 20 Fr (Edwards Lifesciences, MpBuH,
CIIIA) 1 IBYXCTYIIEHYATYIO IIPEICEPIHYI0 BEHO3HYIO
KaHIoJTI0 padmepom 28-36 Fr (Medtronic, MunaHea-
nosiuc, CIITA) BBeJIM B BOCXOIAIIYIO a0PTY U IIpaBoe
npezcepare, COOTBETCTBEHHO. JKCTPAKOPIIOPAJIb-
HOe KpoBoOOpalleHre OCyIIeCTB/IINA C IIOMOIIBIO
armmapara Jostra HL 20 (CIIIA) 1 MeMOpaHHOTO OKCH-
renaropa Inspire 6F (Livanova/ Sorin Group, CIIIA).

aorta; myocardial protection was obtained through
intermittent antegrade blood cardioplegia in prox-
imal ascending aorta [16]. CABG between saphe-
nous vein and right coronary artery was performed
with a continuous 7-0 polypropylene suture; sub-
sequently the vein graft was attached to aorta with
a continuous 6-0 polypropylene suture. In situ left
internal mammary artery was grafted to the obtuse
marginal coronary artery with a continuous 8-0
polypropylene suture and in situ right internal
mammary artery was grafted to the left anterior de-
scending coronary artery with a continuous 8-0
polypropylene suture [17]. Cross clamp was re-
moved, and the patient was gradually weaned from
cardiopulmonary bypass. Venous and arterial can-
nulas were removed and protamine was adminis-
tered. After achieving haemostasis through electro-
cautery, sternum was closed in a standard fashion
using stainless steel wires. Wound closure was com-
pleted with metal clips.

Anaesthesiological management. According
to hematologist advice, the patient was empirically
treated with fluconazol and piperacillin/tazobac-
tam at prophylactic dose.

Because the increased risk of thrombosis the
patient was treated with calcium heparin 12500
[U/24h, subcutaneously, with the last administra-
tion 12h before the surgery.

In the operating room patient was premed-
icated with midazolam 2 mgi.v. and fentanyl 50 mcg
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Ha nucranbHy10 4acTh BOCXOIAIIEH a0PThI HATIOMKU-
JIV TIOTIePEYHBIN a0OPTATBHBIN 3a)KUM, 3aIIIUTY MUO-
KapJia OCYIIeCTBJISINA C IIOMOIIBI0 aHTerpagHON
MPEPHIBUCTON KPOBSHOM KapJMOIJIETHH Yepe3
MMPOKCUMAJIbHBIN OTJIes BOCXOJAIIEN aopThl [16].
PuKcaIro CoOeJUHEHN MEKTY ITOTKOKHOM BeHON
U TIpaBOM KOpPOHApHOU apTepueidl MPOBOAUJIHN C
MMOMOIIbI0 HEMPEePHIBHOTO IIBA MOJUTPOTUATIEHO-
BOU HUTHIO 7/0. BeHO3HBIN MMIIJIAaHTAT 3aTeM (PUK-
CUPOBAJIH K a0pTe C TOMOIIIBIO HEMPepPhIBHOTO ITIBa
MOJINIIPONIMJIEHOBOM HUTBIO 6/0. JIeBylo BHyTpeH-
HIOIO TPYAHYIO apTepuio (PUKCUPOBAIU in Sifu K
apTepuy TyIIOIO Kpas € IIOMOIIBIO HEIIPEPBIBHOIO
IIOJIMIIPOIIAJIEHOBOIO IBa 8/0, aHaJIOrMYHYI0 apTe-
pUIO C MPaBOW CTOPOHBI (PUKCUPOBAIN in SitU K
JIEBOU TiepeHel HUCXOSIEN KOPOHAPHOU apTe-
pUH C TOMOIITBIO TAKOTO sKe 111Ba [17]. [lonepeunsbIii
3aKUM CHSIJIH, TAITAEHTA ITOCTEIIEHHO OTKJIFOUIIIH C
IKK. BeHosHbIe 1 apTepua/bHbIe KaHIOIN yIaJIK-
JIY, BBEJIU ITpoTaMuHa cyibgart. [Tociie qocTrskeHus
reMocrasa C IIOMOIIBIO JJIEKTPOKAayTepru3anun
4aCcTU I'PyJUAHBI COEIUHUIN CTAaHIAPTHBIM CIIOCO-
60M C MOMOIIBIO ITPOBOJIOKA W3 HeEpIKaBeroIei
cTa/iv. 3aKPbITHE OTIEPAITMOHHON PAHbI 3aBEPIITUIIN
C IIOMOIIBIO METAJLTTYECKUX CKOO.

AHecTe3HnoJIOTHYECKOe mocooue. [10 peko-
MEeHJally remMaroJora, HauueHTy C HeJIbio IIPo-
umakTUKU HadHauW/IM (HJIYKOHA30J1 U NTUIlepa-
IUJLIWH/Ta300aKTaM.

BcaencTBre TOBBITIIEHHOTO PUCKa TpoMb03a
MalFeHTy TaKKe BBOOWJIM rerapud 12500 ME/24 4
MOJIKOYKHO (TToc/IeJHUM pas 3a 12 9 710 oneparun).

B onepainoHHOM NaneHTy IpoBesu IpeMe-
JTUKAITAI0 MUa30J1aMOM (2 MT B/B) U (DEHTAaHUJIOM
(50 Mkr B/B). Jlepurut aHTUTPOMOWHA (YPOBEHB
AKTUBHOCTU 67%) KOPPUTMPOBAIU C IIOMOIIBIO
HasHayeHUsI JaHHOr o BelrlecTBa B 7o3e 1000 ME B/B.

B cooTBeTcTBUH CO CTaHAAPTHBIMH IMOKAa3a-
HUAMHU K IIPOBEJEHUI0 KapIUOXUPYPTUYECKOr0o
MOHUTOPHUHTA ITPOBOIUJIN MOHUTOPUHT, KOTOPBIX
Brirouasl DRI, namepenune SpO,, Temneparypsbl
TeJsla ¥ MO4Y€eBOr0 ITy3bIps1, ”HBA3UBHOE OIlpeieJie-
Hue A/l u TpaHca3odareanbHyo axoKI.

O6111y10 aHECTe3WI0 TTPOBOIUIH C IIOMOIIIHIO
denTanuma B 1o3e 200 MKT, mponiodoJia ¢ 1ese-
BBIM YPOBHEM B ILJIadMe 3,5 MKI'/MJI B Te4eHue 3
MUHYT, POKYpOHUsI OpoMuia B 1o3e 70 MT C rocJie-
IyIoIIel MHTyOaIen mammuenTa.

AHecTe3uI0 ToAAep>KUBAJIHU C IIOMOIIBIO ITPO-
nodoJia 0 11eJIeBOT0 YPOBHA B IJIadMe 3 MKI'/ MJI,
denTanma B 03e 1 MKr/Kr/30 MUH [10 TIpOBee-
HUsI 9KCTPAKOPIOPATBHOTO KPOBOOOpaIeHus
(OKR), meproguuecroro BBeJeHus IucarpaKkypus
beanmara. Takke BBOAWIU ceBODIypaH B KOH-
neutpauu 0,9% B CBA3U C €ro NpOTeKTUBHBIM
adppexToM pu ullleMun-penepdpysun.

B cooTBeTCTBUH C MPUHITUITAMU MOHUTOPUH-
ra CUCTEMBI reMOoCTasa IS MOAepsKaHusd aKTHU-
BHPOBAaHHOI'O BpPEMEHHU CBEPTHIBAHUSA HA YPOBHE

i.v. Antithrombin deficiency (activity level 67%) was
corrected by the administration of 1000 IU i.v.

Standard monitoring was performed accord-
ing to standard monitoring indications in cardiac
surgery and included ECG, SpO,, body and bladder
temperature measurement, invasive blood pres-
sure, and transesophageal echocardiography.

General anesthesia was induced with fentanyl
200 mcg, propofol TCI with 3.5 mcg/ml plasma tar-
get in 3 minutes, rocuronium 70 mg, and followed
by tracheal intubation.

Anesthesia was maintained using propofol
TCI 3 mcg/ml plasma target, fentanyl 1mcg//kg/30
minutes till CPB, intermittent administration of
cisatracurium. Sevoflurane was administered at
0.9% because of its protective preconditioning ef-
fect in ischemia-reperfusion. Total amount of fen-
tanyl was 900 mcg.

By HMS guidance, 24000 IU of heparin was ad-
ministrated to maintain an activated clotting time
greater than 480 seconds (498 s) during the CPB.

Total CPB time was 78 minutes, with 50 min-
utes of aortic cross clamping. Cold blood cardiople-
gia was administered at 0-20-40 minutes from aor-
tic clamp.

Weaning from CPB required noradrenaline
0.05 mcg/kg/min to restore MAP>65 mm Hg, under
HMS, protamine sulphate 350 mgi.v. was adminis-
tered to get a clotting time of 119 seconds.

Twenty minutes after administration of prot-
amine sulphate, with intraoperative clinical evi-
dence of bleeding, a thromboelastography (TEG)
was performed which showed a prolonged clotting
time (R value) in CK track (13.9 min with 4.6-9.1
min reference) and in CKH track, with heparinase
(10.2 min with 4.3-8.3min reference); after that the
prothrombin complex concentrate was adminis-
tered at a dose of 20 IU/kg (2000 IU).

After surgery, the patient was transferred to
cardiac ICU where Eculizumab 900 mg i.v was ad-
ministered due to its washout during CBP.

During the surgery, patient received only a
single unit of red blood cells because of blood he-
moglobin value <9 g/dl.

Because of the high risk of thrombosis due to
history of paroxysmal nocturnal hemoglobinuria,
we decided to administer calcium heparin 10.000
IU/8h subcutaneously, with first administration
after 4h from the admission in ICU.

The patient was extubated after 12 hours in
ICU and a cycle of BiLevel non-invasive ventilation
was planned (6 cm H20 EPAP, 18 cm H,O IPAP, 40%
FiO,) in order to improve oxygenation in particular
because of obesity (BMI 36.33) and COPD.

After 72 hours of ICU, the patient was trans-
ferred to the ward and discharged home after 7 days.

During hospitalization the patient received
only 1 unit of red blood cells due to moderate in-
travascular hemolysis.
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BbIlIe 480 ¢ (KOHKpeTHee, 498 ¢) BO BpemA IIpoBe-
nenns OKK BBonmm renapus B 1o3e 24000 ME.

Bpemsa mpoBegenusa OKK cocraBuiio 78
MMHYT, BpeMs IIePEKPECTHOr0 3a)KUMa a0pThbl —
50 muHYT. X0J1080BasA KPOBsAHAA KapIUOIJIerus
MMPOBONWJIACH MPHU HAJOKEHUH A0PTATBHOTO
3askrMa u yepes 20 1 40 MUHYT IIOCJIE HEero.

Bo Bpems npekpamenus JKK s Boccra-
HOBJIeHHSA cpeqHero AJl Ha ypoBHe OoJjee 65 MM
PT.CT. TOTpeboBaJIOCH BBEIeHNE HOPaIpeHamHa
B 103e 0,05 MKr/Kr/MuH. B cooTBeTCTBUY C TIPUH-
[IMIIaMU MOHUTOPWHTA CUCTEeMbI TeMOCTa3a, s
II0JIyYEHUA BpeMeHU CBepTbIBaHUA 119 c,
Ha3HAYWJIM IPOTaMUHA Cy/Ibdar B 103e 350 MI' B/B.

Yepes 20 MUHYT IIOCJIE BBEIEHU [IPOTaMUHA
cyiab(ara npy KIMHUYECKUX IPU3HAKAX UHTPaA-
ONepanruoHHOTO0 KPOBOTEUYEHUS IIPOBEJIN TPOM-
6oasmacrorpaguio (T3, KoTOpasi Mokasasia yiu-
HEeHUe BpeMeHU CBepThIBaHuA (IIOKa3aresib R) 1o
KaHaJly nurpargoro KaoJsmHa (CK) go 13,9 mun
(mpu HOpME 4,6-9,1 MUH) U 10 KaHAJIy IUTPATHO-
ro kaoJsimHa c renapunasou (CKH) mgo 10,2 mun
(mpu HOpMe 4,3-8,3 MUH), I10CJIe Yero Ha3HaYnJ/Iu
KOHITEHTpAT IPOTPOMOMHOBOTO KOMILIEKCA B
no3e 20 ME/kr (2000 ME).

[Tocse oneparym nanyeHTa repeBesy B Kap-
JIMOJIOTHYECKOE OT/eJIeHre MHTEHCUBHOU Tepariui,
r7e BBeJH 9Ky/m3ymad B mo3e 900 mMr B/B BCIIeq-
CTBHE €T0 9JIMMUHAIINYN U3 KPOBU BO BpeMms JKK.

Bo Bpemsa onepanuy NanueHTy IIPOBEJIN
nepeJsinBaHue 1 eTUHUIIBI 9PUTPOITUTAPHON MaCChI
B CBSI3H CO CHUKEHHEM reMoryIo0rHa MeHee 9 T/ [T,

B cBsI3M C BBICOKMM pPHCKOM TpoM0O03a
(Ha;mmuue B aHamHe3e [THI') — HasdHauuum mom-
KOYKHOe BBefeHHe renapuHa B po3e 10000 ME
KaskIble 8 4acoB (mepBasi 103a yepes 4 yaca mocJje
IiepeBoJia B aJIaTy UHTEHCUBHON Tepanuu).

Tpaxeto akcTyOnpoBasy yepes 12 4 mpeObIBa-
HU B ITaJIaTe MTHTEHCUBHOU Tepanuy, AJ1s yiIydlie-
HUsS OKcureHauuu Ha ¢oHe oxkupenus (MMT
36,33) u XOBJI mpoBesiu ITUKJI HEMHBA3WUBHOU BEH-
THJIAIMA B pesknMe Bilevel co 3Hauenusimu EPAP
6 cMm Bo. cT., IPAP 18 cm Bog. cT. 1 FiO, 40%.

Yepes 72 4 mpeObIBAHUSA B ITaj1aTe MHTEHCHUB-
HOU Tepanuu nalueHTa nepeBesiu B OT/e/IeHre 1
BBINTKCAJIN IOMOH yepe3 72 4.

3a BpeMs BCell TOCIUTAJIN3AIUY TAUeHTy
NepeJIvJIv JIAIG 1 eJUHULY 9pUTPOMACCHI B CBA3U
C YMEpPEeHHBIM BHYTPHUCOCYAUCTBIM I'€MOJIM30M.

B neHTpe BHUMaHUsA — KOHTPOJIb CBEPThI-
BaeMOCTH KPOBH. J[J151 yMEeHbIIICHNU S PAUCKOB KaK
TpoM603a, TaKk ¥ KPOBOTEUEHUsI B JAHHOU KJIU-
HUYEeCKOU CUTYyalluu NPUHAJIU pelleHne O IIpu-
MeHeHuU TpoMboastactorpaduu (TIAT) miist nuHa-
MUYECKOr0 KOHTPOJIA KOAryJAaliu «y MOCTeJNN
00JILHOIO».

bpuranckass opranmsanusa NICE (Hamwmo-
HaJbHBIA MHCTUTYT OXPaHbl 3I0POBbSI U COBEP-
IIIEeHCTBOBAHUS MEIUIIMHCKOM mmomoiu, 2014 r.)

Focus on coagulation management. To bal-
ance the risk between thrombosis and bleeding in
this particular clinical setting, we decided to use
TEG as a point of care solution.

TEG is recommended by NICE guidelines to
help detect, manage and monitor hemostasis in car-
diac surgery patients (NICE guidelines, 2014). Other
clinical guidelines do not currently strongly recom-
mend TEG for use in other settings due to the lack of
high-quality evidence. Recently updated guidelines
of the European Society of Anesthesiology recom-
mended viscoelastic hemostatic assays
(TEG/RoTEM) to guide the management of periop-
erative bleeding and for managing severe peripartum
hemorrhage albeit with the low level of evidence.

The main advantage of TEG testing is its po-
tential to deliver immediate goal-oriented and in-
dividualized care to a bleeding patient.

TEG has convincingly demonstrated its use-
fulness to help improve outcomes in cardiac sur-
gery. A meta-analysis of 17 randomized controlled
trials (RCTs) demonstrated that TEG decreases
blood product transfusions and surgical re-explo-
ration due to postoperative bleeding in cardiac sur-
gery patients. These effects were associated with a
lower incidence of acute kidney injury and throm-
boembolic events. Another systematic review of 17
RCTs involving 1493 patients, mainly elective on-
pump cardiac surgery, revealed that TEG/RoTEM
decreases transfusion of blood components and re-
duces the overall mortality [18]. The quality of the
included studies, however, was considered to be
low [18]. A recent RCT found that intraoperative
correction of coagulopathy guided by EXTEM and
FIBTEM can reduce postoperative bleeding, blood
transfusions, and duration of critical care in pedi-
atric cardiac surgery patients [19]. TEG is also a
more cost-effective method compared to standard
coagulation tests in the diagnosis of coagulopathy
in cardiac surgery.

A normal thromboelastogram is schematically
represented in fig. 2. Prompt qualitative analysis of
the TEG tracing can be performed during the test.
The quantitative analysis of TEG includes the
measurement of the 5 parameters listed and de-
scribed in Figure 2. A coagulation index has also
been suggested by the manufacturer to assess the
overall coagulation status. The coagulation index
(CI) for whole blood may be calculated as follows:

CI=-0.2454R+0.0184K+0.1655MA—-0.0241a-5.0220

Specific considerations. In this particular set-
ting, where it is difficult to balance between throm-
botic and bleeding risk, we decided to monitor an-
ticoagulation with TEG and use the R parameter as
the target of our anticoagulant therapy.

The R time reflects a quantitative or qualita-
tive deficiency of coagulation factors that may be
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peroMeHayeT npuMeHenne TOI' 1y1A BBIABICHUA
HapyIleHu reMocTasa 1 AUHAMUIECKOT0 KOHTPO-
JISI CUCTEMBI KOATryJIANN Y O0JIBHBIX TTOCJIEe Kap-
JIUOXVPYPrAYeCKUX BMeIlaTeJabCTB. Pekomenpna-
UM JIPYTAX OOIIECTB B HACTOsINEe BpeMs He
ynomuHaroT TOI' B IpyTruxX KIMHUYECKUX CUTYaluAaX
B CBA3U C OTCYTCTBHEM JOKa3aTe/IbHBIX TaHHBIX
BBICOKOI'0 KadyecTBa. COIVIaCHO ITOc/IefHel Bepcuu
pexomeHnpaanuii EBporeiickoro obiiecTBa aHecre-
3M0JIOTUH, UCCJIeN0BaHue CUCTEMBbl IeMOoCTasa C
romotbio TAT miir TpoMO03/I1aCTOMETPHH CIIETYET
IIPUMEHATD IIPU IIePUOIIepaliIOHHOM KpPOBOTEYe-
HUU U IIPU Pa3BUTUU TAXKEJIOT0 POLOBOIO KPOBO-
TeueHUsI (HUSKUU YPOBEHD JOKA3aHHOCTH).

[naBHOE nnpenmymiectso TOI' 3ak/ogyaerca B
BO3MOKHOCTU OKa3aHUs IieJieHallpaBJeHHOU U
WHAUBUAYAJIN3NPOBAHHON IIOMOIIY IIPU BeJeHUU
IIaleHTa C KPOBOTEYCHUEM.

Yb6enuTebHO TOKa3aHa BaskHasA poJib Tl B
VIy4LICeHUH UCXONOB B Kapauoxupypruu. 1o nan-
HbIM MeTa-aHa/m3a 17 paHgoMA3upPOBaHHbIX KOHT-
poJsmpyeMbIx uccaenopanuil (PKU), npumenenue
T3ATI' compoBOKIATOCH YMEHBIIIEHNEM HEOOXOH-
MOCTHY B TpaHC(y3UHU KPOBHU U ITIOBTOPHBIX XUPYP-
TAYEeCKUX BMeEIIaTeJIbCTB MAJIs IIOMCKA IIPUYUH
II0CJICONEPAlIMOHHOI0 KPOBOTEYEHNUA y TAllECHTOB
KapAUOXUPYPru4eckoro npocpumasd. JlaHHbIe
3¢ peKThI OBLIN TaK:Ke CBSI3aHbI C 00JIee HU3KOU
BCTPE4YaeMOCTBI0 OCTPOI'0 IIOBPEKAEHUS II0YEeK 1
TpoMboambosuii. Ellle omwH cucTeMaTwmdecKui
0630p 17 PKU c ywyactuem 1493 mammeHTOB, B
OCHOBHOM II€pEHECUINX KapIUuOXAPYpru4ecKue
BMeUIaTe bCTBA C UCIIO/Ib30BAaHUEM UCKYCCTBEH-
HOTO KPOBOOOpAIIeHus], TOKa3aJI CHIKEHIe YHCa
cjy4daeB IlepesIMBaHUs KOMIIOHEHTOB KPOBU U
00111el1 CMEPTHOCTH ITpH McIToJIb3doBanuu TAT [18].
K coskajieHuIo, Ipy 9TOM Ka4eCTBO IIPOAHaIN3UPO-
BaHHBIX HCCJIEIOBAaHUI OBLIO TMPU3HAHO HU3-
kM [18]. ITo narHbIM HeraBHero PKU, koppeknysa
KOaryJIonaTuy BO BpeMs Ollepalluy II0f, KOHTPO-
JieM TpoMOoaIacToMeTprieckux TectoB EXTEM n
FibTEM nipuBOJUT K CHUYKEHUIO YKCJIA TTOCJIeoTne-
paliOHHBIX KPOBOTEYEHUH, IepeTMBaHUi KPOBU
Y IJTITEJIbHOCTY ITPeOBIBaHMSA B OT/I€/IEHUY NHTEH-
CHBHOH TepaluH y feTel, IepeHeCInX KapIuoxu-
pypru4yeckue BMelareabcrsa [19]. belia mokasana
OoJiee BBICOKAST 9KOHOMMUYECKasT 3(P(PEKTUBHOCTD
TII' B cpaBHEHMH CO CTaHIAPTHBIMU MCCJIEN0Ba-
HUSIMU CBEPTHIBAEMOCTH KPOBU B IMArHOCTHKE
KOAaryJIonnaTuii Ipu NpoBeJeHNN KapauoXupypru-
YeCKHUX Ollepalui.

CxeMy HOpMaJIBHOU TPOMO03IaCTOrPaAMMBI
IIpuBeJid Ha puc. 2. KauecTBeHHBIN aHAINU3 ITapa-
METPOB KOAryJIsAlNN MOKHO IIPOBECTH IIPSIMO BO
Bpemsa TOI-uccnenopanus. KoaudecTBeHHBIN
aHaau3 BKJIIOYAET M3MEpeHHe 5 IapaMeTpos,
onucaHHbIX Ha puc. 2. [IpomsBoguresbp Tecra
TaK)Ke IIpefJaraeT UCIoJb30BaTh NHIEKC CBEp-
THIBAEMOCTH JJIs1 OOIIEH OIIEHKU CHUCTEMBI KOary-

Puc. 2. HopmasibHas1 TpOMOO3/IacTorpaMmma.

Fig. 2. A normal thromboelastogram.

Note.R — reaction time. Represents period of latency from start
to initial fibrin formation due to effects of Factor VIla and Tissue
Factor. K — time to 20mm clot amplitude. Represents time
taken to achieve a certain level of clot strength due to thrombin
and activation of platelets (where r-time = time zero). Alpha
angle (Za). Measures the speed at which fibrin build-up and
cross-linking takes place (clot strengthening), and hence as-
sesses the rate of clot formation. MA — maximal amplitude. A
function of the maximum dynamic properties of fibrin and
platelet bonding via GPIIb/IIla and represents the strongest
point of fibrin clot and correlates to platelet function: 80%
platelets; 20% fibrinogen. LY30% — percentage decrease in am-
plitude 30 minutes post-MA. Represents degree of fibrinolysis.
Normal Values: R — 4-8 min; K — 1-4 min; oo — 47-74°; MA —
55-73mm; LY 30% — 0-8%.

IIpumeuanue. R — Bpems peakuuu. OTpaskaeT CKPBITHIN I1e-
puoz 10 Havasaa oOpa3doBaHus (puOpUHA Mo AeificTBUEM (dak-
Topa VIla u TkaneBoro ¢akropa. K — Bpems (popmupoBanus
CrycTKa (1o aMIInTyabl Tpomba 20 mm). OTpaskaeT Bpems 10
IOCTYDKEHHUA OIpeNesleHHON KOHCHCTEHIMU Tpomba Iof
BJIMSTHUEM TPOMOHMHA U aKTUBALIMHU TPOMOOIUTOB (T1e BpeMsi
7 COOTBETCTBYET HYJIEBOH TOUKe). YroJi o (o angle) — orpaskaer
CKOpOCTb 0Opa3oBaHus (GuOpUHA M IOMEPEYHBIX CBA3€H
(ykpenieHre TpoM0a) U XapakTepU3yeT CKOPOCTh 00pa3oBa-
HUSA CrycTKa. MA — MaKcUMaJibHasi aMIIUTYJa. 3aBUCHUT OT
MaKCHMa/IbHBIX JMHAMHYECKUX CBONCTB (DOpPHHA U CBA3BI-
BaHMA TPOMOOIIUTOB ¢ IOMOIIBIO perenntopoB GPIIb/IIIa, xa-
pakrepusyeT HauboJsiee cTabUIbHYIO (hopMy (PUOPUHOBOTO
cryctka (Ha 80% cocTouT u3 TpoMOOIUTOB U Ha 20% u3 puod-
pUHOreHa) ¥ Koppeaupyer ¢ pyHKIuei TpombouTos. LY30 —
JIOJI5I CHUSKEHUSI aMILIUTY bl yeped 30 MUHYT I10CJ1e JOCTHKe-
s MA. Orpaskaer crerneHb (pubpuHosmsa. HopmanbHble
3HaueHus. R —4-8 muH; K— 1-4 muH; yron o — 47-74°; MA —
55-73 mM; LY30 — 0-8%.

corrected by fresh frozen plasma (FFP) transfusion,
prothrombin complex, or anticoagulant reversal.
This value increases also during UFH therapy as in
our case report.

An R value between 11 and 14 min was con-
sidered acceptable to balance the risk.

We therefore performed a series of 3 TEG at
different time points as shown in fig. 3 (T1 — at the
end of intervention, T2 — 3 hours after ICU admis-
sion, T3 — 36 hours after ICU admission) in order
to monitor the efficacy of anticoagulation therapy
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aauun. Manekc ceepteiBaemoctu (MC) paccunThI-
BaeTcs 10 ciaeaylomei popmyie:

HnC=-0,2454 xR+ 0,0184 x K+ 0,1655 x MA -
0,0241 x Zo. - 5,0220.

Oco0eHHOCTH KIIMHUYECKOro HaOmoaeHus1. B
JTAHHOM CJTy4ae B CBSI3U C HAIMYKEM 3aTPyIHEeHUH C
MOCTIDKEHEM OaaHca MeskIy oOpa3oBaHUEM
TPOMOOB M KPOBOTEYEHUEM PEIIUJIA ITPOBECTH
KOHTPOJIb CUCTEMBI CBEPTHIBAHUA KPOBHU IIPYU [IOMO-
1 TOI' ¥ KCII0JIB30BaTh B KAYECTBE 11eJIEBOI0 II0KA-
3aTeJisl aHTUKOATY/IITHTHOU Tepanuu napameTp R.

[Tokasaresib R oTpaskaeT KOJIMYeCTBEHHBIN
WUJTY Ka4yeCTBEHHbIH 1e(pUIIUT (DaKTOPOB CBEPTHIBA-
HUS, KOTOPBIN MOYKHO KOPPUTHUPOBATH C IIOMOIIIBIO
repe/IMBAHUSA CBEKe3aMOPOKEHHOH I1JIa3MBbl, ITPO-
TPOMOMHOBOTO KOMILIEKCA WJIA aHTAarOHWCTOB
AHTUKOATYJIsAHTOB. JlaHHBIM MOKa3aTe/b TaK)Ke
MOBBILIAETCA IPU Tepanuu HepaKIIMOHUPOBaH-
HBIM refapruHOM, Kak OBIJIO B HAIlIEM CJTy4ae.

3nadeHue nokasaress R mesxnay 11 u 14 mun.
CUMTAETCS PUEMJIEMBIM C TOYKY 3PEHMUsI Oaranca
PHUCKOB.

Jy1s1 KOHTpOoJIs1 3(p(hPEeKTUBHOCTH aHTUKOATY-
JITHTHOM Tepanuyu U MUHUMM3AIlUU PUCKa KPOBO-
TedyeHus nposesn Tpu Tl ucciaenosBanusa B 1UHAa-
muke (T1 — B KoHIIle onepanuy, T2 — yepes 3 yaca
1ocJie MOCTYIJIEHUsI B OT[esleHhe MHTEHCUBHOU
Tepanuy, T3 — depes 36 4acoB 10CJIe IOCTYIICHUA
B OTJIeJIeHHe MHTEHCUBHOM Tepanud, puc. 3). Ob1as
KpOBOLIOTEPs cocTaBmi1a 375 MJ1 B TeyeHue 48 4acos.

3akJrouenue

[TapokcuaMasnbHass HOYHAS TeMOTJIOOUHY-
pUsi — pellKoe TeMaToJIoTH4ecKoe 3aboJsieBaHue,
IJII KOTOPOT'0 XapaKTepPHBbI BHYTPUCOCYIUCTHIN
reMoJIn3, OIOCPEeJOBAHHBIN CHCTEMOU KOMILJIe-
MeHTa, ¥ TPoM603bL. TpoM0O03bI — HarboJIee cepb-
e3Hble ocyoxkHeHus ITHI, Bei3biBaroniue 40-67%
JIETaTHbHBIX KCXOJIOB IIPY TJAaHHOM 3a00JIeBaHUH.

PazsnnyHble paKTOpHI, TaKKE KaK UH(eKIun
niu 6epeMeHHOCTh, MOTYT YCUJIUBATh TEMOJIU3 Y
nanuenToB ¢ [THI. Xupyprudeckue BMelIaTeib-
CTBa TAK)Ke MOT'YT BbI3bIBAaTh BBIPAYKEHHYIO aKTH-
BalMIO CUCTEMbI KOMIIJIEMEHTA U ABJISAIOTCA BAYXK-
HBbIM (PAaKTOpPOM pHCKAa PA3BUTUA TeMOJIN3a.
Kpowme atoro, y 60s6HBIX [THT 1TOBBIIIIEH PHUCK pas-
BUTHs TPOMOO03a B ITOC/IE0TIEPAIIOHHOM ITEPUOIE.

CornacHO HalIUM JaHHBIM, Y IIAUEHTOB C
ITHT MO3kHO BITOJTHE O€30ITacHO MPOBECTU A0PTO-
KOpPOHAapHOE LIYHTUPOBaHUeE.

JJ1s mocThyKeHusl HauMeHbIIIero pucKa Kak
TpoM003a, TaK ¥ KPOBOTEYEHHNSI MBI PEKOMEHYEM
HCII0/Ib30BaTh B Ka4yeCTBe TecTa AJ1s1 MOHUTOPUH-
ra CHUCTeMbl CBEPTbIBaHHUA KPOBHU «y IIOCTEJN
6oabpHOTO» TpOMOO3JIacTOMETpPHIO. B KadecTBe
[IeJIeBOr0 3Ha4eHus ItapaMeTrpa R MOYKHO UCIIOJIb-
30Barh Auamna3oH 11-14 c.
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Puc. 3. TpoM003/1acTOrpaMMBbI B pa3JIM4IHbIE IEPHUOIBI Bpe-
MEHH.

T1 — B koH1e onepanuy, T2 — yepes 3 yaca mocJjie noCTyIIe-
HuA B ONT, T3 — uepes 36 yacos nocse nocrymienns B OUT.
Fig. 3. TEGs at different time points.

T1 — at the end of the intervention, T2 — 3 hours after ICU ad-
mission, T3 — 36 hours after the ICU admission.

without increasing the bleeding risk. The total
amount of blood loss was 375 ml in 48 hours which
is considered acceptable after cardiac surgery.

Conclusion

Paroxysmal nocturnal hemoglobinuria (PNH)
is a rare hematological disorder, characterized by
complement-mediated intravascular hemolysis
and thrombosis. Thrombosis is the most serious
complication which accounts for 40-67% of deaths
in PNH.

Stressors such as infection and pregnancy
have been known to exacerbate hemolysis in PNH
patients. Surgery can also trigger prominent com-
plement activation and is an important risk factor
for hemolysis. Furthermore, the postoperative
thrombosis risk is high.

According to our experience, CABG procedure
can be safely performed in PNH patients.
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Kaunuvyeckue u JKCIIepuMEHTAaJ/JbHbIEC UCCJIE€NO0OBaAaHUA

ITokasaHo, 4To JiedeHre THIIOUTOPOM OeJlKa
koMIvieMeHTa C5 9Ky/IM3ymMaboM 3HAYUTEJBHO
YMEHBIIIAeT YHCIIO TPOMOOTHYECKHUH OCIOKHEHUH
y 60u1bHBIX [THT 1 yuTydIiiaeT Ka4ecTBO X SKU3HM.

[Ty1anOBOE XMPYPruYecKoe BMEIIaTeIbCTBO Y
[AIWEeHTOB, IIOJIyYaoINX 9KyJIn3yMad, ciaemyer
MIPOBOJUTH Ha CJIeIYIOIINAN ITOCIe TOCIeJHEero BBe-
JleHMs Npenapara feHb. VIHBasuBHbIE IIPOLEIyPhI
MOTYT IIPUBECTU K aKTUBALIUU CUCTEMbI KOMILIEe-
MeHTa ¢ (h)OpMHUpPOBaHUEM TepPMUHAJIBbHBIX KOM-
IJIEKCOB, II09TOMY IIPU PAa3BUTUU I'eMOJIM3a Ha
(hore nmpuema sxkynu3ymada He0OXOAUMO BBEEHIE
JOTIOJIHATEIHOM AO3bI IIpenapara Jijis OCTAaHOBKHU
remoJsin3a. Kpome Toro, o0s13aTes1bHO IpoUIaK-
TUYeCKOe IIPpUMEHEHUE HU3KOMOJIEKYJIAPHOIO
rerapyuHa B IepUoIepaliOHHOM IePUOIE.

B onmcbiBaeMOM KJIMHIYECKOM HaOJII0eHUN
IIPU3HAKOB OCTPOI'0 T€MOJIM3a BO BpeMsA BMellla-
TeJIbCTBA U B PAHHEM I10CJIE0IIePALIMOHHOM II€PHO-
Jie He HaOJTIoa/Iu, OIIOJTHATEIbHOE BBETEHUE 9KY-
Jm3ymabda I YMEHbIIEHUA pucka
BHYTPUCOCYIMCTOIO I'eMOJ/I13a IPOBOJUJIN B I€Hb
oIeparyy, IocJje 3aKPbITUA OePAlMIOHHON PaHbI
B obJacTu cepana. Takyke manyeHTy BBOAVIIN reria-
puH. MakpOCKOIINYeCKOU reMOIIOOMHYPHH ¥ TPOM-
©030B B IIepHroJie BOCCTAHOBJ/IEHHS He HAOJIIOA/IN.

B MeuITMHCKON JTUTeparype uMeeTcs: He0O0JIb-
I110€ KOJIMYECTBO COOOIIEHNH O BeJJleHUH XUPYPIU-
yecKUX nanueHTos ¢ [THI, moay4daromux skyauay-
Ma0. Me1 Hanum B Pubmed sume 2 onucanus
KJIMHUYeCcKux ciaydaes OKK y manueHTOB, IoJIy-
YAIOIINX 9KYIN3yMa0: IIPU IIPOBeleHUH KapJUOXH-
pyprudeckoi onepanuu U Bo BpeMsA NpoLesyphl
IKMO. Hammm pe3ysisraTbl CBUETETHCTBYIOT O Oe3-
OIIACHOCTHU U KJIMHUYECKOU N0JIb3e MPUMEeHEeHUA
TPOMO03J1aCTOMETPHUH [JIsI JUHAMUYECKOI0 KOHT-
pOJIA COCTOAHUA CUCTEMbI CBEPThIBAHUA KPOBU Y
HAIIMEeHTOB, IOJTy4YaloNIuX aKy/In3ymad. boJbryio
Ba’KHOCTb UMeeT MYJIBTUUCIIUIITNHAPHBIN IIOAXO0,

IIpU BeeHuu nanyenTos ¢ [THI
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