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Pe3rome

[TapokcuamasnbHast HouHast remMornoounypusi (ITHI') — kiIoHAJbHOE 3ab0JIeBaHE TeMOTI0ITHYECKUX
CTBOJIOBBIX KJIETOK, KOTOPOE ITPOABJISETCA TeMOJUTUYECKO aHeMuel, TpoM003aMU U HeI0CTaTOYHOCTHIO
KOCTHOTO Mo3ra. [TarueHT Myskckoro rnosia 51 rofa c ITHI' B anHaMHe3e, 10 ITOBOY KOTOPOI OH IOJIydaJI Ieue-
HUe 9KYIU3yMa0dOoM, OCTYIHU B OOJBHUITY C skajI06aMu Ha OCTPYIO 60JIb B IPYHOH KJIeTKe U OAbIMIKY. ITo-
CTaBUJIA JUArHO3 TPEXCOCYAUCTOrO IOPAKEHNU I KOPOHAPHOIO PYCJIa, 110 II0OBOY Yero 3aljIaHUPOBaJId IIPO-
BeJIeHHe A0PTOKOPOHAPHOTO MIYHTUPOBAHUA. [IJ1s1 TOTO, YTOOBI N30eKaTh Pa3BUTHA KaK TpomMb03a, Tak U
KPOBOTEUEHHH, B JAHHOM CJIO}KHOM KJIMHUYECKOM CJIy4ae, PelInI IIPOBeCTHU MallueHTy TPoMOoaJ1acTorpa-
¢rueckoe ucciieoBaHUe U UCIIOIB30BATh TapaMeTp R B KauecTBe 11e71eBOT0 IPU IIPOBeIeHNN aHTUKOAry-
JIAHTHOH Tepanuu. [Ipu nofiepskaHNM 3HAaYeHUH JTaHHOTO ITapaMeTpa B paMKax 11-14 cek MOKHO TOCTHUYb
ONTUMAJIBLHOTO Oa/laHCca MeXKIy PUCKOM TpoM0O03a 1 KpoBoTeueHUs1. Kpome Toro, BO BpeMs OIlepaTUBHOTO
BMeIIaTe/IbCTBA He HabJII0jaIn OCTPOro reMoJIN3a, a JJIs YMeHbIIIeHUA PUCKA Pa3BUTHA BHYTPUCOCYIU-
CTOTO TeMOJIN3a JOTOJHUTEIHHO Ha3HAYM/IN IKYIN3yMad.

Krtouesvle crosa: napokcu3mManivbHas HOUHAsL 2eMOL0OUHYPUSL; IKYAUIYMAD; MPOMBOINACTOZPAMMA
Kouduaukr narepecos. KoHGINKT HHTEPECOB 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.
Keywords: paroxysmal nocturnal haemoglobinuria; eculizumab; thromboelastogram
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BBenenue Introduction
[TapokcuamaabHas HOYHAsI TeMOTTI0O0MHYPUST Paroxysmal nocturnal haemoglobinuria

(ITHT') — sabosieBaHue, 00YCI0BIEHHOE KJIOHAIb-
HBIM HapyIIEHWEM IeMOIT03THYECKUX CTBOJIOBBIX
KJIETOK, KOTOPOE IIPOSIBJISIETCS TeMOJIUTUIeCKON
aneMuel, TpoM00O3aM¥W U HETOCTATOYHOCTHIO
KOCTHOTO MO3ra. 3ab0JieBaHme BhI3BIBAETCS COMa-
TUYeCcKUMHU MyTauuamu reHa PIGA, cuensieHHOro
¢ X-XpoMOCOMO¥ M OTBEYAIOIIETO 3a OMOCHHTES
IMKO3UJIPOCHaTuIUINHOIUTONBHBIX  ([PUN)
SIKOPHBIX 0eJsKOB. [Ipy BOBHMKHOBEHNUM YKa3aH-
HOU MyTanuu pasBusaercs gepunur 'OU akop-
HBIX 0eJIK0B (B yacTHOCTH, CD55 11 CD59), ABJsAIO-
IMUXCS MHTUOUTOpaMu KoMIieMeHTa [1].

Caukenune conepsykanuss CD55 u CD59 cro-
COOCTBYeT OBBIIIIEHHOHN CKJIOHHOCTH 3PUTPOIH-
TOB K BHYTPHUCOCYIUCTOMY F€MOJIA3Y, YTO MOKET
MIPUBECTUA K PAa3BUTHUIO TPOMOO30B, COIPOBOK-
JAIOIINXCS TIOBBIIEHNEM PUCKA OCJIOKHEHUUN U
JIETAJIbHOTO UCXOa.

Kaunanueckuit quarno3 [THI moarBepskaa-
eTcsl BbIABJEHHWEM OTCYTCTBUS MJHM PE3KOT0
ymenbleHus yucia [P skopHbIX O€JIKOB B Ile-
pudepruyeckoil KpoBU C IIOMOIIbI0 IIPOTOYHOU
nuroMmerpuu [1-3].

ITHT" MosxeT pa3BUTHCA KaK CaMOCTOATE I b-
Hoe 3a00JIeBaHME U B KAYECTBE OCJIOKHEHUS IPY-
TUX MTePBUYHBIX 3a00/€BaHUN KOCTHOTO MO3Ta,
HampuMep, IpUOOPETEeHHOH aryIacTUIeCKOH aHe-
MMH I MUEJIOAUCIIIIACTUYECKOI0 CUHIPOMa.

Cpenu cTparernii ieueHusi 3a001eBaHNs Hau-
OoJtee mepcrieKTHBHAS — OJI0Ka/Ia TEPMIHATBEHOTO
KOMILJIEKCA aKTUBAIIUYU KOMIIJIEMEHTA C [IOMOIIIbIO
FYMaHU3UPOBAHHOTO MOHOKJIOHAJIBHOT'O aHTUTEJIA
aKynmm3yMaba, BBICOKOI((PEKTUBHOTO W eIHH-
CTBEHHOTO O(UITNAIHHO YTBEPSKIEHHOTO TapTreT-
HOTO mpernapara i jgedenud [THI [4].

[IpuMeHeHNe mpenapara COIPOBOYKIAETCS
0J10KaI01 BHYTPHUCOCYAMCTOTO T€eMOJIN3a, CHIKE-
HUEM TPOMOOTHYECKUX OCJIOKHEHUH [5-7] 1 yiTyd-
IIIeHNeM BBDKMBAEMOCTH W KayecTBa JKU3HU
6osbHbIX [THT.

VY nmanueHToB, MOJTyYaoIIX IKYIN3yMao, KO-
TOPBIM TIPOBOJAT XUPYPTHUYECKOE BMeEIIATeJIh-
CTBO, Ba’KHO CJIETUTH 3a MMPOsIBJIEHUAMU 3a0oJe-
BaHHUs Cpasy Iocje IIpOBeJeHUsl ollepaluu,
IIOCKOJIBKY Ha (pOHe MHOTUX (PaKTOpPOB (Iepesu-

BaHHE KPOBU, IDUMEHEHUE IIPpEernapaToB J1Jid aHe-

(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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CTe3WU U APYTUX CPEeACTB, BOCHIAJUTEIbHbIE UIN
MMMYHHBbI€ peaKIIMH B OTBeT Ha NUH(EKIIUIO) Y HUX
MOTYT Pa3BUTHCS AKTUBAIH S KOMIIJIEMEHTA U 00-
octpenue ITHI. Bosaee Toro, 1A QONIOJHUTEb-
HOro obecrevyeHnsi 6e30MacHOCTY MalfieHTa NHO-
rqa TpebyeTcsi JONOJIHUTEJIHHOE BBeEJIEHUE
akynm3ymaba [8, 9].

[Touck B Pubmed BbIABUJ JIUIIBL HECKOJBKO
COOOIIIEHNH 0 C/TydasiX IPOBEJEeHNs XUpypTruie-
CKUX BMeIIaTeJbCTB y nanuenTos ¢ [THI, moJy-
YaIOIINX 9KY/IN3yMab, B TOM YHCJIe OJTHO OTIFICAaHUE
oIepanyy C KCII0JIb30BaAHUEM 9KCTPAKOPIIOPAJIb-
HOro KpoBoobOparenus [10]. Takyxke MbI 0OHApY-
SKUJIH 2 TyOJTUKAIAY, B KOTOPBIX AIMEHTHI, M0~
JIyYalolie aKyIn3yMad, MPOXOaUIN JiedeHHe C
ITOMOIIBIO0 3KCTPAKOPIOPATLHON MeMOpaHHOU
oxcurenanuu (AKMO) [11, 12].

KJuauHnyeckoe HaOJII0eHHe

Myskuuna 51 roga c [THI, mo moBogy koTropoi
OH TIOJTy4Yasl 9KyJIn3ymMab BHYTPHUBEHHO (B/B) B
nose 900 Mr 1 pas B 2 Hegesy, IIOCTYIIUJI B HAIILY
6oapHUIY C skamob6aMu Ha OCTPbIe OOJIU B TPYI-
HOU KJIETKe U OJBIIIKY IpU (pU3NUeCcKOoil Harpys-
Ke, pa3BUBIINeECH 3a 3 JHA OO FOCIUTAIA3ALNN.
OKT npu nmocrtynnennu 6bla B HOPME, YPOBEHD
TponoHWHA | — noBwIIeH (292 Hr/J1).

VY nanpeHTa TaksKe UMeJIUCh JUCIUIINIEeMUs,
XOBbJI, BeipaskenHoe oskupenue (MMT 36,73, Bec
100 Kr, pocT 165 cM) 1 apTepralibHaA TUIIEPTEHIUSA.

[To naHHBIM KOPOHAPOAHTUOIPadUH BBISIBU-
JI TPEXCOCYIUCTOE NIOPAKeHNe (TeMOoIuHaMuye-
CKU 3HAYMMOE Cy>;KeHHe IIPOCBETA JIEBOI [NIaBHOU,
MpaBoi 1 orubarIeil KOpoHapHbIX apTepuit). Ha
TpaHCTOpaKaJbHOU aXoKapauorpadum obHapy-
SKUJIA COXPAHHYIO TJI00aTbHYI0 COKPATUTETbHYIO
¢ysarmuo JIXK (pparmus Beibpoca JIXK 55%),
runeprpoduio JIK, THIOKMHE3 MesKKeTyJOUKO-
BOM meperoponku u 6asanbHbIX oTAesnoB JIJK, a
TaKsKe HeOOJIBIIYI0 MUTPAJIBHYIO PEryPruTaIuio.

[1o paHHBIM YIBTPa3BYKOBOI'O UCCJICLOBAHUSA
COHHBIX apTepUll NaTOJI0TUHN He BbISIBUJIU.

[TanmenTy 3amaHupoBaau IIPOBeIeHUE
A0PTOKOPOHAPHOI'O IIYHTUPOBAHMUA.

[lepen xupypruyecKkuM BMeIIaTe/IbCTBOM U
IOCJIe HEro IaIMeHTy MPOBeIN OOIIWI aHaIN3
KpOBHU C oIIpeiesieHreM JIEUKOIUTAPHOM (pOpMyIIb
1 [IOfICYETOM YHCJIA PETUKYJIOLIUTOB, MCC/IeJOBaHNe
YPOBHsI TaKTaraeruaporenassl (JIIT), rarrrormobu-
Ha 1 00111ero 6manpyorHa ¢ onpeiesieHneM gppak-
1. Pe3ysbraThl J1a00paTOPHBIX MCCIETOBAHUI
MIPUBEJIH B TaOJTUTIE.

KpomMme Toro, npoBesy IpOTOYHYIO IUTOMET-
puio 151 orfeHKU oobema ITHI-k/10Ha B rpanysio-
IIATAaX, MOHOIINTAX U 9PUTPOIUTAX U3 TPOOKI IEPU-
depuyeckoii kpoBu c mobaBaenueM JTA (puc. 1).

Xupypru4eckoe BMelareJabCTB0. AOPTOKOPO-
HapHOe LIYHTHUPOBaHUe — CTaHJapTHAas XUPYPIU-

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 (CABG) 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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Patient’s blood test results and Eculizumab dose.

Parameters Prior to surgery Day of surgery Post 1 day Post 7days 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 — oGmuii/ mpsimoii; prior to surgery — 1o oneparnuy; day of surgery — eHb onepanuu;

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

IIpumeuanue. Count — uncso; RBC — apuTponuTsl.

yecKasi IpoIielypa, KOTOPYIO IPUMEHSIIOT [1JIs1 Jiede-
HUSA MYJIBTUCOCYJUCTOIO aTepoCKJIePOTUYECKOI0
NOpa)keH!s1 KOPOHAPHBIX COCYA0B, 3 (HEeKTUBHOCTh
KOTOPOY IOATBEpsKIeHa JOKa3aTeIbHbIMU JaHHbI-
mu (Koacc 1, yposens gokaszanHocTu A) [13-14]. B
JaHHOM cCJjy4ae IIocjie pa3pesa KOKU TPyIHYIO
KJIETKY OTKPBIJIY C IIOMOIIIBIO TPOI0JIBHOU IIOJTHON
CpeIUHHOU CTEPHOTOMUH, 3aTEM PACCEKIIN PETPO-
CTepHaJbHbIE TKAHU U IlepUKap, IJIs OTy4eHUsI
JIOCTYIIa K CepAlly U MeCTy OTXOsK[IeHUsI aOPThI U
JierouyHoi aptepuu. C IOMOIIBI0 ACUMMETPUYHOTO
CTEepPHAJIBbHOI'0 PETPAKTOPA JIEBYIO ITOJIOBUHY I'PYIU-
HBbI [TOJTHS1JIN, IIPOBEJIN BblIe/IeHNE JIEBOU BHYTPEH-
Hell TpyAHOU apTepuu 110 METOJIMKE «CKeJIeTUPOBa-
HUA». [lo TOHU sKe MeToquKe BBIAEINJIMN IIPABYIO
BHYTPEHHIOIO I'PYAHYIO apTepuro [15]. B To sxe Bpemsa
JIPYTOH XUPYypr 00HAPY>KUJI JIEBYIO OOJIBIIIYIO TTOT-
KO’KHYIO BeHy Oelipa v HadaJt pa3pes Ha 1 cM BhIIIe
U JlaTepaJibHO OT MeIuajbHOU JIONBLKKU. Beny
BBIJIEJTUJTN U3 aJBEHTUIIMOHHON 000/I0YKH U OKPY-
sKaroIel coeMMHNTETbHOM TKaHU. [Tocsie mpumeHe-
HUs renlaprHa CTaHIApTHYIO0 apTepUaIbHYIO KaHIO-
g0 pasmepom 20 Fr (Edwards Lifesciences, VpBuH,
CIIIA) 1 IBYXCTYIICHYATYIO IIPEICEPIHYI0 BEHO3HYIO
KaHIoJ110 padmepoM 28-36 Fr (Medtronic, MunHea-
nosiuc, CIITA) BBeJIM B BOCXOIAIIYIO a0PTy 1 IIpaBoe
npejcepye, COOTBETCTBEHHO. JKCTPAKOPIOPasIb-
HOe KPOBOOOpaIIleHre OCYIIECTBJISIN C TIOMOIIIBIO
ammmapara Jostra HL 20 (CITIA) u MeMOpaHHOTO OKCH-
reHaropa 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 4acTb BOCXOIAIIEH a0PThI HATIOMKU-
JIV TIOIIePEYHBIN a0OPTAIBHBIN 3a)KUM, 3aIIIUTY MHO-
KapJia OCYIIeCTBJISAINA C IIOMOIIBI0 aHTerpagHON
MPEPHIBUCTON KPOBSHOM KapJMOIJIETUH Yepe3
MMPOKCUMAJIbHBIN OT/IesI BOCXOMAIIENH aopThl [16].
DuKcaro CoOeJUHEHN MEKTY ITOTKOKHOM BeHON
U TIpaBOM KOpPOHApHOU apTepueil MPOBOAUJIHN C
MMOMOIIIbI0 HEMPEPBIBHOTO IIBA MOJUNPOTUAIEHO-
BOU HUTHIO 7/0. BeHO3HBIN MMIIJIAHTAT 3aTeM (PUK-
CUPOBAJIA K a0pTe C TOMOIIIBIO HEMPePhIBHOTO IIBa
MOJINIIPONIMJIEHOBOM HUTBIO 6/0. JIeBylo BHyTpeH-
HIOIO TPYAHYIO apTepuio (PUKCUPOBAIU in Sifu K
apTepuy TyIIOTO Kpas € IIOMOIIBIO HEIIPEPBIBHOIO
IIOJIMIIPOIIAJIEHOBOIO IBa 8/0, aHaJIOrMYHYI0 apTe-
pUIO C MPaBO¥ CTOPOHBI (PUKCUPOBAIN in Sitl K
JIEBOU TiepeHel HUCXOSIEeN KOPOHAPHOU apTe-
puH C TOMOIITBIO TAKOTO sKe 11Ba [17]. [lorepeunsbIii
3aKUM CHSLJIM, IAITMeHTa IToCcTereHHO cHAU ¢ IKK.
BeHo3Hble M apTepualdbHble KaHIOJIW YHAJIAJIH,
BBeJIM NpoTamuHa cyibdar. [locne nocruskeHus
reMocrasa C IIOMOIIBIO JJIEKTPOKayTepHU3anuu
4acTU I'PyJUAHBI COEIUHUIN CTAaHIAPTHBIM CIIOCO-
O0M C TOMOIIBIO TTPOBOJIOKU W3 HeEPIKaBeoIei
cTa/iv. 3aKpbITHE OTIEPAITMOHHON PAHbI 3aBEPIITUIIN
C IIOMOIIBIO0 METAJLTNYECKUX CKOO.

AHecTe3HnoJIoOTHYECKOe mocoowue. [1o peko-
MEHJally remMaroJiora, HauueHTy C HeJIbio IIPo-
pumakTUKM Ha3HaYWU/IU (JIYKOHA30J1 U NTUIlepa-
IUJLIAH/Ta300aKTaM.

BcaencTBre TOBBIIIIEHHOTO PUCKa TpoMb03a
MaleHTy TaKKe BBOOWJIM rerapud 12500 ME/24 4
TOJIKOYKHO (TToc/IeAHUM pas 3a 12 9 710 oneparun).

B onepaiinoHHOM NanyeHTy IpoBesu IpeMe-
JTUKAITAI0 MUa30J1aMOM (2 MT B/B) U (DEHTAHUJIOM
(50 Mkr B/B). Jlepurut aHTUTPOMOWHA (YPOBEHB
AKTUBHOCTU 67%) KOPPUTMPOBAIU C IIOMOIIBIO
HasHayeHUsI JaHHOro BelllecTBa B 7o3e 1000 ME B/B.

B cooTBeTcTBUU CO CTaHAAPTHBIMH IMOKAa3a-
HUAMHU K IIPOBENEHUI0 KapIUOXUPYPTUYECKOr0o
MOHUTOPHHTA ITPOBOIUJIN MOHUTOPUHT, KOTOPBIX
Briouasl JKRI, namepenue SpO,, Temneparypsbl
TeJsla 1 MO4YeBOro ITy3bIps1, ”HBa3UBHOE OIlpeeJie-
Hue A/l u TpaHcasodareanbHyo axoKI.

O6111y10 aHECTe3WI0 TPOBOIUIH C IIOMOIIHIO
¢denTanusa B 1o3e 200 MKT, mponiodoJia ¢ mese-
BBIM YPOBHEM B ILJIadMe 3,5 MKI'/MJI B Te4eHue 3
MUHYT, POKYpOHUs OpoMuia B 1o3e 70 MT C rocJie-
IyIoIel MHTyOaIen mammuenTa.

AHecTe3uI0 ToAAep>KUBAJIHU C IIOMOIIBIO ITPO-
nodoJia 0 11eJIeBOT0 YPOBHA B IJIadMe 3 MKI'/ MJI,
¢denTanmia B 703€e 1 MKr/Kr/30 MUH [10 TIpOBee-
HUsI 9KCTPAKOPIOPATBHOTO KPOBOOOpAIeHUs
(OKR), meproguuecKroro BBeJeHusI ucarpaKkypus
beansara. Takke BBOAWIU ceBOdIypaH B KOH-
nerutpauu 0,9% B CBA3U C €ro NpOTeKTUBHBIM
adpexToM pu ullleMuu-penepPpysun.

B cooTrBeTCTBUY C MPUHITUITAMA MOHUTOPUH-
ra CUCTeMbl TEMOCTAa3a, AJIs MOANePsKaHUsI aKTHU-
BHPOBaHHOI'O BPEMEHHU CBEPTHIBAHUSA HA YPOBHE

i.v. Antithrombin deficiency (activity level 67%) was
corrected by the administration of 1000 U 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,0 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 BBonusm renapu B go3e 24000 ME.

Bpemsa mpoBegenusa OKK cocraBuiio 78
MMHYT, BpeMs IIePEeKPeCTHOr0 3a)KuMa a0pThbl —
50 muHYT. X0J1000BasA KPOBAHAA KapIUOIJIerus
MPOBONWJIACH MPHU HAJOKEHUH A0PTATBHOTO
3asknMa u yepes 20 1 40 MUHYT IIOCJIE HEero.

Bo Bpems npekpamenus JKK s Boccra-
HOBJIeHHs cpenHero AJl Ha ypoBHe OoJjee 65 MM
PT.CT. TOTpeb0BaAJIOCH BBEIEHNE HOPaIpeHamHa
B 103e 0,05 MKr/Kr/MuH. B cOOTBeTCTBUY C TIPUH-
[IMIIaMU MOHUTOPWHTA CUCTEeMbI TeMOCTa3a, s
II0JIyY€eHUA BpeMeHU CBepTbIBaHuWA 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 KPOBOTEUYEHHUS TIPOBEJI TPOM-
6oasmacrorpaguto (TIT), KoTOpasi MoKkalasia yiu-
HEeHUe BpeMeHU CBepThIBaHuA (IIOKasaresib R) 1o
KaHaJly nurparsoro KaoJsmHa (CK) go 13,9 mun
(mpu HOpMeE 4,6-9,1 MUH) U 10 KaHAJIY IIUTPATHO-
ro kaoJsimHa c renapunasou (CKH) mgo 10,2 mun
(mpu HOpMe 4,3-8,3 MUH), I10CJIe Yero Ha3HaYUJ/Iu
KOHIIEHTpAT IPOTPOMOMHOBOTO KOMILIEKCA B
nmo3se 20 ME/kr (2000 ME).

[Tocne oneparum nanreHTa rnepeBesy B Kap-
JIMOJIOTHYECKOE OT/eJIeHre MHTEHCUBHOU Teparini,
r7e BBeJIM 9Ky/m3ymad B mo3e 900 mMr B/B BCiIeq-
CTBHE €T0 3JITMMUHAIINYN U3 KPOBU BO BpeMs JKK.

Bo Bpemsa onepanuyu NanueHTy IIPOBEJINA
nepeJjinBaHue 1 eTUHUIIBI 9PUTPOITUTAPHON MaCChl
B CBSI3M CO CHUKEHHEM reMoryIo0rHa MeHee 9 T/ 1.

B cBsI3M C BBICOKMM pPHCKOM TpoM0O03a
(Hasmmune B aHaMHese [IHI') manueHTy Ha3HAYMIIU
IIOAKOKHOE BBeJleHre renapuHa B no3e 10000 ME
Kaskble 8 4acoB (mepBasi 103a yepes 4 yaca mocjue
IepeBo/ia B ajIaTy UHTEHCUBHOM Tepanuu).

[MarmenTa sKCTyOMpOBaM yepe3 12 4 mpedbI-
BaHMUA B [1ajIaTe MHTEHCUBHOU Tepanuy, U1 yiIy4-
IIeHUs1 OKCUTeHanuu Ha poHe okupenus (MMT
36,33) u XOBbJI mpoBesiu ITUKJI HEMHBA3UBHOU BEH-
TN B pesknMe Bilevel co 3nauenusimu EPAP
6 cMm Bo. cT., IPAP 18 cm Bog. cT. 1 FiO, 40%.

Yepes 72 4 IpeObIBAHUSA B ITajIaTe MHTEHCHUB-
HOU Teparuy nalueHTa nepeBesiv B OT/ae/IeHre U
BBINTKCAJIN IOMOH yepe3 72 4.

3a BpeMs BCell TOCIUTAJNI3AIUY TAUEeHTy
IepeJIuJI JIUIIb 1 eJUHULY 9pUTPOMACCHL B CBA3U
C YMEpPEeHHBIM BHYTPUCOCYAUCTBIM I'€MOJIM30M.

B neHTpe BHUMaHUA — KOHTPOJIb CBEPThI-
BaeMOCTH KPOBH. [[J151 yMEeHbIIICHU S PUCKOB KaK
TpoM603a, TaK U KPOBOTEUEHUsI B JAHHOUW KJIU-
HUYEeCKOU CUTYyalluu NPUHAJIU pelleHne o Ipu-
MeHeHuU TpoMboastactorpaduu (TIAT) miist nuHa-
MUYECKOI0 KOHTPOJIA KOAryJasaluu «y MOCTeJNN
0OJILHOIO».

bpuranckass opranmsanusa NICE (Hamwmo-
HaJbHBIM MHCTUTYT OXpaHbl 3I0POBbSI U COBEP-
IIIeHCTBOBAHUS MEIUIIMHCKOMN mmomoinu, 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' 11 BBIABIECHUA
HapyIIeHui reMocTasa u AUHAMUYECKOTO KOHTPO-
JISI CUCTEMBI KOAryJIANNN Y O0JIBHBIX TTOCJIEe Kap-
JIUOXVPYPrAYeCKUX BMeIlaTeJbCTB. Pekomenna-
UM JIPYTAX OOIIECTB B HACTOsIIee BpeMs He
ynomuHaroT TOI' B IpyruxX KIMHUYECKUX CUTYalusAaX
B CBA3U C OTCYTCTBHEM JOKa3aTeJbHBIX TaHHBIX
BBICOKOI0 KaduecTBa. COIVIacHO Ioc/IeJHel Bepcuun
pexomeHpaanuii EBporeiickoro obiiecTBa aHecTe-
3M0JIOTUH, UCCJeJ0BaHue CUCTEMbl IeMOoCTasa C
romo1bio TAT miir TpoMO03/I1aCTOMETPHY CIIEYET
NIPUMEHATD IIPU IIepUOIIepalliOHHOM KpOBOTEYe-
HUU U IIPU Pa3BUTUHU TAXKEJIOT0 POLOBOIO KPOBO-
TeueHUs1 (HU3KUH YPOBEHD JOKA3aHHOCTH).

[naBHOE npenmymiectso TOI' 3ak/odaerca B
BO3MOKHOCTU OKa3aHUs IieJieHallpaBJeHHOU U
WHAUBUAYAJIN3MPOBAHHON TIOMOIIY IPU BeJIeHUN
IMaleHTa C KPOBOTEYEHUEM.

Yb6enuTebHO OKa3aHa BaskHasA poJib Tl B
VJIy4LIeHUH UCXONOB B Kapauoxupypruu. Ilo nan-
HbBIM MeTa-aHa/m3a 17 paHgoMU3upPOBaHHbIX KOHT-
poJsmpyeMbIx uccaenosanuil (PKU), npumenenue
TIAT' compoBOKIAIOCH YMEHBIIIEHNEM HEOOXOIH-
MOCTHY B TpaHC(y3UH KPOBHU U ITOBTOPHBIX XUPYP-
TAYEeCKUX BMeEIIaTeJIbCTB [AJIs IIOWCKA IIPUYMH
II0CJICONEPAlMOHHOIO KPOBOTEYEHNUA y ITAllNEeHTOB
KapAuOXUPYprudyeckoro mnpocgumasd. JlaHHbIe
3¢ deKThI OBLIN TaK:Ke CBSI3aHbI C 00JIee HU3KOMU
BCTPE4YaeMOCTBhI0 OCTPOI'0 IIOBPEKAEHUS II0YEK U
TpoMOoambosmii. Elle onmwH cucTeMaTnmdecKui
0630p 17 PKH c ywyactvem 1493 mammeHTOB, B
OCHOBHOM II€pEeHEeCUINX KapIuOXUPypru4ecKue
BMelIaTebCTBA C UCII0JIb30BaHUEM UCKYCCTBEH-
HOTO KPOBOOOpaIIeHus], TOKa3aJI CHIKEeHYe YHCa
cjly4yaeB IlepesiMBaHUs KOMIIOHEHTOB KpPOBU U
001I1el1 CMEPTHOCTH TTpH McIToibdoBaHuu TAT [18].
K coskajieHuIo, Ip1 9TOM Ka4eCTBO IIPOAHaIN3UPO-
BaHHBIX HCCJIEIOBAaHUI OBLIO TMPU3HAHO HU3-
kM [18]. Ilo narHbIM HeraBHero PKU, koppeknys
KOaryJIonaTuy BO BpeMs Ollepalluy I10f, KOHTPO-
JieM TpoMOoasacToMeTpudeckux TectoB EXTEM u
FibTEM nipuBOAUT K CHUKEHUIO YHCJIA TTOCJIeone-
paliOHHBIX KPOBOTEYEHUH, IepeIMBaHUN KPOBU
Y IJTUTEJIbHOCTY TPeOBIBAaHMSA B OT/I€JIEHUY NHTEH-
CHBHOH TepaluH y feTell, HepeHeclInX KapIuoxu-
pypru4yeckue BMelareabcTsa [19]. belia mokasana
OoJiee BBICOKASI 9KOHOMMUYECKas 3(P(PEKTUBHOCTD
TII' B cpaBHEHMU CO CTaHIAPTHBIMU MCCJIE0Ba-
HUSIMU CBEPTHIBAEMOCTH KPOBU B IMArHOCTHUKE
KOaryJIonaTuii Ipy NpoBeJeHNN KapauoXupypru-
YeCKUX Olleparui.

CxeMy HOpMaJIbHOU TPOMO03IaCTOrPAMMBI
IpuBeJiy Ha puc. 2. KauecTBeHHBIN aHAINU3 ITapa-
METPOB KOAryJIAlUNA MOYKHO IIPOBECTH NIPSMO BO
Bpems TOl-uccienopanus. KoaudecTBeHHBIN
aHaIu3 BKJIIOYAET M3MepeHHue 5 IapaMeTpos,
ONMCaHHBIX Ha puc. 2. [IpomsBoguresb Tecra
TaK)Ke IIpeJJiaraeT UCIoJAb30BaTh NHIEKC CBEp-
THIBAEMOCTH JJIs1 OOIIEH OIIEHKU CUCTEMBI KOary-

Puc. 2. HopmaJsibHas1 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 Vlla 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/IIIa 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; o — 47-74° MA —
55-73mm; LY 30% — 0-8%.

IIpumeuyanue. R — BpeMms peakuuu. OTpaskaeT CKPBITHIN I1e-
puon 10 Havasaa oOpa3doBaHust puOpUHA MO eficTBUEM (daK-
topa VIla u TkaneBoro ¢akropa. K — Bpems (popmupoBanus
crycTka (1o aMmutyasl Tpomba 20 mm). OTparkaer BpeMs 10
IOCTYDKEHHS OIIpeJesIeHHON KOHCHCTEHIIMU Tpomba IOof
BJIMSTHUEM TPOMOWMHA U aKTUBALIMK TPOMOOIUTOB (T1e BpeMsi
7 COOTBETCTBYET HYyJIEBOH TOUKe). YroJi o (o angle) — orpaskaer
CKOPOCTh 0OpasoBaHUs (HUOPUHA U TOMEPEYHBIX CBSI3el
(ykpensieHre TpoM0a) ¥ XapakTepu3yeT CKOPOCTb 00pa3oBa-
HUSA CrycTKa. MA — MaKcUMaJ/ibHasi aMIIUTYa. 3aBUCHUT OT
MaKCHMa/IbHBIX JHHAMHYECKUX CBONCTB (DUOpPHHA U CBSA3BI-
BaHUs TPOMOOLUTOB C MOMOIIIBIO perientopoB GPIIb/IMIa, xa-
pakTepusyeT HauboJiee cTabUIbHYIO (hopMy (GUOPUHOBOTO
crycTka (Ha 80% cocTouT U3 TpoMOOIUTOB U Ha 20% U3 ¢ub-
pUHOreHa) ¥ Koppeaupyer ¢ pyHKIuei TpomboruTo. LY30 —
JIOJISI CHUSKEHUSI aMILIUTYIbI yepe3 30 MUHYT I10CJIe JOCTHKe-
s MA. Orpaskaer crerneHb (pubpuHosmsa. HopmanbHbie
3HaueHus. R —4-8 mun; 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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asuun. Maaekc ceepreiBaeMoctu (MC) paccynThl-
BaeTcs 110 cJeayoleil popmye:

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

Oco0eHHOCTH KIIHHIYECKOT0 Ha0JrroieHus1. B
JTAHHOM CJIy4ae B CBSI3U C HAIMYKEM 3aTpPyIHEHUH ¢
IOCTIKeHMEM Oaslanca MesKIy oOpasoBaHUEM
TPOMOOB M KPOBOTEYEHWEM PEIIWIN ITPOBECTU
KOHTPOJIb CUCTEMBI CBEPThIBAaHU KPOBU IIPY IIOMO-
1y TOI' M MCII0JIb30BaTh B Ka4eCTBE 11eJIeBOro IT0Ka-
3aTeJist aHTUKOATY/ITHTHOU Tepanuu napametp R.

[Tokasaresr R oTpaskaeT KomM4yeCTBEHHBIN
WJIM Ka4eCTBEHHBIH 1epUIUT (hakTOPOB CBEPTHIBA-
HUS1, KOTOPBIN MOKHO KOPPUTUPOBATH C IOMOIIIBIO
IepeJIMBAHUSA CBEKe3aMOPOKEHHOH I1J1a3Mbl, IIPO-
TPOMOMHOBOTO KOMILIEKCA WJIA AHTAaroOHMUCTOB
AHTUKOATYJISIHTOB. [laHHBIN MOKa3are/b TaKKe
MIOBBIIIAETCSA IPU Tepanuu HepaKIIMOHUPOBAH-
HBIM rellapuHOM, Kak OBIJI0 B HAIIEM CJTyYae.

3naueHue nokasaress R mesxkny 11 u 14 muH.
CYMTAETCS IPUEMJIEMBIM C TOUYKY 3peHHsI baraHca
PHUCKOB.

15 kKoHTpoJIs 3P (PEKTUBHOCTU aHTUKOATY-
JITHTHOU Tepanyyu U MUHMMM3ALUU PUCKa KPOBO-
TedyeHus nIposesn Tpu TII ucciienoBanusa B 1UHa-
Muke (T1 — B KoHIle oniepaumy, T2 — yepes 3 yaca
1ocJie MOCTYIJIEHUsI B OTJlesleHe MHTEHCUBHOU
Tepanuy, T3 — depes 36 4acoB I10CJIE IOCTYIIEHUA
B OT/IeJIEHV e MHTEHCUBHOM Tepanmy, puc. 3). Obmas
KpoBOIOTeps cocTaBuJia 375 MJ1 B TeueHue 48 4acoB.

3arJaoueHnue

[TapokcuamasnbHass HOYHAs TeMOIJIOOUHY-
pusi — pelKoe reMaToJI0THYecKoe 3ab0oJIeBaHue,
JJII KOTOPOI'0 XapaKTepPHbI BHYTPUCOCYIUCTHIN
reMoJIN3, OIOCPeNOBAHHBIN CUCTEMON KOMILIe-
MeHTa, ¥ TPoMO03bI. TpoMO03bI — HamboJIee cePhb-
e3Hble ocyoskHeHus [THI, Bei3biBaroiue 40-67%
JIeTaTbHBIX FICXO/IOB IIPY TAHHOM 3a00JIeBaHUH.

Paznmunble haKTOphI, TaKUE KaK UH(PEeKIU
1 6epeMeHHOCTh, MOTYT YCUJIMBATh TEMOJIN3 Y
nanuenToB ¢ [THI. Xupypruueckue BMmelaresb-
CTBA TAK)Ke MOT'YT BBI3bIBAaTh BHIPAYKEHHYIO aKTH-
BallMIO CUCTeMbI KOMIIJIEMEHTA U IBJIAIOTCA BaXK-
HbIM (DaKTOPOM pHUCKA Pa3BUTUS TeMOJIN3A.
Kpowme aroro, y 6os1pHbIX [THI TOBBIIIIEH PUCK pa3-
BUTHs TPOMO03a B TTOC/IE0TIEPAIIOHHOM TTIEPHOJIE.

ComlacHO HalIMM [NaHHBIM, y IIAIIMEHTOB C
[THT MO2kHO BIIOJTHE 6€30ITacHO IIPOBECTH a0PTO-
KOpPOHApHOE LIYHTUPOBAaHUE.

[J1 moCcTUKeHNs HauMeHBbIIIero pucKa Kak
TpoM003a, TaK ¥ KPOBOTEYEHUSI MBI pEKOMEHTyeM
HCIIOJIb30BaTh B KauyeCTBe TeCTa 1J1s1 MOHUTOPHUH-
ra CHACTEeMBbl CBEpPTbIBAaHUA KPOBU «y IIOCTEJH
6onpHOTO» TpOoMOOasacToMeTpuio. B KadecTBe
[IeJIeBOr0 3Ha4YeHUs ITapaMeTpa R MosKHO ucrosb-
30BaTh Auaral3oH 11-14 c.
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Puc. 3. TpoM003/1acTOrpaMMBbI B pa3IHYHbIE IEPHOBI Bpe-
MEeHH.

T1— B KoHIle onepanuy, T2 — yepes 3 yaca I1ocJie IIOCTYILIe-
HuA B OUT, T3 — gepes 36 yacos nocse nocrymiennsa 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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ITokasaHo, 4To JieyeHre THIIOUTOPOM OeJKa
koMmIieMeHTa C5 9Ky/In3ymMaboOM 3HAYUTEJbHO
YMEeHBbIIIAeT YHCJIO TPOMOOTHYECKHUH OCIO3KHEHUH
y 60u1bHBIX [THT 1 yirydiiiaeT Ka4ecTBO X SKU3HM.

ITy1anOBOE XMPYpPru4ecKoe BMEIIaTesbCTBO Y
[ALMEeHTOB, IIOJIyYaoMNX 9KyJIn3ymad, ciaemyer
IIPOBOJUTH Ha CJIeIYIOIINAN ITOCJIe IIOCIeTHEero BBe-
JleHMd Npenapara geHb. VIHBasuBHbIE IIPOLEIyPhI
MOTYT IIPUBECTU K aKTUBALIUU CUCTEMbI KOMILIe-
MeHTa ¢ (h)OpMHUPOBaHUEM TepPMUHAJIBbHBIX KOM-
IJIEKCOB, II09TOMY IIPU PAa3BUTUU IeMOJIM3a Ha
(hore nmpuema sxkynu3ymada He0OXOAUMO BBETEHIE
JOTIOJIHATEIbHOM AO3bI IIpenapara Jijis OCTaHOBKU
remoJsin3a. Kpome Toro, o0s13aTes1bHO IpodUIaK-
TUYECKOe IIPUMEHEHUE HU3KOMOJIEKYJIAPHOIO
rerapyuHa B IepUOoIepaliOHHOM IEPUOIE.

B onmcbiBaeMOM KJIMHIYECKOM HaOJII0IeHUN
IIPU3HAKOB OCTPOI0 T'€MOJIM3a BO BpeMsA BMellla-
TeJIbCTBA U B PAHHEM I10CJIE0IIEPALIMOHHOM I1€PHO-
Jie He HaOJIIoa/Iu, JOIIOJTHATEIbHOE BBEIEHUE 9KY-
Jm3ymabda JJIA YMEHbIIEHUA pUCKa
BHYTPUCOCYIVCTOIO I'eéMOJI13a IPOBOJWJIU B ICHb
oIeparyy, ocJje 3aKPbITUA OlePAllMIOHHON PaHbI
B obJacTy cepana. Takyke manyeHTy BBOAWIIN reria-
puH. MakpOCKOIINYeCKOM reMOIIOOMHYPUY ¥ TPOM-
0030B B IIeprOJie BOCCTAHOBJ/IEHHSI He HAaOJII0A/IN.

B MeuITMHCKON JTUTeparype uMeeTcs: He0O0JIb-
I110€ KOJIMYECTBO COOOIIEHNH O BeJJeHIUH XUPYPIU-
JecKUX nanueHTos ¢ [THI, moay4Jaromuyx skyauay-
Ma0. Me1 Hanu B Pubmed sume 2 onucanus
KJIMHUYeCKuXx ciaydaes DKK y manueHTOB, moJy-
YAIOIINX 9KYJIN3yMal: IIPU IIPOBeleHUY KapJUOXH-
pyprudeckoy onepanuu U BO BpeMsA NpoLesyphl
IKMO. Hammm pe3ysisraThl CBUIETETHCTBYIOT O O€e3-
OIIACHOCTHU U KJIMHUYECKOU N0JIb3€ MPUMEHEeHUA
TPOMO03/1aCTOMETPHUH [JI51 JUHAMUYECKOIO KOHT-
pOJIA COCTOAHUA CUCTEMbI CBEPThIBAHUSA KPOBU Y
HAIMEeHTOB, IOJ/Ty4YaloNIuX aKy/In3ymad. boJibryio
Ba’KHOCTb NMeeT MYJIBTUIUCITUIIINHAPHBIN IOAXO0,
pu BexeHuu nanyeHTos ¢ [THI
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