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AAS UUTYBAHHS:

PE3IOME

AxTtyanbHicTb. Koarynonarisi, ska acouiioBaHa 3 pigMHHO0 pecycuuTalieto, Ta agmcemi-
HOBaHe BHYTPILUHbOCYAMHHE 3ropTaHHs KPOBi € PYWHIBHUMMW YCKINaAHEHHAMM noniTpas-
MW, LLIO MPM3BOAATL A0 PO3BUTKY CUHAPOMY MOMIOPraHHOT ANCAYHKLT.

MeTta po60oTu — NpoBecTV NOPIBHAMNbHE AOCHIMKEHHS edekTiB iHysiiHoi Tepanii Ta
npodinakTU4Hoi Tepanii HN3bKOMOMEKYNAPHUMW renaprHaMu y nauieHTiB 3 nonitpas-
MO}O 3 Pi3HMM iHOEKCOM Macu Tina 3anexHoi Big cnocoby pospaxyHky obcsry iHdysii Ta
0031 aHTUKOarynsiHTIB.

Matepianu Ta metoau. [Jo gocnigpkeHHs BktodeHo 201 nauieHTa i3 nonitpaBMoto Ta 3a-
KpWUTOK abaoMiHaNbHOK TPaBMOIO, SKUX PO3MOAINEHO Ha WicTb rpyn. MNauieHTn BCix rpyn
OTpVMMYyBanM eHokcanapuHy HaTpito Ta iHdY3inHY Tepanito BiAMOBIAHO A0 Pi3HWMX cxeMm. Mpu-
3HaYEHHs! Pi3HUX CXeM MiKyBaHHS 6a3yBanoch Ha BU3HaYeHHi ckopuroBaHoi Macu Tina abo
akTyanbHoi Macu Tina. MokasHykn koarynorpamu BU3Hayanu npy HaoxomKeHHi XBOpUX A0
onepawiiHoi, Yepes 24 roguHu nicns onepadji, Ha 3-Tto, 5-Ty, 7-my Ta 10-Ty 806y nicns Hei.
Pe3ynbrat Ta iXx 06roBopeHHs. Y HaloMy [OCHIMKEHHI MOKasaHo, Lo dikcoBaHWiA
pexum iHdy3ii 30 MA/Kr akTyanbHOI Macu Tina y NoeaHaHHI 3 «yHiBepcanbHO» [030t0
eHokcanapuHy HaTtpito 40 Mr x 2 B 0cib i3 MoniTpaBMOtO i OXUPIHHSM | CTymneHs NpusBo-
OWTb 1O MOMIPHOrO, arne CTaTUCTUYHO 3HaYYLLOro NOAOBXKEHHSI MPOTPOMBIHOBOrO Yacy Ta
aKTV1BOBAHOrO 4YaCcTKOBOro TpoMbonnacTMHOBOro Yacy ynpogosx 3—10 gi6 nicns TpaBmu.
Mepexig Ha ckopuroBaHy Macy Tina Ansi BU3Ha4YeHHs 403W HU3bKOMOIEKYSPHUX renapu-
HiB Ta iHdy3ito 40 MN/Kr ideanbHOT Macy Tina yCyHyB BiAXUNEHHs KoarynsuinH1x napave-
TpiB. 3MEHLIEeHHs1 po3paxyHKoBOi 4031 A0 40 MI/Kr ifeanbHOT Macy Tina y Hawwin 6-1 rpyni,
iMOBIPHO, 3HM3UNO CTYMiHb FEeMOAMNIIOLIT Ta HOPMani3yBano NOKa3HUKN Koaryrnorpamu.
BucHoBKW. BukopuctaHHsi eHOKcanapuHy HaTpilo, po3paxoBaHOro 3a CKOPUIOBaHO
Macolo Tina, y NOEAHaHHI 3 PeCTPUKTUBHUM obcarom iHdy3ii 40 mn/kr ineanbHoOi Macu
Tina edekTMBHO 3anobirae AUMOUIAHIN koarynonartii Ta niagTpuMye koarynsuiiHuin 6a-
naHc y nauieHTis 3 nonitpaemoto Ta IMT = 25 kr/m2.

[oriss M.O., Kypcos C.B. Mapkos O.B. Kyapesuy O.M. 3MiHu NoKasHWUKIB koarynorpamu y nauieHTiB 3 NonitpaBmoto 1a
pi3HNM iHAEKCOM MacK Tina B 3aneXHOoCTi Bif cnocoby A03yBaHHSI eHOKcanapuHy HaTpilo Ha TNi 3BUYanHOro Ta pec-
TPUKTUBHOIO PEXUMIB iHY3iViHOI Tepanii. BicHUK Xapkiscbko2o HaujioHarbHO20 yHisepcumemy imeHi B.H. KapasiHa.
Cepis MeduyuHa. 2025. T. 33. Ne 2(53). C. 235-245. DOI: https://doi.org/10.26565/2313-6693-2025-53-06
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ABSTRACT

Background. Coagulopathy associated with fluid resuscitation and disseminated
intravascular coagulation constitutes a devastating complication of polytrauma, leading
to the development of multiple organ dysfunction syndrome.

Purpose — to conduct a comparative study of the effects of intravenous fluid therapy
and prophylactic low-molecular-weight heparin therapy in polytrauma patients with
varying body mass indices, depending on the method of calculating infusion volume and
anticoagulant dosage.

Materials and Methods. A total of 201 patients with polytrauma and closed abdominal
injury were enrolled and allocated to six groups. All groups received enoxaparin-
sodium and infusion therapy according to different protocols. Treatment regimens were
selected on the basis of actual body weight, adjusted body weight, or ideal body weight.
Coagulation parameters were measured on admission to the operating room, 24 hours
after surgery, and on postoperative days 3, 5, 7, and 10.

Results. Our study showed that a fixed fluid infusion of 30 mL/kg based on actual body
weight, combined with a «universal» enoxaparin-sodium dose of 40 mg twice daily,
produced a moderate yet statistically significant prolongation of prothrombin time (PT) and
activated partial thromboplastin time (aPTT) from day 3 to day 10 after injury in polytrauma
patients with class | obesity. Switching to adjusted body weight for low-molecular-weight
heparin dosing and administering fluids at 40 mL/kg of ideal body weight corrected these
coagulation deviations. Reducing the infusion volume to 40 mL/kg of ideal body weight
in our sixth group likely lessened hemodilution and normalised PT and aPTT.
Conclusions. The administration of enoxaparin sodium, dosed based on adjusted body
weight, in conjunction with a restrictive infusion volume of 40 mL/kg IBW, effectively
prevents dilutional coagulopathy and maintains coagulation balance in polytrauma

patients with a BMI = 25 kg/m?2.
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BCTYN

Koarynonaris, sika acouinoBaHa 3 piguHHOK pecycum-
Taujieto, Ta AuCeMiHoBaHe BHYTPILUHbOCYANHHE 3ropTaHHs
(OB3) KpoBi € pyNHIBHUMY YCKIagHEHHAMWU NONiTpaBMMu,
WO Npu3BOAATb OO PO3BUTKY CUMHOPOMY MOMiOpraHHol
auncopyHkuii (Cra) [1-3]. Koarynonartisi, sika acouinosa-
Ha 3 pecycuuTauielo, po3BMBAETLCA BHACNIAOK LUBUAKOT
MacuBHOI iH(PY3iT NnasMo3amiHHUX PO3YMHIB, LLIO Ha TAi
IHTEHCVBHOIO CrMOXWBAHHS (DAKTOPIB 3ropTaHHSA KPOBI
B AiNAHUI YLWKOMKEHHA BeAe A0 KPUTUYHOIO 3MEeHLUEH-
Hs X BMICTYy B KPOBI. |HaKWwe 3a3HayeHun cTaH BW3Ha-
YalTb SK «gunouiiHa koarynonatia» [4]. BiporigHicTb
PO3BUTKY Koarynonarii y nocTpaxganux 3 TpaBMOK BXe
npv HagXoOXKeHHi OO KniHikn csrae 24,5% [5]. Akwo Ha-
SIBHICTb KpOBOTEYi B NepLui roAMHU Micna TpaBMU OUKTYE
HeoOXiOHICTb BBEAEHHS 4O OpraHiaMy XBOpux akTopis
3ropTaHHs KpOBi y BUMMAAI Nria3Mu Ta KOHLUEHTpaTy npo-
TPOMOIHOBOrO KOMMIIEKCY, TO Mi3Hille akTyanbHOCTi Haby-
Bae npodinaktuka [OB3-cuHgpomy Ta Tpom6oemboniy-
HUX YCKNafHeHb, AN 4oro, 3asBuyain, BUKOPUCTOBYIOTb
HedpakuioHoBaHWI renapuH abo HU3bKOMOMNEKYNSPHI
renapuHn (HMI). B3 € pyiHiBHUM yCknagHeHHAM no-
niTpaBMU, SKMN XapaKTepu3yeTbCA akTUBaLi€lo CMcTeMU
3ropTaHHs in Vvivo, WO Npu3BoAnNTb 40 BHYTPILUHbOCYOUH-
HOro BigKnageHHst PibpVHY Ta KpOBOTEYi CMOXMBAHHS,
i BpeLUTi-peLuT Moxe npu3secTu go po3sutky Cra [6, 7].
CknagHoto ByBae KopekLuis cTaHy koarynsuii y nauieHTiB
3 MONITPaBMOLO MPU CYMYTHLOMY OXWUPIHHI. AfXe YiTKi pe-
KoMeHaauii Ans uux Bunagkie we v Aoci He po3pobneHi
[8-10]. Po3paxyHok obcsry iHdysii Ha akTyanbHy macy

INTRODUCTION

Coagulopathy associated with fluid resuscitation
and disseminated intravascular coagulation (DIC) are
devastating complications of polytrauma that lead to the
development of multiple organ dysfunction syndrome
(MODS) [1-3]. Resuscitation-associated coagulopathy
develops as a result of rapid massive infusion of plasma-
substituting solutions, which, against the background of
intense consumption of coagulation factors at the site of
injury, leads to a critical decrease in their concentration
in the blood. This condition is also referred to as «dilutional
coagulopathy» [4]. The likelihood of coagulopathy
development in trauma patients upon admission to the
hospital reaches 24.5% [5].

While the presence of bleeding in the early hours after
trauma necessitates the administration of coagulation
factors in the form of plasma and prothrombin complex
concentrate, at later stages, the prevention of DIC and
thromboembolic complications becomes a priority. For this
purpose, unfractionated heparin or low-molecular-weight
heparins (LMWHSs) are typically used. DIC is a destructive
complication of polytrauma. DIC is characterized by activation
of the coagulation system in vivo, leading to intravascular
fibrin deposition and consumptive bleeding, which ultimately
may result in the development of MODS [6, 7].

Correction of coagulation disorders in polytrauma
patients with concomitant obesity is particularly
challenging, as specific guidelines for such cases have
not yet been established [8—10]. Calculating the volume
of infusion based on actual body weight may lead to
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Tina mMoxe Npu3BOAMTU OO0 AWMOUINHOI Koarynonarii ye-
pes3 Te, LU0 X1poBa TKAHWHA MICTUTb 3HAYHO MEHLLUY Kiflb-
KiCTb BOAMW, HiX iHLWI TKAHWHK, | KPOBOTIK TaM Ma€ 3Ha4YHO
MEHLLY iHTEHCUBHICTb. A OTXe iCHYE pU3MK 3aMBOro ne-
pepo3noAiny piavHU A0 iHWWX TKaHWH, 3 guniouieto dak-
TOpIB 3ropTaHHs Ta 30iNbLEHHAM BipOriAHOCTI KPOBOTEY.
BiporigHum € 1 nepeposyBaHHs renapuny [10, 11].

MeTa po60oTH — NPOBECTM NOPIBHAMNBHE AOCHIIKEHHS
edekTiB iHy3inHOI Tepanii Ta npodinakTuyHoi Tepanii
HMI" y nauieHTiB 3 noniTpaBMoto 3 Pi3HMM iIHOEKCOM Macu
Tina 3anexHo Big cnocoby po3paxyHKy obcary iHdya3ii Ta
0031 aHTUKOarynsHTiB.

MATEPIAAU TA METOAU AOCAIAXXEHHA

0o pocnimkeHHs BkntoveHo 201 nauieHTa 3 noni-
TPaBMOIO BiAMOBIAHO 40 CyYaCHUX KPUTEPIiB BUSHAYEHHS
nonitpaemu [12]. JocnigkeHHs BUKOHaHO Ha 6asi Bia-
AineHHa nonitpasMn  KOMyHarnbHOro HEKOMepLinHOro
nignpuemctea «Micbka KniHiYHa nikapHsa WBMAKOI Ta He-
BigknagHoi meguyHoi gonomoru im. O.l. MewaHiHoBa»
XapkiBcbkoi Micbkoi pagu. OB0B’A3KOBUM KOMMOHEHTOM
nonitpaemy Byrna 3akputa TpaBMma XuBoTa. Apke came
roctpa xipypriyHa natosnorisi OpraHis YepeBHOI MOPOXKHU-
HW Ta 3a04epPEBMHHOrO MPOCTOPY acoLiioBaHa i3 noTpe-
6ot0 B TpUBarioMy napeHTepanbHOMY BBELEHHI PiguHM,
CYTTEBMMM MNATOMOrYHUMW BTpaTaMy piavHK 4epes Ti
CEeKBECTpaLito B HAOPSAKMIN 04epeBUHI, KALLEYHUKY, KIiT-
KOBVHI 3a04epeBVHHOrO MpoCTopy, BTpaty ii N0 AeKOM-
NpecinHMX 3oHA4ax Ta ApeHaxax, i Tomy noTtpebye yno-
CKOHaneHHs1 po3pobok Ansa TpyaHwux nauieHTtiB. Cepen
HUX 75 nauieHT 3 HopMarnbHUM iHgekcom macu Tina (IMT
y mexax 18,5-24,9 kr/m?), 90 xBopux 3 HaAMMULLKOBO
macoto (IMT y mexax 25-29,9 kr/m2) Ta 36 nauieHT 3 oxu-
piHHaM 1-ro ctyneHst (IMT y mexax 30-34,9 kr/m?) [8].
MauienTiB po3nogineHo Ha 6 rpyn AOCNigKeHHs BIiANOBIA-
Ho po IMT, cnocoby po3paxyHKy obcsry iHdy3ii Ta 4o3u
aHTUKoarynsHta Ans npodinaktnkn Tpomboemboniy-
HMX yCKNagHeHb. 3acTOCyBaHHSI eHoKcanapuHy HaTpito
€ peKkomMeHaoBaHMM BMOOpPOM ANns GinbLIOCTI nauieHTiB
i3 TpaBMamu, a BULLi 4O3W 3apa3 BBaXXalTbCs CTaHAap-
TOM nikyBaHHA. EHOkcamapwHy HaTpii BBaXalTb OC-
HOBHMM 3acoboM Ans dapmMakonoriyHoi NpodinakTnku
Yepes 1oro niasuweHy 6iogoCcTynHiCTb, AOBLWNIA nepios
HaniBBMBEAEHHs 3 nna3mm Ta OGinbw nepenbavysa-
Hy pbapmakokiHeTUKY Ta bapMakoguMHaMiKy MOpPiBHAHO
3 HedhpakuUioHOBaHVMM renapuHom. EHokcanapuHy HaTpin
MEHLLIe B3aemMogi€e 3 TpoMOoLMTaMu, L0 MOXKE 3MEHLLNTU
YCKMagHEHHS KPOBOTEYi MOPIBHAHO 3 HedpaKLioOHOBaHUM
renapuHoM; Mae Hx4y 4acToTy iHAYKOBaHOI renapuHoMm
TpombGouuToneHii, i He Hagae acouioBaHOro OCTEOMNo-
po3y, SKWN CROCTEepIraeTbCa NpWU MnikKyBaHHI renapuHomMm.
Bnbip novaTkoBoi 03K eHokcanapuHy HaTpito 40 Mr ABidi
Ha [eHb crig BBaXaTu cTaHA4apToM Ansa GinbliocTi naui-
€HTIB i3 TpaBMamMu, ockinbku 30 Mr ABidi Ha AeHb 4acTo
npu3BoOaUTbL A0 HeadekBaTHOI dhapmakonoridyHol npodi-
naktukn [7]. 3rigHo 3 pekomeHaauisMM €BpPONEencbKoro
ToBapucTBa kapgionoris (2019), po3pobneHux y cniBnpa-
Ui 3 €BponercbkMM pecnipaTopHM TOBapuUCTBOM, LLOAO
AiarHoCTVKM Ta nNikyBaHHSA roctpoi embonii nereHeBoi
apTepii: AKWO aHTMKoarynsHTHa Tepanis po3novYnMHaceTb-
Csl NapeHTepanbHUM LWNAXOM, Ans GinbLlIoCTi nauieHTiB
i3 cepegHiM pU3MKOM nereHeBoro TpomboembGoniamy

dilutional coagulopathy, because adipose tissue contains
significantly less water than other tissues and has a much
lower blood flow. Consequently, there is a risk of excessive
fluid redistribution into other tissues, dilution of coagulation
factors, and an increased likelihood of bleeding. Overdosing
of heparins is also a potential risk [10, 11].

Objective — to conduct a comparative study of the
effects of infusion therapy and prophylactic LMWH
therapy in polytrauma patients with varying body mass
index values, depending on the method of calculating the
infusion volume and anticoagulant dosage.

MATERIALS AND METHODS OF RESEARCH

A total of 201 patients with polytrauma, as defined
by modern diagnostic criteria for polytrauma [12], were
included in the study. The research was conducted at the
Polytrauma Department of the Municipal Non-Commercial
Enterprise «O.l. Meshchaninov City Clinical Emergency
and Urgent Medical Care Hospital» of the Kharkiv City
Council. A mandatory component of the polytrauma was
closed abdominal trauma, since acute surgical pathology
of the abdominal and retroperitoneal organs is associated
with the need for prolonged parenteral fluid administration,
significant pathological fluid losses due to sequestration
in the edematous peritoneum, intestines, retroperitoneal
tissue, losses via decompression tubes and drains, and
thus requires improved protocols for complex patients.

Among the patients, 75 had anormal body mass
index (BMI 18.5-24.9 kg/m?), 90 were overweight
(BMI 25-29.9 kg/m?), and 36 had class | obesity (BMI
30-34.9 kg/m?) [8]. Patients were divided into six study
groups according to their BMI, the method used to
calculate infusion volume, and the dose of anticoagulants
for thromboprophylaxis.

Enoxaparin sodium is the recommended choice
for most trauma patients, with higher doses now
considered the standard of care. Enoxaparin sodium
is preferred for pharmacological prophylaxis due to its
higher bioavailability, longer plasma half-life, and more
predictable pharmacokinetics and pharmacodynamics
compared to unfractionated heparin. It interacts less
with platelets, potentially reducing the risk of bleeding
complications relative to unfractionated heparin; it is also
associated with alower incidence of heparin-induced
thrombocytopenia and does not cause the osteoporosis
often seen with heparin treatment. When choosing
an initial dose, 40 mg of enoxaparin sodium twice
daily should be considered standard for most trauma
patients, as 30 mg twice daily often results in inadequate
pharmacological prophylaxis [7].

According to the 2019 guidelines of the European
Society of Cardiology, developed in collaboration with
the European Respiratory Society for the diagnosis
and management of acute pulmonary embolism, if
anticoagulant therapy is initiated via the parenteral route,
low molecular weight heparins or fondaparinux are
recommended for most patients at intermediate risk of
pulmonary thromboembolism (evidence level I1A) [13].

Patients in groups 1, 2, and 3 received enoxaparin
sodium at a dose of 40 mg twice daily and fluid infusion at
a volume of 30 ml/kg of actual body weight (ABW) per day,
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PEeKOMeHOYETLCA 3aCTOCYBaTW HNU3LKOMOMEKYNAPHI rena-
pvHu abo cdoHaanapuHyke (piseHb gokasis 1A) [13].
MauienTn 1-i, 2-i Ta 3-i rpyn gocnigXeHHsa oTpumMyBa-
N eHoKcanapuHy Hatpito B 4o3i 40 Mr gBidi Ha o6y Ta
iHdpysito B 06¢csasi 30 mn/kr akTyanbHoi macu Tina (ABW)
Ha o0y + KoMneHcaLis NaTonoriYHMx BTpaT PiauvHM.
MauienTn 4-i Ta 5-i rpyn QocnimjKeHHs oTpuMyBanu
eHoKcarnapyvHy HaTpilo B pO3paxyHKy Ha CKOpUroBaHy
macy Tina Apivi Ha 8oby Ta iHdya3ito B 06ca3i 30 mn/Kr ak-
TyanbHoi Macu Tina (ABW) Ha o6y + komneHcauis narto-
NOriYHMX BTPaT PiANHW.
MauieHTn 6-i rpyny oTpumyBany eHokcanapuHy HaTpito
B PO3paxyHKy Ha CKopurosaHy Macy Tina Agivi Ha oby Ta
iHysito B 06casi 40 mn/kr ineansHoi macu Tina (IBW) Ha
[oby + KoMneHcaLis naTonoriyHMx BTpaT PignHu.
lneanbHy macy Tina (IBW, ideal body weight) pos-
paxoByBanu, OpPIEHTYHUMCb Ha pekomeHaalii €Bponen-
CbKOro TOBapuCTBa iHTEHCUBHOI Tepanii Ta bpuTaHcbkoro
TopakanbHoro Tosapuctaa [14].
IBW (kr) = 50 + 2,3*(3picT (cm) /2,54 — 60) ons vonosikis (1)
IBW (kr) =45,5 + 2,3*(3picT (c™m) /2,54 — 60) ons xiHOK (2)
CkopuroBaHy macy Tina (AjBW, adjusted body weight)
po3paxoByBanu 3a opmynoto:
AjBW (kr) = IBW (kr) + 0,3*(ABW — IBW) (kr) (3) [10].
Xapaktepuctukv neplumx 3-x rpyn nauieHTiB 3 noni-
TpaBMOLO NnogaHo B Tabnumui 1.

plus compensation for pathological fluid losses. Patients
in groups 4 and 5 received enoxaparin sodium calculated
based on adjusted body weight (AjBW) twice daily and
fluid infusion at a volume of 30 ml/kg of ABW per day, plus
compensation for pathological fluid losses. Patients in
group 6 received enoxaparin sodium calculated based on
AjBW twice daily and fluid infusion at a volume of
40 ml/kg of ideal body weight (IBW) per day, plus
compensation for pathological fluid losses.

The ideal body weight (IBW) was calculated based on
the recommendations of the European Society of Intensive
Care Medicine and the British Thoracic Society [14]:

IBW (kg) = 50 + 2.3 x (height (cm) / 2.54 — 60) for men
IBW (kg) =45.5 + 2.3 x (height (cm) / 2.54 — 60) for women

The adjusted body weight (AjBW) was calculated
using the formula:

ABW (kg) = IBW (kg) + 0.3 x (ABW — IBW) (kg) [10].

The characteristics of the first three groups of
polytrauma patients are presented in Table 1.

Tabnuusa 1. XapakTepucTuku nepLUoi, Apyroi Ta TpeTboi rpyn nauieHTis (M+SD)
Table 1. Characteristics of the first, second, and third patient groups (M+SD)

1-warpyna | 2-rarpyna | 3-tarpyna
fokasHmk Group 1 Group 2 Group3 | P(1-2) | P(1-3) | P(2-3)
Parameter _ _ _
n=41 n=54 n=21
IMT kr/m?
23,15+1,09 | 27,29+1,28 | 32,13+1,54 | <0,001 | <0,001 | <0,001
BMI, kg/m?
H 2
fnowa nos. Tina, m 1,810,111 | 1,99:0,14 | 2,12¢0,14 | <0,001 | <0,001 | <0,001
Body surface area, m?
Hon /xix 26/15 45/9 15/6 >0,05 | >005 | >0,05
Male / Female
Bik, pokv 33,12+11,99 | 35,83+13,89 | 34,62¢12,89 | >0,05 | >0,05 | >0,05
Age, years
AIS, Ganm points 3,12+0,33 | 3,13+0,34 | 3,10:0,44 | >0,05 > 0,05 > 0,05
ISS, 6anu points 25,6146,51 | 23,41+4,74 | 23,52+275 | >0,05 > 0,05 > 0,05
Hb, r/n npu Hanxomkerki 123,4+19.4 | 129,2419,7 | 127,1¢188 | >005 | >005 | >0,05
Hb, g/L at admission
Hb, rin nicnsa 1 ron. pecycy. 97,6¢11,2 | 100,6+14,3 | 102,8¢12,3 | >005 | >005 | >0,05
Hb, g/L after 1 h resuscitation
Cucton. AT, mm Hg / Systolic BP, mm Hg 109,9+16,2 | 109,3+12,6 | 109,8+11,1 > 0,05 > 0,05 > 0,05
Cepeny. AT, Mu Hg 83,2+10,7 | 82,6484 | 836:79 | >005 | >005 | >005
Mean BP, mm Hg
LLok. inoekc Anbrosepa / Alghower shock index 0,91+0,25 0,91+0,17 0,89+0,16 > 0,05 > 0,05 > 0,05
Mogaundik. Wok. IHaekc
Modified shock index 1,20£0,31 | 1,20£0,22 | 1,17+0,21 > 0,05 > 0,05 > 0,05

XapakTtepuctuku 4-i, 5-i Ta 6-i rpyn naujieHTiB 3 noni-
TpaBMOO NpeacTaBneHo B Tabnumui 2.

[ns Toro, wob pe3ynbsraTv JocnigKeHHs 6ynu gocTo-
BipHi, Y NauieHTiB He JonycKann 3MeHLIEeHHS KOHLeHTpa-
uii remorno6iHy B KpoBi MeHwe 70 r/n, HasBHOCTI Aedi-
unty BydepHnx OCHOB, 3HauHiwe, Hix 6,0 Mmmonb/n Ta
BMIiCTY B nna3mi KpoBi ibpuHoreHy meHwe 2 r/n. B go-
CnigXeHHi He Byno nauieHTiB, B SIKUX PiBEHb CUCTOMIYHO-
ro aptepiansHoro Tucky (AT) 6yB mMeHwum 3a 70 mm Hg.

The characteristics of the 4th, 5th, and 6th groups of
polytrauma patients are presented in Table 2.

To ensure the reliability of the study results, patients
with hemoglobin concentrations below 70 g/L, buffer
base deficits greater than 6.0 mmol/L, or plasma
fibrinogen levels below 2 g/L were excluded. There were
no patients with systolic arterial blood pressure (BP)
below 70 mm Hg in the study. All patients had a trauma
severity score (ISS, Injury Severity Score) of 17 points
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Bci nauieHT Manu ouiHKy TSXKKOCTI TpaBMM 3a LLKAnNow
ISS (Injury Severity Score) 17 6anis i 6inbLue, a 3a cko-
podeHol LWKkanow TpaBmatuamy (AlS) = 3 6anis [15].
MokasHWKu Koarynorpamu BU3Ha4anM nNpv HagXomKeHHI
XBOPMX A0 onepauinHoi, Yyepes 24 roguHu nicns onepadii,
Ha 3-Tto, 5-Ty, 7-my Ta 10-Ty goby nicns Hei.

or higher, and an abbreviated injury scale (AlS) score
= 3 points [15].

Coagulogram parameters were measured on
admission to the operating room, 24 hours after surgery,
and on the 3rd, 5th, 7th, and 10th days post-operation.

Tabnuus 2. XapakTepucTUkn YeTBepPTOi, M'ATOI Ta WocToi rpyn nauieHTis (M+SD)

Table 2. Characteristics of the fourth, fifth, and sixth patient groups (M+SD)

MoKasHuK 4-tarpyna | 5-tarpyna | 6-Tarpyna
Group 4 Group 5 Group6 | P(4-5) | P(4-6) | P(5-6)
Parameter _ _ _
n=34 n=36 n=15
IMT kr/m? / BMI, kg/m? 23,14+1,10 | 26,49+1,18 | 32,18+1,53 | <0,001 | <0,001 | <0,001
1 2
fnowa nos. Tina, m 1,85£0,10 | 1,96+0,10 | 2,05:0,12 | <0,001 | <0,001 | <0,001
Body surface area, m?
Hon /xdn 29/5 32/4 10/5 >005 | >005 | >0,05
Male /Female
Bik, pokv / Age, years 37,97+14,92 | 38,69+12,90 | 42,53+8,92 | >0,05 | >005 | >0,05
AIS, 6anu points 3,15+0,36 | 3,11#0,32 | 3,20¢041 | >005 | >005 | >0,05
ISS, 6anu points 27,85+8,10 | 27,58+8,44 | 27,07+9,59 | >0,05 | >005 | >0,05
HD, r/n npu HapXOMKEHHI 128,8487 | 127,8480 | 1301476 | >005 | >005 | >0,05
Hb, g/L at admission
Hb, r/n nicns 1 roa. pecycu. 994491 | 10054103 | 985+98 | >005 | >005 | >0,05
Hb, g/L after 1 h resuscitation
Cucton. AT, mm Hg / Systolic BP, mm Hg 106,9+15,6 | 106,1+16,7 | 108,0+18.1 | >0,05 | >0,05 | >0,05
Cepenw. AT, mm Hg 8144109 | 79,9117 | 811#125 | >005 | >005 | >0,05
Mean BP, mm Hg
LLok. inaekc Anbrosepa / Alghower shock index 0,99+0,26 0,99+0,27 0,98+0,30 > 0,05 > 0,05 > 0,05
Mogudik. wok. IHaekc
Moo Shosk o 1,20¢0,32 | 1,31:0,33 | 1,29¢0,38 | >005 | >005 | >0,05

Pesynsrat gocnimkeHHs 06pobneHo 3a [0MoMOro Bu-
3HaHUX METOAIB Cy4acHOI MateMaTUYHOI CTaTUCTUKW Ta Npea-
cTaeneHo y Bumsai M £ SD (3Ha4eHHst cepeHbOi CTaTUCTUy-
HOI BENUYMHM + CTaHOApTHE BiOXwneHHs). [ns Brv3Ha4YeHHs
[OCTOBIPHOCTI BiAMIHHOCTI pesyrsraTiB nepesipsanu BUbIpku
Ha HopManbHICTb posnoginy. MNpy HopmansHoMy po3noini
BMKOPWCTOBYBanM AUCMEPCinHUA aHania 3 napameTpuyHUM
KpUTEPIEM MHOXVHHWX MopiBHsHL LLledbdpe. Mpu BigcyTHOCTI
HOpMasibHOCTI PO3Moziny BUKOPUCTOBYBamn HenapameTpuydHi
KpuTepii MHOXMHHMX NopiBHsHBb [aHHa Ta Kpyckana-Yonnica.

Mporpamy pocnigxeHb Gyno po3rnsiHyTO W 3aTBep-
oxeHo Kowmicieto 3 eTukn Ta 6ioeTukm XapkiBCbKOro Ha-
uioHanbHoro yHiBepcutety imeHi B.H. KapasiHa MiHic-
TepcTBa OXOpPOHW 340poB’a YkpaiHu ([Mpotokon Ne 2,
Big 03.10.2021 p.). JOKyMeHT NiAroTOBMNEHO Ha 3acajax
lenbciHcbKOI geknapauii BececBiTHLOI MeguyHoi acouia-
uii (1964 p., i3 nonpaskamu 2013 p.) Ta «MixHapogHmx
€TUYHMX HacTaHOB Anst 6iomeanyHUX AOCnimKeHb 3 yvac-
Tio ntoamHuy (CIOMS, 2016) i npmBeaeHo y BignoBiaHICTb
00: «KoHBeHLUiT Npo 3axucT npas Ta FgHOCTI NIOOAUHK
oo 3acTtocyBaHHs Gionorii Ta meamuunHmy (KoHBeHuis
Or’eno, 1997); HactaHoeu ICH-GCP E6(R2) «HanexHa
KniHiYHa npaktuka»; Permamenty (€C) 2016/679 €Bpo-
nencekoro MapnamveHty Ta Pagn (GDPR) wopo 3axucty
nepcoHanbHux AaHux; 3akoHy YkpaiHm  «OcHo-
B/M 3aKOHOOABCTBA YKpaiHWM MpPO OXOPOHY 340pOB’s»
Ne 2801-XII Big 19.11.1992 p.; 3akoHy YkpaiHu «[1po 3a-
XUCT nepcoHanbHux gaHnx» Ne 2297-VI sig 01.06.2010 p.;
Hakasy MiHicTepcTBa OXOpOHM 3A40pOB’A  YKpaiHu
Ne 690 Big 23.09.2009 p. «[po 3atBepaxeHHs MNopagky
NPoBeAEHHST KMiHIYHMX BUNPOOYyBaHb NiKapCbKMX 3aco-
6iB Ta ekcnepTMan mMatepianis KniHiYHUX BUNpobyBaHbY;

The study results were processed using recognized
methods of modern mathematical statistics and are
presented as M+SD (mean value + standard deviation).
To determine the significance of differences, samples
were tested for normality of distribution. For normally
distributed data, analysis of variance (ANOVA) with
Sheffe’s parametric multiple comparison test was
used. For non-normal distributions, nonparametric
multiple comparison tests of Dunn and Kruskal-Wallis
were applied.

The research protocol was reviewed and approved
by the Ethics and Bioethics Committee of V.N. Karazin
Kharkiv National University of the Ministry of Education
and Science of Ukraine (Protocol No. 2, 03.10.2021). The
document was prepared based on the principles of the
World Medical Association’s «Declaration of Helsinki»
(1964, amended 2013) and the «International Ethical
Guidelines for Biomedical Research Involving Human
Subjects» (CIOMS, 2016), and aligned with the following:
the «Convention for the Protection of Human Rights and
Dignity of the Human Being with regard to the Application
of Biology and Medicine» (Oviedo Convention, 1997);
ICH-GCP E6(R2) «Good Clinical Practice» guidelines;
Regulation (EU) 2016/679 of the European Parliament
and Council (GDPR) on data protection; Ukrainian
Law «Fundamentals of Ukrainian Legislation on Health
Care» No. 2801-XIl dated 19.11.1992; Ukrainian Law
«On Personal Data Protection» No. 2297-VI| dated
01.06.2010; Order of the Ministry of Health of Ukraine
No. 690 dated 23.09.2009 «On Approval of the Procedure
for Conducting Clinical Trials of Medicinal Products
and Expertise of Clinical Trial Materials»; Order of the

OpuriHanbHi gocnigpKeHHs

239

Original research



BicHuKk XapkiBCbKOro HaLjioHanbLHOro yHiBepcuteTy imeHi B.H. KapasiHa.

Cepia Megnumna. 2025. T. 33 Ne 2(53). C. 235-245
The Journal of V.N. Karazin Kharkiv National University.
Series Medicine. 2025;33(2(53)):235-245

ISSN 2313-2396 (Online)
ISSN 2313-6693 (Print)

Hakasy MiHicTepcTBa OXOpOHW 3[40pPOB’A  YKpaiHu
Ne 199 Big 22.09.2005 p. «[Npo 3atBepaxeHHsa [Mpasun
HanexHol KNiHIYHOT NPaKTUKNY.

YCi y4acHVKM Haganun nucbMoBY iHOPMOBaHY 3rogy
Ha y4acTb y JOCNiOKEeHHi Ta 06POOKY iXHiX MepCOoHanbHNX
OaHunX; NiKyBaHHA 1 06CTEXEHHS NPOBOAUNMCH BifMnoBigHO
00 3a3HavYeHVX HOPMaTUBHUX OOKYMEHTIB Ta MpUHLMNIB
[06poBiNbHOCTI, KOHMIAEHUINHOCTI 1 6e3nekn naLieHTIB.

PE3YABTATU TA iX OBrOBOPEHHS

Cepeq nauieHTiB, XTO OTPUMYBaB €HOKcanapuHy Ha-
Tpito y Ao3i 40 mr ABidi Ha 406y Ha P OHI 3BUYANHOTO PO3-
paxyHky obcsry iHdysiriHoi Tepanii (nauieHtn 1-i. 2-i Ta
3-1 rpynu) BU3HAYEHO, LLO MNOKa3HWKK Koarynorpamm (npo-
TpombGiHoBMI Yac (MMY) i akTMBOBaHMI YacTKOBUIA TPOM-
6onnactnHoBun Yac (AYTY)) npoTarom JOCHigXeHHs He
OOCTOBIPHO He PO3PI3HANUCHA Yy XBOPUX 3 HOPMarnbHUM
IMT Ta xBOpMX 3 HAAMMULLKOBOK Macoto Tina. PesynsraTtu
HaBegeHo B Tabnuui 3.

Ministry of Health of Ukraine No. 199 dated 22.09.2005
«On Approval of Good Clinical Practice Rules».

All participants provided written informed consent
to participate in the study and for processing of their
personal data. Treatment and examinations were
conducted in accordance with the above regulatory
documents and principles of voluntariness, confidentiality,
and patient safety.

RESULTS END DISCUSSION

Among the patients who received enoxaparin sodium
at a dose of 40 mg twice daily alongside the conventional
calculation of infusion therapy volume (patients in groups
1, 2, and 3), it was determined that coagulation parameters
(prothrombin time (PT) and activated partial thromboplastin
time (aPTT)) did not differ significantly during the study
between patients with normal BMI and those with
overweight. The results are presented in Table 3.

Tabnuusa 3. 3MiHN NoKa3HWKIB koarynorpamu (B cekyHaax)
y 1-3-i rpyn naujieHTiB 3 nonitTpaBmoto B Npoueci nikyBaHHsi Ta o6cTexxeHHs (M+SD)
Table 3. Changes in coagulation parameters (in seconds)
in patient groups 1-3 with polytrauma during treatment and examination (M+SD)

Yac Bn3HadyeHHsa npoTtpomb. vyac, ¢ 1-wa rpyna 2ra rpyna 3™ rpyna
. POTPOMD. Hac, Group 1 Group 2 Group3 | P(1-2) | P(1-3) | P(2-3)
Time of measurement / Prothrombin time, s _ _ _
n=41 n=54 n=21
Mlpu HAAXOMKEHHI A0 onepaviiHoi 13,07+1,32 | 12,82+1,11 | 13,03+0,72 | >0,05 | >005 | >0,05
Upon admission to OR
Yepes 24 rog. / After 24 hours 14,60+£1,16 | 14,38+1,01 | 14,70+0,91 > 0,05 > 0,05 > 0,05
3'g'a§l°363 13,85£0,81 | 13,60£1,00 | 14,63£0,73 | >0,05 | <0,001 | <0,001
5'TDaa§°56a 14,17+0,70 | 14,01+0,68 | 16,80¢1,02 | >0,05 | <0,001 | <0,001
7"‘61 5‘;63 14,49+0,65 | 14,26+0,52 | 18,13:0,87 | >0,05 | <0,001 | <0,001
105;""}/;:%63 14,18+0,69 | 14,06+0,57 | 17,49+0,90 | >0,05 | <0,001 | <0,001
AYTY, c; npyn HagxomKeHHI JO onepauinHol
APTT. & Upon admission o OR 30,68+3,98 | 30,46+2,79 | 29,76+¢2,00 | >005 | >005 | >0,05
Yepes 24 rop. / After Day 24 40,61+4,32 | 39,06+3,58 | 40,95+2,77 | >0,05 | >005 | >0,05
S'TD"ac%ﬁa 39,27+5,02 | 38,39+4,61 | 40,57+427 | >005 | >005 | >0,05
5'?35“?"" 37,22+4,61 | 37,26+3,66 | 40,00£3,61 | >005 | <005 | <0,05
7"\633 5‘;63 36,22+3,55 | 36,56+3,43 | 40,14+4,13 | >0,05 | <005 | <005
1052;;%63 32,5142,43 | 32,89+2,38 | 35.86:243 | >005 | <005 | <005

[MauieHTn 3 OKUPIHHAM  1-f0  CTyneHa npoTArom
3-10 gobu nicnga TpaBMu mManu nokasuHuk MY, wo gocro-
BipHO nepeBsuLlyBaB cepegHin MY y xBopux 1-i Ta 2-i
rpyn gocnimkeHHsa. A4TY y xBopux 3-i rpynv AocToBip-
Ho nepesuwyBaB AYTY nauieHTiB 3 HopmanbHUM IMT Ta
XBOPUX 3 HAA MLLIKOBOK Macoto Tina npotsrom 5-10 gi6
pocnigpkeHHsa. 30inbleHHa nokasHukis MY ta AYTY He
MOXHa HasuMBaTU KPUTUYHUM. ApKe nule B OeKiNbKox
BMMNagKax BOHW MNEPEBULLNIN BEPXHIO MEXY HOPMM Binb-
we, Hix B 1,5 pasy.

[Mpu NopiBHSIHHI NOKa3HMKIB Koarynorpamu cepeg na-
LiEHTIB, XTO OTPMMYBaB eHOKCcanapuHy HaTpito B 4031 ABii

Patients with grade 1 obesity had prothrombin time
(PT) values from days 3to 10 after trauma that were
significantly higher than the average PT in patients from
groups 1 and 2. The activated partial thromboplastin time
(aPTT) in patients of group 3 was significantly higher than
that of patients with normal BMI and those who were
overweight during days 5-10 of the study. The increase
in PT and aPTT values cannot be considered critical, as
only in afew cases did they exceed the upper limit of
normal by more than 1.5 times.

When comparing coagulation parameters among
patients who received enoxaparin sodium twice daily
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Ha [o6y B po3paxyHKy Ha ckopuroBaHy macy Tina (AjBW)
Ha OoHi 3BUYaHOrO po3paxyHKy obcsry iHgys3iHoi Te-
panii (nauieHTn 4-i Ta 5-i rpynu) Ta TMX, KOMy iHdy3iHa
Tepanis NpoBoAunachk i3 po3paxyHky 40 mn/kr ineanbHoi
macw Tina (IBW) (6-ta rpyna) 4oCTOBipHUX po3bixHOCTEN
He Oyno 3HangeHo NPOTAroM BCbOrO Yacy AOCHIAXKEHHS.
He BUSIBNEHO KPUTUYHOIO 3pOCTaHHS abo CKOPOYEHHS
TpueanocTi MY Ta AYTY. JaHi HaBeaeHo B Tabnuui 4.

dosed according to adjusted body weight (AjBW)
alongside conventional calculation of infusion volume
(patients of groups 4 and 5) and those who received
infusion therapy calculated at 40 mi/kg of ideal body
weight (IBW) (group 6), no significant differences were
found throughout the study period. No critical increase or
decrease in PT and aPTT duration was observed. The
data are presented in Table 4.

Ta6nuus 4. 3MiHM NoKa3HUKIB koaryrorpamu (B cekyHaax)
y 4—6-i rpyn naujieHTiB 3 NoniTpaBmoto B NpoLeci fikyBaHHsi Ta obcTexeHHs (M+SD)
Table 4. Changes in coagulation parameters (in seconds)
in patient groups 4—6 with polytrauma during treatment and examination (M+SD)

Yac BuaHaueHHs / Mpotpom6. yac, ¢ STEINANE || STEIMENE || B [T
. POTPOMO. Hac, Group 4 Group 5 Group6 | P(4-5) | P(4-6) | P(5-6)
Time of measurement / Prothrombin time, s _ _ _
n=34 n=36 n=15
Mlpy HAAXOMKEHHI A0 onepaviiHoi 13,88+1,81 | 13,32+1,65 | 13,33¢1,95 | >0,05 | >0,05 | >0,05
Upon admission to OR

Hepes 24 roa, 14,74£1,99 | 14,31£1,98 | 14,21¥232 | >005 | >005 | >0,05

After 24 hours
3'B"a§%68 13,77+1,06 | 13,53+1,52 | 13,29¢1,75 | >0,05 | >0,05 | >0,05
5‘5230563 13,50+1,10 | 13,43+1,31 | 13,21+1,51 | >0,05 >0,05 > 0,05
7"‘&2 5‘;63 13,42£0,94 | 13,38+1,09 | 13,19+1,22 | >0,05 | >0,05 | >0,05
105:/‘2%63 13,4040,66 | 13,34+0,91 | 13,19+1,08 | >005 | >005 | >0,05
AHTH, ¢, npu HanXomkekHi A0 OnepauiHo 33,03+5,31 | 32,89+4,92 | 32,47¢563 | >005 | >005 | >0,05

APTT, s/Time of measurement
Hepes 24 rop, 30,0746,66 | 41,2246,10 | 41,13t6.82 | >005 | >005 | >005
Upon admission to OR
3-;3%@ 40,0316,21 | 39,39+5,49 | 39,40+6,25 | >0,05 | >005 | >0,05
5'3‘35‘%6"" 38,18+4,27 | 38,25+4,61 | 3820533 | >005 | >005 | >0,05
7"‘62 5‘;63 36,65+3,49 | 36,64+3,94 | 36,47+447 | >005 | >005 | >005
10[');ayﬂ%6a 32,0443 52 | 32,86+4,05 | 33,33+4,67 | >005 | >005 | >0,05
OBrOBOPEHHA DISCUSSION

Y Hawomy pocnifKeHHi nokasaHo, Lo ikcoBaHUN
pexum iHdysii 30 mn/kr ABW y noegHaHHi 3 «yHiBep-
canbHOK» 0030 eHokcanapuHy HaTpito 40 Mr x 2 B ocib
i3 MoMiTpaBMOK W OXWPIHHAM | CTyneHs npu3BoanTb OO0
NMOMIpPHOro, ane CTaTUCTUYHO 3HaYYLLIOro NoAoBXeHHs MY
Ta AYTY ynpopoex 3-10 ai6 nicna Tpasmu (tabn. 3). MNe-
pexig Ha AjBW aons Bu3HayeHHs 4031 HU3bKOMOMEeKynsap-
Hux renapuHis (HMI) Ta iHdysito 40 mn/kr IBW ycyHyB
BiOXWMNEHHS KoarynsauinHmx napamMetpis (tabn. 4). Takun
pesynbTaT y3roaXKyeTbCsa 3 Cy4aCHMMU YSABIIEHHAMMU MPO
[OBa KITHOYOBIi MEXaHi3MW: reMOAMIIOLIAHOI Koarynonarii
Ta HedoCTaTHbOI MPOTUTPOMOBOTUYHOI Aii CTaHAapTHOI
no3v HMI y nauieHTiB 3 BUCOKMM iHOEKCOM Macw Tina.

HagnuwkoBa KkpuctanoigHa pecycuuTauis nigsu-
Lye pW3MK Koaryrnonartii BHacrnifok po3BefdeHHst dak-
TOPIiB 3ropTaHHsi, WO OCOGNMMBO MOMITHO B MALiEHTIB
3 OXKMPIHHAM, Y SKUX XUPOBUIN KOMMOHEHT MICTUTb Mano
nosakniTuHHOI Boan [16]. CucteMHun orngag Wo[o cen-
cucy niaTBepamB, WO obuncneHHs ob’emy iHQy3ii 3a
ABW y xBopux i3 IMT = 30 kr/m? acouitoeTbcsa SK i3

Our study demonstrated that a fixed infusion regimen
of 30 ml/kg actual body weight (ABW) combined with
a «universal» enoxaparin sodium dose of 40 mg twice
daily in patients with polytrauma and grade 1 obesity leads
to a moderate but statistically significant prolongation of
prothrombin time (PT) and activated partial thromboplastin
time (aPTT) during days 3-10 after trauma (Table 3).
Switching to adjusted body weight (AjBW) for determining
the dose of low-molecular-weight heparins (LMWH)
and an infusion volume of 40 ml/kg ideal body weight
(IBW) eliminated deviations in coagulation parameters
(Table 4). This result aligns with current understanding of
two key mechanisms: hemodilutional coagulopathy and
insufficient antithrombotic effect of the standard LMWH
dose in patients with high body mass index.

Excessive crystalloid resuscitation increases the risk
of coagulopathy due to dilution of clotting factors, which is
particularly pronounced in obese patients whose adipose
tissue contains little extracellular water [16]. A systematic
review on sepsis confirmed that infusion volume calculation
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rineprigpaTauieto, Tak i 3 nopyleHHsaM remoctasy [17].
3MeHLWweHHs po3paxyHkoBoi Ao3u o 40 mn/kr IBW y Ha-
Wi 6-1 rpyni, iIMOBIPHO, 3HU3UIIO CTYNiHb remoauntoLil Ta
HopmaniszyBano MY/A4TY.

MpakTnyni HactaHoBn VUMC (2024) pekoMeHOyTh
eckanauito eHokcanapuHy Hatpito 0o 40-80 Mr KOXHi
12 roanH npu maci > 90 kr a6o IMT > 30 kr/m? 3 060B’s13-
KOBUM KOHTpOreM MiKOBOro piBHA aHTU-Xa-aKTUBHOCTI
0,2—-0,4 MO/mn [18]. KniHiuHi cepii Ta peectpu (CLOTT-1)
nokasanwu, WO [03yBaHHSA 3arexHo Big Macu Tina [o
0,5 mr/kr gBivi Ha OOy OOCTOBIPHO 3MEHLUYE 4acToTy
TpomOB03y rmMmMbokmnx BeH 6e3 3pocTaHHs kposoTeu [19, 21].
Y Hawin poboTi BukopuctaHHa AjBW-opieHToBaHOiI cxe-
MK 3a6e3neunno Kpawmin «banaHc» Mk NpodinakTUkow
TPOMOO3y TMMBOKMX BEH M YHUKHEHHAM HaZMIpHOrO aH-
TUKoarynsuinHoro edekTy (BiACYTHICTb KPUTUHHNX KPOBO-
Tey Ta crabinbHi MY/AYTY).

€Bponencbki pekomeHpadii 2024 p. ona nauieHTiB i3
OXMPIHHAM MNiOKPECMIOTL Nepesary iHAMBIQYani3oBaHuX,
a He pikcoBaHmx o3 HMT, i3 moxnueoto notpeboto y Bu-
WmMx [os3ax Ta/abo aHTU-Xa-opieHTOBaHOMY TWUTPYBaHHI
[20]. CnoctepexHi gocnimkeHHs 2025 p. y BigaineHHsax
IHTEHCVBHOI Tepanii Nokasanu 3MEeHLLEHHS YacTOTW TPOM-
6oemboniyHnx ycknagHeHs 3 4% po 1,3% nicns nepexogy
Bif, dhikcoBaHOro pantenapvHy [0 aHTU-Xa-KepoBaHOro
eHokcanapuHy Hatpito [19], WO Y3rogXyeTbCs 3 HalUMm
BMCHOBKOM NPO AOLiNbHICTb iHAMBIAyansHoro nindopy 4o3u.

CTOCOBHO iHQpy3iHOI  Tepanii, HedaBHIN ornsg
J. Trauma Acute Care Surg (2025) pekomeHaye obme-
XXEHHS KPUCTanoifiB i paHHE 3aCTOCYBaHHSA KOMMOHEHTIB
KpOBI, MiAKpecrnionun, Wwo «oauH ob’eM Ons BCiX» He-
NPUMAHATHUI, a cTpaTerii MalTb BpaxoByBaTu BMICT BOAU
B pi3HMX TKkaHWHax [16]. Haw npotokon 40 mn/kr IBW wmi-
HiMi3y€e p13uK rinepBoneMii Ta NiATBEPOXKYE Te, O HaBITb
«igeanbHa maca Tina» moxe 6yt 6esnevHiwoto Big ABW
Y KOHTEKCTi koarynsauiHux Hacnigkis.

BUCHOBKHU

IMpw po3paxyHKy [03v EHOKCanapyHy HaTpiko 41151 XBOPUX
3 MONITPaBMOIO Ta CYNyTHIM OXMPIHHAM, AOLINTBHO NPOBOAM-
T MOTO PO3PaxyHOK BUXOAAYM 3i CKOPUIOBaHOI Macu Tina.

BukopuctanHsa IBW ansi nepBMHHOIO pospaxyHKy pi-
OunHn (40 mn/kr igeaneHOT Macy Tina 3 ypaxyBaHHSAM KOM-
neHcadii naTonoriyHnx BTpaT pianHn) 3anobirae guniowin-
Hiln Koarynonarii, He MOoTipLUYYN reMoanHaMIKYy.
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based on ABW in patients with BMI =2 30 kg/m?is associated
with both hyperhydration and hemostatic disturbances
[17]. The reduction of the calculated infusion volume to
40 ml/kg IBW in our 6th group likely decreased the degree
of hemodilution and normalized PT/aPTT values.

The practical guidelines from VUMC (2024)
recommend escalating enoxaparin sodium dosing to
40-80 mg every 12 hours for patients weighing > 90 kg or
with BMI > 30 kg/m?, with mandatory monitoring of peak
anti-Xa activity levels between 0.2—0.4 [U/ml [18]. Clinical
series and registries (CLOTT-1) have shown that weight-
based dosing up to 0.5 mg/kg twice daily significantly
reduces the incidence of deep vein thrombosis without
increasing bleeding risk [19, 21]. In our study, the use
of an AjBW-based dosing scheme provided a better
«balance» between DVT prophylaxis and avoidance of
excessive anticoagulant effect (no critical bleeding and
stable PT/aPTT).

The 2024 European guidelines for patients with
obesity emphasize the advantage of individualized rather
than fixed LMWH dosing, possibly requiring higher doses
and/or anti-Xa guided titration [20]. Observational studies
in intensive care units in 2025 reported a reduction in
thromboembolic complications from 4% to 1.3% after
switching from fixed-dose dalteparin to anti-Xa-guided
enoxaparin sodium [19], consistent with our conclusion
on the appropriateness of individualized dose adjustment.

Regarding infusion therapy, arecent review in
J. Trauma Acute Care Surg (2025) recommends
restricting crystalloids and early use of blood components,
emphasizing that a «one volume fits all» approach
is unacceptable, and strategies must consider water
content in different tissues [16]. Our protocol of 40 mi/kg
IBW minimizes the risk of hypervolemia and confirms that
even the «ideal body weight» may be safer than ABW in
the context of coagulation outcomes.

CONCLUSIONS

When calculating the enoxaparin sodium dose for
patients with polytrauma and concomitant obesity, it is
advisable to base the calculation on the adjusted body
weight. Using IBW for the initial calculation of fluid
volume (40 ml/kg ideal body weight + compensation for
pathological fluid losses) prevents dilutional coagulopathy
without worsening hemodynamics.
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NepcnekTuBM NOAAAbLLUNX AOCAIAXEHDb

HeobxigHi GaraToueHTpoBi paHAOMI30BaHi [OCHiAKEH-
Hs, Wo nopiBHooTb AjBW- Ta IBW-opieHTOBaHi cxemu
€HoKcanapyviHy HaTpitlo 3 aHTU-Xa-KepoBaHOK KOPEKLIE
i YITKUMU KNIHIYHUMW KIHLEBMMUW TodKkamu (Tpomb0o3 rmu-
OOKMX BEH, KpOBOTeYi, opraHHa AvcdyHKuUisa). Takox go-
LiNbHO OUIHUTX pofb AMHAMIYHOro reMocTasy 3a [omMo-
MOrot TpomboenacTtorpadii Anst paHHbOI igeHTudikauii
OUNIOLINHOIT Koarynonarii.

KOoHMAIKT iHTEepecis

ABTOpM pyKOMUCy CBIAOMO 3acBigvytoTb BiACYTHICTb dak-
TUYHOro abo NOTEHLINHOIO KOHMIKTY iHTEpPECIB LL0A0 pe-
3yneTartiB Liei poboTu 3 hapMaLeBTUHHUMM KOMMaHIAMMU,
BMPOOHUKamMn GioMeanyHMX NPUCTPOIB, IHLIMMU OpraHi-
3auisgMu, Yni NpoaykTwn, nocnyru, diHaHcoBa NiaTpUMKa
MOXyTb OyTV noB’si3aHi 3 NpegMeToM HajaHux matepia-
niB abo sk cnoHcopyBanu NPoBeAEHi AOCTIKEHHS.

IHdbopmalis npo cbiHaHCYBAHHSA

PoboTa € dhparmeHTOM HaykoBO-OOCHIAHOI poboTH, Lo
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ro HauioHanbHoro yHiBepcuteTy imeHi B.H. KapasiHa
MiHicTepcTBa oCBiTM i Haykn YkpaiHm «[iarHocTvka Ta
NpPorHo3yBaHHA nepebiry TpaBmMaTUyHOI XBOpobW Yy XBO-
puX 3 MOniTPaBMOlO», HOMEp [AepXaBHOI peecTpauil
0117U004824, TepmiH BnukoHaHHsa 2016—-2021 pp.
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Prospects for further research

Multicenter randomized controlled trials are needed to
compare AjBW- and IBW-guided enoxaparin-sodium
regimens with anti-Xa-guided adjustment and clear
clinical endpoints (deep vein thrombosis, bleeding, organ
dysfunction). It is also advisable to evaluate the role of
dynamic hemostasis using thromboelastography for early
identification of dilution coagulopathy.
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