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During pregnancy, the procoagulant activity increases (manifested by elevation in factor
VII, factor VIII, factor X, and fibrinogen levels), while the anticoagulant activity decreases
(characterized by reduction in fibrinolysis and protein S activity), resulting in hypercoagu-
lation. Standard coagulation tests, such as prothrombin time or activated partial throm-
boplastin time, are still used despite the lack of evidence supporting its accuracy in eval-
uating the coagulation status of pregnant women. Thromboelastography and rotational
thromboelastometry, which are used to assess the function of platelets, soluble coagula-
tion factors, fibrinogen, and fibrinolysis, can replace standard coagulation tests. Platelet
count and function and the effect of anticoagulant treatment should be assessed to
determine the risk of hematoma associated with regional anesthesia. Moreover, anes-
thesiologists should monitor patients for postpartum hemorrhage (PPH), and attention
should be paid when performing rapid coagulation tests, transfusions, and prohemo-
static pharmacotherapy. Transfusion of a high ratio of plasma and platelets to red blood
cells (RBCs) showed high hemostasis success and low bleeding-related mortality rates in

Corresponding author patients with severe trauma. However, the effects of high ratios of plasma and platelets
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and the ratio of plasma to RBCs and platelets to RBCs in the treatment of massive PPH
were not established. Intravenous tranexamic acid should be administered immediately
after the onset of postpartum bleeding. Pre-emptive treatment with fibrinogen for PPH
is not effective in reducing bleeding. If fibrinogen levels of less than 2 g/L are identified,
2-4 g of fibrinogen or 5-10 ml/kg cryoprecipitate should be administered.

Keywords: Blood transfusion; Conduction anesthesia; Fibrinogen; Postpartum hemor-
rhage; Tranexamic acid.
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Thromboelastography (TEG)/rotational
thromboelastometry (ROTEM)

TEGY ROTEM:= A& Wl A& IS AHE o2 S0
EH B3-SI AARE HAIE 4 U131 ofz’t AARE g4
o, &3 SR, ARad, Aad Edl(fibrinolysis)2] 9
S EHIH13) ARado] 335 AF £8S ASok= A
2 AN AHFAYS 41& AR B/ SAlsiF
10l. TEGSF ROTEMZ A RAES AT} {4 23S
o aE SIS 4= 9, A= AHFA4 &
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ojiid]] A4 FEE ST 4 AUrH14l E3L, FIBTEM
22,500 ml ol €, AT 8, ST JL 7Rk
Sh= 5291 Wgo|tH15]. 13U, TEGSF ROTEMS
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B3JtH16). Hydroxyethyl starch (HES)= -3-31 ZofE do7]
133 HAR @S = 5= ATH171. AFEAN A}l A HES
9] AFE-2 TEGY] H¥ "S- AJ7Hclot reaction time)T 2% A
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tH18].
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Table 1. Recommendations related to Drug Use that Affect Coagulation
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738 QA= 4T 4 100 x 10°/L oA E e &
7FslA] ko, 75 x 10°/LANE 1 27t A4Sk i 3
71Q1 §19o] glom F9 npxo] FgsirH21,24]. AATS

Amo] 100 x 10°/L oJshd, a1 Zoff AARE AAlsfoF gtk
[21]. S ol HAZE B3olH, Eaugto] At £=E 7
Qtote] Eagt 4= 75 x 10°/Lelxi 29 uiHE AT 4= 3
tH25). S E4T A/ ARkEat 448 @4 A4a3

) . . ) ) Acceptable time after block
Acceptable time after drug for ~ Administration of drug while spinal
Drug ) ) performance or catheter removal
block performance or epidural catheter in place
for next drug dose

Heparins

UFH sc prophylaxis 4 h or normal aPTT Caution 1h

UFH iv treatment 4 h or normal aPTT Caution 4h

LMWH sc prophylaxis 12h Caution 4h

LMWH sc treatment 24 h Not recommended 4h
Antiplatelet drugs

NSAIDs No additional precautions No additional precautions No additional precautions

Aspirin No additional precautions No additional precautions No additional precautions

Clopidogrel 7 days Not recommended 6h

Prasugrel 7 days Not recommended 6h
Oral anticoagulants

Warfarin INR<1.4 Not recommended After catheter removal

Rivaroxaban prophylaxis 18 h Not recommended 6h

(CrCl > 30 ml/min)

Thrombolytic drugs

Alteplase, anistreplase, 10 days Not recommended 10 days

reteplase, and streptokinase

UFH: unfractionated heparin, sc: subcutaneous, aPTT: activated partial thromboplastin time, iv: intravenous, LMWH: low molecular weight heparin,
NSAIDs: non-steroidal anti-inflammatory drugs, INR: international normalized ratio, CrCl: creatinine clearance. Modified from the article of Harrop-

Griffiths et al. Anaesthesia 2013;68:966-72 [21].
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At oFE FY F A AR ] =i AR A eFE9] 4,
9 oH 82 =R AA F 333 o FUL Fls 2att 7
7} Ajztel thsiA] Table 101 =83tk
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FFAH(paravertebral block), 415 AFHEFAIH L7
ZpcHceliac plexus block], 3341744 A 5), A 8 F
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[popliteal sciatic block], THE] 417 Zpet 5), 9 A=A
8] Z}cHilio-inguinal block], &3M2-417 [llio-hypogastric
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block] §), 4 "9l =02 /do] EolErH1l. =4
U2 U3 FUH P, = AA A= HRH4o]
tH21l. 235 f5 79 viHE 8nd e Y £ 9euE,
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EEEY
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Table 2. Relative Risks associated with Neuraxial Blocks in Obstetric Patients with Coagulation Abnormalities

Risk factor Normal risk Increased risk High risk Very high risk
LMWH - prophylactic dose > 12h 6-12h <6h <6h
LMWH - therapeutic dose  >24 h 12-24 h 6-12h

UFH - infusion

UFH - prophylactic bolus
dose

NSAID + aspirin

Warfarin

General anesthesia

Preeclampsia

Idiopathic
thrombocytopenia
Intra-uterine fetal death

Cholestasis

Stopped > 4 h and APPT <
1.4
Lastgiven >4 h

Without LMWH

INR<1.4

Starved, not in labor,
antacids given

Platelets > 100 x 10°/L
within 6 h of block

Platelets > 75 x 10°/L
within 24 h of block

FBC and coagulation tests
normal

INR < 1.4 within 24 h

Lastgiven <4 h

With LMWH dose 12-24 h
INR 1.4-1.7

Platelets 75-100 x 10°/L
(stable) and normal
coagulation tests

Platelets 50-75 x 10°/L

No clinical problems but
no investigation results
available

No other clinical problems
but no investigation
results available

With LMWH dose < 12 h
INR 1.7-2.0
Full stomach or in labor

Platelets 75-100 x 10°/L
(decreasing) and normal
coagulation tests

Platelets 20-50 x 10°/L

APPT above normal range

INR>2.0

Platelets < 75 x 10%/L or
abnormal coagulation
tests with indices > 1.5
or HELLP syndrome

Platelets < 20 x 10°/L

With abruption or overt
sepsis

LMWH: low molecular weight heparin, UFH: unfractionated heparin, aPTT: activated partial thromboplastin time, INR: international normalized ratio.
Modified from the article of Harrop-Griffiths et al. Anaesthesia 2013;68:966-72 [21].
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