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Mount Sinai Hospital

Thromboelastography-Guided Transfusion Algorithm Reduces
Transfusions in Complex Cardiac Surgery

Linda Shore-Lesserson, Mp*, Heather E. Manspeizer, MD+, Marietta DePerio, RN,
Sanjeev Francis, Bs*, Frances Vela-Cantos, RN*, and M. Arisan Ergin, MD, PhDt

Departments of *Anesthesiology and tCardiothoracic Surgery, Mount Sinai Medical Center, New York, New York

Microvascular Bleeding

|

e

Figure 1. Algorithm for transfusion require-
ments in the thromboelastography (TEG)
group. Once bleeding was diagnosed, patients

e T o - received blood transfusions based on the re-
Plateiet Count J , ‘Cﬁllie TEG , Fibrinagen j sults of the tests in the algorithm. Based on the
withiwithout heparinase | assumption that bleeding is often platelet-
I i T e ¢ =2 . | related and on the fact that the platelet count
TEG R>2X hTEGR ||Plaleiel Count<100K [ hTEG R>20mm || TEGLY30>75% ‘Fihrinogenﬂﬂﬂmga‘dl and TEG results retumn promptly, therapy was
|| AND MA<45mm | given in the numbered order of priority.
; e [ [ B . ] hTEG = heparinase-activated TEG, R = reac-
; e tion time, MA = maximum amplitude, FFP =
Piotamine | 2 | Platelets 3 FFP EACA 4 |Cryoprecipitate fresh-frozen plasma, LY30 = Fl,ysls o s
30 min, EACA = e-aminocaproic acid.
Figure 2. Algorithm for transfusion re- %icrovascular Bleedln
quirements in the control group. Once | g
bleeding was diagnosed, patients received : T =
bti‘zcd transfusions based on the results of | | ] E
the tests in the algorithm. Based on the | ] o
assumption that b]egeding is often platelet- ll ACT Platelet Count ‘ PT/aPTT __]| 1_ Fibﬂﬂﬁgﬁﬁ
related and on the fact that the platelet | | I F
count results return promptly, therapy — - :
was given i the numbered order of prior- | ACT>1 15XControl || Pltelet Count<100K || PT>1.5XControl | |Fibrinogen<100 mg/d
ity. ACT = activated clotting time, PT = : ] bl - , -
prothrombin time, aPTT = activated | | :T |
thromboplastin time, FFP = fresh-frozen : - S
plasma. : 1. | Protamine 2 | Platelets 3 FFP 4. |Cryoprecipitate
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Harefield Hospital

Reduced haemostatic factor transfusion using heparinase-modified
thrombelastography during cardiopulmonary bypass

D. Royston* and S. von Kier

Table 1 Decision tree for administration of haemostatic components based on the heparinase-modified Celite-activated
thrombelastogram (TEG) at time 2. The range of normal values in Celite-activated blood for r 1s 10—14 mm and the maximum
amplitude (MA) should be more than 56 mm. FFP=unit(s) of fresh frozen plasma. Lys3p = (MA—trace amplitude 30 min later) X
100

Peking University

Intra-operative TEG variable Implication Therapy

r> 14 mm< 21 mm Clotting factors mildly reduced 1 FFP

r> 21 mm< 28 mm Clotting factors moderately reduced 2 FFP
= r> 28 mm Clotting factors severely reduced 4 FFP
ﬁ MA <48 mm Moderate in platelet number/function 1 platelet pool
- MA <40 mm Severe decrease in platelet number/function 2 platelet pools
?) lys3p >7.5% Increased lysis (this was not observed) Aprotinin
=
=
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15min < R < 20min IR N AL FFP
R>20 min eIl N 6 4.4 FFP
35mm < MA <45 - .
mm+EPL<15+LY30<8 lii /M g 2HLA 1L/
MA <35mm+EPL<15%+LY30<8% JIIRANY T RPI NN AN 2\ 2 SERA I /N
20° <a< 45° +MAIEH 2T Yk H R KN 2L FFP
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TABLE 3. Details of transfusion algorithm

Coagulation issue

Laboratory abnormality and action

Use more protamine to neutralize excess heparin
Quantitative or gualitative PLT defect

Clotting factor deficiency

Mild fibrinogen deficiency

Marked fibrinogen deficiency or uremic PLT dysfunction

Primary fibrinolysis

Mild anfithrombin deficiency

Severe antithrombin deficiency

Anemia
Blesding not responding to treatment

If APTT = 45 and TT = 25 give protamine 50 ma/70 kg

If (50K < PLTs < 100K) — 2 single-denor apheresis units (PLTs T&0)

If (PLTs < 50K} — three single-donor apheresis units (PLTs T20)

ar

If (35 < MA < 45) and (EPL «< 15) and (LY30 < 8) — 2 single-donor apheresis
units (PLTs Te0)

If (MaA < 35} and (EPL < 15) and (LY30 < 8) — 3 single-donor apheresis units
(PLTs Ta0)

ar

If (130 PRU < VFN-P < 210 PRU) — 2 single-donor apheresis units (PLTs
T60)

If (WVFM-P < 130 PRU) — 3 single-donor apheresis units (PLTs T90)

ar

If (350 < VFN-A < 550) — 2 single-donor apheresis units (PLTs Te0)

If (VFM-A < 350) — 3 single-donor apheresis units (PLTs To0)™

If (10 < hTEG-R < 15) — 2 units of FFP (clotting factors T10%)

If (15 < hTEG-R < 20) — 4 units of FFP (clotting factors T20%)

If (20 < hTEG-R) — & units of FFP (clotting factors T30%)

If (20 < PT < 25) or (45 < APTT < 50) — 2 units of FFP

If (25 < PT ) or (50 < APTT) — 4 units of FFP

If (150 < fibrinogen < 200) or (20 < Alpha < 45 with normal MA) — 2 units of
FFP=

Fibrinogen < 150 or

Chronic renal failure and bleeding with normal coagulation results — 10 units
of cryoprecipitate

If (EPL = 15% or Ly30 = 8%) and (MA < 50 or Cl < 1.0) — tranexamic acid,
INJ, 1000 mgM10 mL over 10 min

ar

If (fibrincgen < 150) and (D-dimer > 10) — tranexamic acid, INJ,
1000 mg/10 mL

Antithrombin 35%-50% — 2 units of FFP before heparnn administration

Antithrombin < 35% — ATl concentrate

Dose (IU) = (desired level — baseline level) « weight (kg)1.4 before heparin
administration

Hb = 10 g/dL — give RBCs to keep Hb at least 10 g/dL

(EPL = 15% or Ly30 «< 8%) and {(MA < 70 or Cl < 3.0) consider rFV1la
(15 ng/kg)

Alpha = TEG alpha in degrees; APTT = activated partial thromboplastin time in seconds; ABU = aspirin reaction units; Cl = TEG coagulation
index; EPL = thromboelastography estimated percent lysis in percent; fibrinogen units in mg/dL; hTEG = thromboelastography with
heparinase; LY30= thromboelastography percent clot lysis at 30 minutes in percent; MA = thromboelastography maximum amplitude in mm;
PLT = PLTs in kicmm; PRU = P2Y12 reaction units; PT = prothrombin time in seconds; TEG-R = thromboelastography reaction time in min;
TT = thrombin time in seconds; YFMN-aspirin = VerifyMow-aspinn; VFN-P2Y12 = VerifyMow-P2Y12.
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