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Supplemental Methods

Results from studies considered for quantitative analysis were abstracted by two authors
(J.W.C. and J.D.D.). Review Manager (RevMan, Cochrane Collaboration, version 5.4.1) was
used for meta-analysis calculations. A random-effects methodology was used to assess mean
differences in TEG and TEG-PM values between study groups and to evaluate the prognostic
role of TEG and TEG-PM given inter-study heterogeneity. Mantel-Haenszel fixed-effects meta-
analysis was used to evaluate 28-day mortality in TBI patients managed with VHA-guided
resuscitation in two randomized control trials. Publication bias was assessed with funnel plot
analysis. For studies reporting median and interquartile range, mean difference was calculated
using the methodology endorsed by the Cochrane Collaboration (Wan X, Wang W, Liu J, et al.:
Estimating the sample mean and standard deviation from the sample size, median, range and/or
interquartile range. BMC Med. Res. Methodol. 2014; 14:135). Summary mean difference figures
were created with the forestplot package in R 4.0.3 (The R Foundation for Statistical Computing,
http://www.R-project.org). Quality of the evidence was assessed using the GRADE methodology
(GRADEpro GDT: GRADEpro Guideline Development Tool [Software]. McMaster University,

2020 [developed by Evidence Prime, Inc.]. Available from gradepro.org).



TBI Healthy Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
2.1.1 R (min)

Castellino 2014 57 15 o 73 1.8 10 24.5% -1.60 [-2.77, -0.43] L

Drawis 20132 5.8 1.4 500 7.3 1.2 10 21.8% -1.50[-2.39, -0.61] L
MNekludow 2007 63 1.9 20 77 2 10 18.2% -1.40 [-2.89, 0.09] L

Subtotal (95% CI) 140 30 74.5% -1.51 [-2.15, -0.87] [

Heterogeneity. Tau? = 0.00; Chi? = 0.04, df = 2 (P = 0.98); I* = 0%
Test for overall effect: 2 = 4.62 (P < 0.00001)

2.1.2 ACT (sec)

Subtotal (95% CI) 0 0 Not estimable
Heterogeneity, Mat applicable

Test for overall effect: Mot applicable

2.1.3 K (sec)
Drawis 20132 114 42.6 500 126 37.8 10 0.1% -12.00[-28.24, 14.24] B
Subtotal (95% CI) 50 10 0.1% -12.00 [-38.24, 14.24] el

Heterogeneity, Mat applicable
Test for overall effect: 2 = 0.90 (P = 0.27)

2.1.4 Alpha (deg)

Davis 2013 631 9.9 50 581 7.9 10 1.a% 4.00[-161, 2.61] "—
Mekludow 2007 62 11 20 59 7 10 1.4k 3.00[-3.49, 9.49] T
Subtotal (95% CI) 70 20 3.3% 3.57 [-0.67, 7.82] »

Heterogeneity. Tau? = 0.00; Chi* = 0.05, df = 1 (P = 0.82); I* = 0%
Test for averall effect: 2 = 1.65 (P = 0. 10)

2.1.5 MA (mm)

Castellino 2014 609 7.3 70 63 3.6 10 6. 7% -2.10 [-4.91, 0.71] -
Davis 2013 617 7.8 50 633 5.1 10 3.8% -160[-5.43, 2.23] T
Mekludow 2007 58 8 20 61 3 10 3.6% -3.00[-6.97, 0.57] =
Subtotal (95% CI) 140 30 14.1% -2.19 [-4.16, -0.22] 4

Heterogeneity. Tau? = 0.00; Chi* = 0.26, df = 2 (P = 0.88); I* = 0%
Test for averall effect: 2 = 2.18 (P = 0.03)

2.1.6 LY30 (% Lysis)

Mekludow 2007 3 3.2 20 1.7 3.4 10 8.1% 1.30[-1.23, 3.83] r
Subtotal (95% CI) 20 10 8.1% 1.30 [-1.23, 3.83] 4

Heterogeneity, Mot applicable
Test for averall effect: 2 = 1.01{P = 0.21)

Total (95% CI) 420 100 100.0% -1.22 [-2.00, -0.45] |

i T - Chi® = - - - : ; : |

!l—_ieterfogenenv.”Teflfu —20_293, gg . _1335,2 df = 9P = 0.26]; | 20% oo i 2o 100
est for overall effect: 2 = 3.08 (P = 0.002) Lower in TBI Higher in TBI

Test far subgroup differences: Chi® = 10.95, df = 4 (P = 0.03), I* = 63.5%

TBI Healthy Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
2.2.1 AA (% Inhib)
Bartels 2016 40,1 21.5 12 8.4 4.5 g8 G.6% 2L.70[12.70, 50.70]
Castelling 2014 37.2 363 FO 2.4 1.7 10 11.5% 34.80[26.23, 43.37] —
Dawis 2013 266 19.8 50 2.5 1.9 10 11.8% 24.10([18.48, 29.71] —
MNekludow 2007 786 6.1 20 274 38 10 12.0% 51.20[47.64, 54.76] -
Subtotal (95% CI) 152 38 44.9% 35.79 [19.52, 52.06] e

Heterogeneity: Tau® = 248.73; Chi® = 68,44, df = 3 (P < 0.00001); P = 96%
Test for awerall effect: Z = 4.21 (P < 0.0001)

2.2.2 ADP (% Inhib)

Bartels 2016 756 23 12 7.4 B3 & 10.5% 68.20([53.97, §2.43] —_—
Castelling 2014 701 422 70 239 193 10 10.3% 46.20([30.68 61.72] —_—
Davis 2013 752 456 50 143 38 10 10.8% 61.00[48.14, 72.86] —_—
Nekludoy 2007 55 47 20 362 23 10 12.1% 18.80[16.30, 21.30] -

Stettler 2017 563 404 80 5.1 4 89 11.4% 51.20[42.31, 60.09] ——
Subtotal (95% CI) 232 127 55.1% 48.68 [25.74, 71.62] —~l—

Heterogeneity: Tau® = £49.48; Chi? = 129.20, of = 4 (P < 0.00001); 12 = 97%
Test for overall effect: Z = 4.16 (P < 0.00011

Total (95% CI) 384 165 100.0% 42.67 [29.85, 55.49] -

Heterogeneity: Tau® = 353.38; Chi® = 291.51, df = 8 (P < 0.00001); 1* = 97%
Test for overall effect: £ = 6.52 (P < 0.00001)
Test for subgroup differences; Chi? = 0.81, df = 1 (P = 0.37), I* = 0%

| \
Z100 =50 50 100
Lower in Isolated TBI Higher in Isolated TBI

Supplemental Figure 1. TEG and TEG-PM values in TBI patients vs Healthy Controls



TBI Trauma Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
3.1.1 R (min)
de Qliveira Manoel 2015 8.2 145 137 7118 1e0 G.2% 1.20[-1.85, 4.25] T
Mekludoy 2007 53 14 20 5.8 12 10 1l.4% 0.50[-0.62, 1.62]
Valle 2014 7.1 232 =1 7.2 2.9 850 12.1% =0.10 [-0.94, 0.74]
Subtotal (95% CI) 225 250 29.7% 0.17 [-0.49, 0.82]
Heterogeneity. Tau® = 0.00; Chi? = 1.17, df = 2 (P = 0.56); 17 = 0%
Test for owverall effect: 2 = 0.50 (P = 0.62)
3.1.2 ACT (sec)
Samuels 2019 1232 176 45 1207 112 478 3 1% 2.60([-2.64, 7.84] T
Subtotal (95% CI) 45 479 3.1% 2.60 [-2.64, 7.84] »
Heterogeneity. Mot applicable
Test for awverall effect: 2 = 0.97 (P = 0.23)
3.1.3 K (sec)
de Qliveira Manoel 2015 194.4 192 137 1584 141 160 0.1% 36,00 [-2.87, 74.87] T
Valle 2014 108 318 353 126 448 B0 0.8k -18.00[-31.27, -4.73] —_—
Subtotal (95% CI) 240 0.7% 5.78 [-46.76, 58.32] e
Heterogeneity. Tau® = 1238.40; Chi® = 6.64, df = 1 (P = 0.010); 1* = 85%
Test for owverall effect: £ = 0.22 (P = 0.83)
3.1.4 Alpha (deg)
de Oliveira Manoel 2015 55 155 137 58 1632 160 5.1% -3.00 [-6.62, 0.62] -
Mekludoy 2007 G2 11 20 G2 3 10 2.4% 0.00[-6.09, 6.03] -
Samuels 2019 F0.3 123 45 717 58 479 5 1% -1.40[-5.04, 2.24] =1
Valle 2014 536 6.9 &8 58S 107 =1} G.7% 4.70 [1.84, 7.56] b
Subtotal (95% CI) 270 729 19.3% 0.19 [-3.78, 4.16] L 2
Heterogeneity, Tau? = 12.16; Chi® = 12,83, df = 3 (P = 0.005); P = 77%
Test for overall effect: 7 = 0.09 (P = 0.92)
3.1.5 MA (mm)
de Qliveira Manoel 2015 534 134  13¥ 551 141 180 & 1% -1.70[-4.83, 1.43] -1
Mekludoy 2007 58 g 20 58 4 10 4. 1% 0.00[-4.29, 4.23] T
Samuels 2019 572 12 45 62,1 7.3 479 4.8% -4.90 [-8.75, -1.05] =
Valle 2014 sla 66 &8 577 28] B0 B.4% 4.20[2.02, 6.38] -
Subtotal (95% CI) 270 729 23.3% -0.45 [-4.66, 3.77] L 3
Heterogeneity, Tau? = 15.51; Chi® = 20.23, df = 2 (P = 0.0001); I = 85%
Test for awverall effect: 2 = 0.21 (P = 0.84)
3.1.6 LY30 (% Lysis)
de Qliveira Manoel 2015 2.4 B4 137 2.4 1ol 1ed0 5.6% 0.00[-2.10, 2.10] 1
Mekludoy 2007 3 3.2 20 4 7.7 10 3.3% -1.00 [-5.97, 3.97] -
Samuels 2019 1.9 3 45 1.9 18 473 12.0% 0.00[-0.89, 0.83]
Subtotal (95% CI) 202 649 23.9% -0.03 [-0.84, 0.78]
Heterogeneity, Tau? = 0.00; Chi? = 0,15, df = 2 (P = 0.93); 7 = 0%
Test for awverall effect: 2 = 0.06 (P = 0.495)
Total (95% CI) 1217 3076 100.0% 0.19 [-0.86, 1.24]
Heterogeneity. Tau® = 2.21; Chi¥ = 47.26, df = 16 (P < 0.0001); I* = 66% I 1 } |
Test for owverall effect; £ = 0.35 (P = 0.73) -100 _Eo?.ver inTBI Higher in STE‘ 100
Test for subgroup differences: Chi® = 1.12, df = 5 (P = 0.95), 7 = 0%

TBI Trauma Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
3.2.1 AA (% Inhib)
Bartels 2016 40.1 315 12 213 29 12 165% 18.80[-4.99, 42.59] -
MNekludow 2007 786 6.1 20 509 49 10 22.8% 27.70[23.65, 21.75] -
Subtotal (95% CI) 32 23 393% 27.45[23.46, 31.44] [ ]
Heterogeneity: Tau® = 0.00; Chi? = 0.52, df = 1 (P = 0.473; I* = 0%
Test for overall effect: 2 = 12,45 (P < 0.00001)
3.2.2 ADP (% Inhib)
Bartels 2016 756 23 12 676 27 12 16.4% B8.00[-15.96, 21.96] B B
Mekludow 2007 55 4.7 20 B 4.3 1o 22.9% -3.00[-637, 0.37] -
Stettler 2017 519 383 B0 427 478 223 214% 9.20[-1.2% 1969 =
Subtotal (95% CI) 246 60.7% 2.60 [-7.21, 12.41] <
Heterogeneity: Tau? = 44.48; Chi? = 5.35, df = 2 (P = 0.07); I = 63%
Test for overall effect: 2 = 0.52 (P = 0.60)
Total (95% CI) 144 269 100.0% 12.01 [-6.03, 30.05] -'-
Heterogeneity: Tau? = 367.11; Chi® = 131.23, df = 4 (P < 0.00001); I* = 97% =—100 _5'0 SIO 100:
Test for overall effect: 2 = 120 (P = 0.19) Lower in TBI Higher in TBI

Test for subgroup differences: Chi2 = 21,15, df = 1 (P < 0.00001), 17 = 95.3%

Supplemental Figure 2. TEG and TEG-PM values in TBI patients vs Trauma Controls



Severe TBI Mild-Moderate TBI Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
4.1.1 R (min)
Castelling 2014 52 14 29 .2 1.8 41 29.4% =100 [-1.75%, -0.25] L
Davis 2013 e 16 28 3 14 22 16.9% -0.40[-1.39, 0.59]
Kay 20198 4.2 1.1 7B 4.5 18 41 45.6% 030 [-0.90, 0.20] | ]
Subtotal (95% CI) 135 104 91.8% =0.55 [-0.99, -0.10]
Heterogeneity, Tau? = 0.01; Chi> = 2.13, df = 2 (F = 0.34); I* = 6%
Test for owverall effect: 2 = 2.42 {P = 0.02)
4.1.3 K (sec)
Davis 2013 102 636 28 120 S56.4 22 0.0% -18.00[-51.22, 15.22] —_— T
Subtotal (95% CI) 28 22 0.0% -18.00[-51.32, 15.32] e
Heterogeneity. Mot applicable
Test for owverall effect: Z = 1,06 {P = 0.2%9)
4.1.4 Alpha (deg)
Davis 2013 622 95 28 63 9.9 22 0.6% 0.20[-5.13, 5.73] -
Kay 2019 To 4] T8 687 7.5 41 2.3% 1.320[-1.35, 3.95] r
Subtotal (95% CI) 106 63 2.9% 1.11 [-1.28, 3.49] 3
Heterogeneity: Tau? = 0.00; Chi? = 011, df = 1{P = 0.75); I* = 0%
Test for owverall effect: 2 = Q.91 (P = 0.36)
4.1.5 MA (mm)
Castellino 2014 608 B6 29 6l2 5.2 41 1.3% -0.40[-3.91, 3.11] T
Davis 2013 62.7 7.9 28 60l 7 22 1.0% 2.60[-1.54, 6.74] ™
kay 2019 646 7.2 7B 658 5.7 41 3.0% -l.20[-3.57, 1.17] 1
Subtotal (95% CI) 135 104 5.3% -0.18 [-2.20, 1.84]
Heterogeneity: Tau® = 0.62; Chi* = 2.45, df = 2 (P = 0.29); I* = 18%
Test for owverall effect: £ = 0.17 (P = 0.8&]
Total (95% CI) 404 293 100.0% -0.48 [-0.89, -0.08]
Heterogeneity: Tau? = 0.00; Chi = 7.57, df = 8P = 0.48); I* = 0% =—100 _5'0 SIO oo
Test for overall effect: 7 = 2.33 (PZ= 0.02) . Lower in Severe TBI Higher in Severe TBI
Test for subgroup differences: Chi® = 2 93, df = 2 (P = 0.40), I = 0%

Severe TBI Mild-Moderate TBI Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
4.2.1 AA (% Inhib)
Castellino 2014 255 48.5% 29 44.1 50.7 41  13.3% -18.60[-42.10, 4.90] —
Dawis 2013 38 51.3 28 17 53.7 22 10.3%  21.00 [-8.40, 50.40] —
Kay 2019 41.5 302 78 348 243 41 23.5% 6.70[-3.31, 16.71] T
Subtotal (95% CI) 35 104 47.1% 2.60 [-16.06, 21.26] i
Heterogeneity: Tau® = 165.09; Chi? =5 11, df = 2 (P = 0.08); I = 61%
Test for overall effect: 2 = 0.27 (P = 0.78)
4.2.2 ADP (% Inhib)
Castelling 2014 FB.T 417 29 569 33.9 41 16.8% 21.80 [2.41, 40.19] —_—
Dawis 2013 86.5 458 28 4%8 368 22 13.7% 36.70[13.86, 59.54] e
Kay 2012 651 38 78 45.4 24.6 41 22.3% 16.70 [5.23, 28.17] —a—
Subtotal (95% CI) 135 104 52.9% 21.62 [11.48, 31.77] -
Heterogeneity: Tau® = 13.76; Chi® = 2.36, df = 2 (P = 0.31); I’ = 15%
Test for owerall effect: 2 = 4.18 (P < 0.0001)
Total (95% CI) 270 208 100.0% 13.69 [1.88, 25.50] L

2 . 2 2 ! J Il

Heterogeneity: Tau® = 128.29; Chi® = 14.15, df = 5 (P = 0.01); I = 65% Moo i 55 o0

Test for owerall effect: 2 = 2.27 (P = 0.02)
Test for subgroup differences: Chi? = 3.08, df = 1 (P = 0.08), I = 67.6%

Lower in Severe TBI

Higher in Severe TBI

Supplemental Figure 3. TEG and TEG-PM values in Severe TBI vs Mild-Moderate TBI



Polytrauma + TBI Isolated TBI Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
5.1.1 R (min)
de Oliveira Manoel 2015 g2 145 137 5.6 2.5 45  18.9% 2.60 [0.07, 5.13] =
Subtotal (95% CI) 137 48 18.9% 2.60 [0.07, 5.13] 3
Heterogeneity: Mot applicable
Test for owverall effect: £ = 2.02 (P = 0.04)
5.1.2 ACT (sec)
Samuels 201% 1223 176 45 131 248 48 2.1% =770 [-17.57, 2.17] T
Subtotal (95% CI) 45 48 2.1% -7.70 [-17.57, 2.17] e
Heterogeneity. Mot applicable
Test for owerall effect: 7 = 1.53 (P = 0.13)
5.1L.3 K (sec)
de Oliveira Manoel 2015 194.4 192 137 232.2 3366 48 0.0% -37.80[-1328.20, 62.70] +
Subtotal (95% CI) 137 48  0.0% -37.80 [-138.30,62.70] e —
Heterogeneity. Mot applicable
Test for overall effect: £ = 0.74 (P = 0.4¢)
5.1.4 Alpha (deg)
de Oliveira Manoel 2015 55 155 137 57 lel 48 6.7% -2.00 [-7.24, 3.24] -1
Samuels 201% 7030 123 45 688 4.5 45 B.6% 1.50[-2.99 5.99] T
Subtotal (95% CI) 182 96 15.4% 0.02 [-3.39, 3.43] L ]
Heterogeneity, Tau? = Q.00; Chi® = 099, df = 1 (P = 0.22); P = 0%
Test for overall effect: 2 = .01 (P = 0,99
5.1.5 MA (mm)
de Oliweira Manoel 2015 534 124 137 556 135 48 B.8% -2.20[-6.63, 2.23] -
Samuels 2014 7.2 12 45 608 g 48 B.9% -3.60 [-8B.02, 0.82] ==
Subtotal (95% CI) 182 96 17.7% -2.90 [-6.03, 0.23] 4
Heterogeneity, Tau? = 0.00; Chi® = 0.19, df = 1 (P = 0.66); I* = 0%
Test for owerall effect: 2 = 1.82 (P = 0.07)
5.1.6 LY30 (% Lysis)
de Oliveira Manoel 2015 2.4 5.4 137 2.7 127 45 10.9% -0.30[-4.1¢, 3.56] T
Samuels 2019 1.9 3 45 15 18 48  35.0% 040 [-0.61, 1.41] I
Subtotal (95% CI) 182 96 45.9% 0.35 [-0.63, 1.34]
Heterogeneity: Tau® = 0.00; Chi® = 0,12, df = L (P = 0.73); 7 = 0%
Test for overall effect: £ = 0.71 (P = 0.48)
Total (95% CI) 865 432 100.0% -0.09 [-1.57, 1.39]
Heterogeneity, Tau? = 1.36; Chi® = 1161, df = 8{F = 0.17); 17 = 21% =—100 75'0 5:0
Test for owerall effe;t: Z=012 (Pq: 0.90] ; Lower in Poly+TBI Higher in Poly+TBI
Test for subgroup differences: Chi® = 1031, df = 5 (P = 007, I = 51.5%
Polytrauma + TBI Isolated TBI Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
5.2.1 AA (% Inhib)
Guilotte 2018 429 334 25 477 3732 128 482% -4.80[-159.40, 9.80]
Subtotal (95% CI) 25 128 48.2% -4.80 [-19.40, 9.80]
Heterogeneity, Mot applicakble
Test for overall effect; 2 = 0.64 (P = 0.52)
5.2.2 ADP (% Inhib)
Cuilotte 2018 65.7 291 25 506 308 128 S51l8% 15.10([2.51, 27.69) ——
Subtotal (95% CI) 25 128 51.8% 15.10 [2.51, 27.69] e
Heterogeneity: Mot applicable
Test for overall effect; 2 = 2.35 (P = 0.02)
Total (95% CI) 50 256 100.0% 5.51 [-13.98, 25.00]

; ki . 1 \ \
Heterogeneity. Tau® = 149.62; Chi = 4.09, df = 1 (P = 0.04); I = 76% Hoo 5 b =

Test for overall effect; 2 = 0.55 (P = 0.58)

- s 2 Lower in Poly+TBI Higher in Poly+TEI
Test for subgroup differences: Chi® = 4.09, df = 1 (F = 0.04), I = 75.6%

Supplemental Figure 4. TEG and TEG-PM values in Severe TBI vs Mild-Moderate TBI



Penetrating TEI Blunt TEI Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI Iv, Random, 95% CI
6.1.2 ACT (sec)
Folkerson 2018 1167 23 99 1153 17.2 248 122%  1.40[-0.79, 2.59] -
Martin 2018 121.4 359 49 121.9 23.1 485  2.7% 9.50[-0.76, 19.76] —
Subtotal (95% CI) 148 733 14.9%  3.84 [-3.44, 11.12] »
Heterngeneity: Tau? = 18.48; Chi* = 2.29, df = 1 (P = 0.13); I = 56%
Test for owerall effect: 2 = 102 (P = 0.20)
6.1.3 K (sec)
Folkerson 2018 100.2 45 499 g52.2 36 248 2.8% 1B.00[B.07, 27.93] —_—
Martin 2018 115.2 532.4 44 594 3272 485 1.3% 28.80[13.45, 44.11]
Subtotal (95% CI) 733 4.1% 21.76 [11.68, 31.85] -
Heterogeneity: Tau? = 14.96; Chi* = 1.34, df = 1 (P = 0.25); I = 26%
Test for overall effect: 2 = 4.23 (P < 0.0000)
6.1.4 Alpha (deg)
Folkerson 2018 TO3Z 7.5 49 FIT 5.2 248 123% -3.40([-5.01, -179] -
Martin 2018 7l 5.9 49 75 5.3 48 13.1% -4.00[-5.72, -2.28] -
Subtotal (95% CI) 148 733 264% -3.68 [-4.86, -2.51] L]
Heterogeneity: Tau? = 0.00; Chi? = 0.25, df = 1P = 0.621, ' = 0%
Test for overall effect: 2 = .14 (P < 0.00001)
6.1.5 MA (mm)
Folkerson 2018 607 7.5 99 &4 B 248 13.2% -3.30[-4.98, -1.64] -
Martin 2018 584 72 48 827 67 485  12.4% -4.30[-6.40, -2.20] -
Subtotal (95% CI) 148 733 25.6% -3.68[-4.98, -2.38] ]
Heterogeneity: Tau? = 0.00; Chi¥ = 0.54, df = 1 (P = 0.48) I* = 0%
Test for averall effect: 2 = 5.55 (P < 0.00001)
6.1.6 LY30 (% Lysis)
Folkersan 2018 13 23 44 1.3 18 248 148% 0.00[-0.51, 0.51]
Martin 2018 E 26 44 1.4 15 485 144% 1.60[0.86, 2.24] d
Subtotal (95% CI) 148 733 29.0% 0.78 [-0.79, 2.34]
Heterogeneity: Tau? = 1.18; Chi® = 12.24, df = 1 (P = 0.0005); I* = 92%
Test for overall effect: 2 = 0.97 (P = 0.323)
Total (95% CI) 740 3665 100.0% -0.40 [-2.25, 1.46] [
Heterageneity: Tau? = 6.06; Chi? = 117 .46, df = 9 (F < 0.00001); I* = 92% |

Test for averall effect: 2 = 0.42 (P = 0.67)

Test for subgroup differences: Chi* = 48.94, df = 4 (P < 0.00001), 7 = 91.8%

|
“100

D

Lower in Penetrating Higher in Penetrating

Supplemental Figure 5. TEG values in Penetrating TBI vs Blunt TBI
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Non-Survivors Survivors Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
8.1.1 R (min)
Fao 2017 457 1.1 11 4.25 121 158 32.6% 0.22 [-0.26, 1.00] o
Subtotal (95% CI) 11 158 326% 0.32 [-0.36, 1.00]
Heterogeneity. Mot applicable
Test for owerall effect: Z = 0.92 (P = 0.36)
8.1.2 K (seq)
Fao 2017 1082 204 11 g7 27 158 5.3% 22.20[9.43, 34.97] —
Subtotal (95% CI) 11 158  8.3%  22.20 [9.43, 34.97] -
Heterogeneity: Mot applicable
Test for owerall effect: Z = 3.41 (P = 0.0007)
8.1.3 Alpha (deg)
Fao 2017 654 467 11 70 501 158 286X -4.60([-7.47, -1.73] &+
Subtotal (95% CI) 11 158 28.6% -4.60 [-7.47, -1.73] $
Heterogeneity. Mot applicable
Test for owerall effect: Z = 3.14 (P = 0.002)
8.1.4 MA (mm)
Fao 2017 56,47 V.63 11 &7.8 5.95 158§ 23.8% -1.33 [-5.93, 3.27] -
Subtotal (95% CI) 11 158 23.8%  -1.33[-5.93,3.27] s
Heterogeneity: Mot applicable
Test for owerall effect: Z = 0.57 (P = 0.57)
8.1.5 LY30 (% Lysis)
Fao 2017 01 25 11 0.3 1.05 158 6.6% -0.52 [-15.20, 14.24] e —
Subtotal (95% CI) 11 158 6.6% -0.53 [-15.30, 14.24] g
Heterogeneity. Mot applicable
Test for owerall effect: Z = 0.07 (P = 0.94)
Total (95% CI) 55 790 100.0% 0.28 [-3.98, 4.54]

Heterngeneity, Tau? =

14.33; Chi = 22.60, df = 4 (P = 0.0002); =

S2%

,
T100

-50 50

100
Test for overall effect: 2 = 0.13 (F = 0.501 Lower in Non-5Survivors Higher in Non-Survivors
Test for subgroup differences: Chi2 = 22.60, df = 4 (P = 0.0002), I = 82.3%
Non-Survivors Survivors Mean Difference Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
8.2.1 AA (% Inhib)
Dawis 20132 472 48.8 1z 27.7 485 37 23.5% 19.50[-11.45, 50.45] —_—T
Subtotal (95% CI) 13 37 23.5% 19.50 [-11.45, 50.45] -*‘
Heterogeneity. Mot applicable
Test for overall effect; £ = L23 (P = 0.22)
8.2.2 ADP (% Inhib)
Dawis 2013 87.5 204 13 G55.7 406 37 765% 31.80[14.65, 48.95] ——
Subtotal (95% CI) 13 37 76.5% 31.80 [14.65, 48.95]
Heterogeneity. Mot applicable
Test for overall effect: Z = 3.63 (P = 0.0003)
Total (95% CI) 26 74 100.0% 28.91 [13.91, 43.91] -

i 2 _ . i? = = = P T ! ] } |
Heterogeneity, Tau® = 0.00; Chi 0.46, df = 1 (P = 0.50); | 0% oo i =5 100

Test for overall effect: £ = 2.78 (P = 0.0002)

Test far subgroup differences: Chi? = 046, df = 1 (P = 0.50), I? = 0%

Lower in Non-Survivors Higher in Non-Survivors

Supplemental Figure 6. TEG and TEG-PM values in TBI Non-Survivors vs Survivors



Progression No Progression

Mean Difference

Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
7.1.1 R (min)

Fao 2017 427 L0z 91 4.2%5 1.47 T3 25.6% 0.02 [-0.38, 0.42] L
Webkb 2021 525 349 64 426 127 77 18.3% 0.99[0.09, 1.89]

Subtotal (95% CI) 150 43.9% 0.42 [-0.52, 1.35]

Heterogeneity: Tau? = 0.34; Chi* = 3.72, df = 1 (P = 0.05); I* = 73%

Test for owerall effect: 2 = 0.88 (P = 0.28)

7.1.2 K (sec)

Rao 2017 8E.2 27 31 B2.8 204 73 0.8% 5.40 [-1.86, 12.66] e
Wellh 2021 1218 1404 64 7985 23.4 7T 0.0% 42.00 [7.21, 76.79]

Subtotal (95% CI) 150  0.8% 19.58 [-15.37, 54.53] e
Heterogeneity: Tau? = 50537 Chi* = 4.07, df = 1 (P = 0.04); I! = 75%

Test for owerall effect: £ = 1.10 (P = 0.27)

7.1.3 Alpha (deg)

Rao 2017 698 542 41 699 552 73 9.6% -0.10 [-1.79, 1.59] 1
ekl 2021 65 12 53 (23] 11 7T 2.4% -4.00 [-8.02, 0.02] -
Subtotal (95% CI) 155 150 12.0%  -1.60 [-5.33, 2.12] *
Heterogeneity: Tau? = 5.13; Chi? = 3.07, df = 1 (P = 0.08); I = 67%

Test for owerall effect: 7 = 085 (P = 0.40)

7.1.4 MA (mm)

Rao 2017 BFS B.25 91 68.2 4.9% 73 9.4% -0.70[-2.41, 1.01] -
Welklb 2021 5l 12 G4 63 12 7T 2.4% -2.00 [-5.98, 1.98] —
Subtotal (95% CI) 155 150 11.8% -0.90 [-2.48, 0.67] \
Heterogeneity: Tau® = 0,00 Chi? = 0.35, df = 1 (P = 0.56); I = 0%

Test for owerall effect: 2 = 1.12 (P = 0.28&)

7.1.5 LY30 (% Lysis)

Fao 2017 0.467  0.832 41 0.87 1.3¢ Fioo26.1%  -0.40[-0.7&, -0.05] L
Welklh 2021 35 9.8 64 1.7 3.2 7T 5.4% 1.80[-0.71, 4.21] -
Subtotal (95% CI) 155 150 31.5% 0.34 [-1.70, 2.37] 4
Heterogenaity: Tau? = 1.58 Chi? = 2.91, df = 1 (P = 0.09); I = 66%

Test for overall effect; £ = 0.32 (F = 0.75)

Total (95% CI) 775 750 100.0% 0.02 [-0.63, 0.66]

Heterogeneity, Tau? = 0.38; ChiZ = 23.71, of = 9 (F = 0.0053; I = 62% Moo s =5 o0

Test for owerall effect: 2 = 0.05 (P = 0.98)
Test for subgroup differences: Chid = 4.04, df = 4 (P = 0.40), 17 = 0.9%

Lower in Progression Higher in Progression

Supplemental Figure 7. TEG values in TBI patients with Progression vs No Progression
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Supplemental Figure 8. Publication bias assessment of manuscripts describing the outcomes of
traumatic brain injury patients managed under a viscoelastic hemostatic assay-guided
resuscitation protocol compared to conventional coagulation tests.



Supplemental Table 1: Search Strings
MEDLINE and PubMed Central search string
((head OR crani* OR cerebr* OR brain* OR forebrain* OR hemispher* OR intracran*) AND
(injur* OR trauma* OR damag* OR lesion* OR wound* OR destruction* OR oedema* OR
edema* OR contusion* OR fracture*) OR craniocerebral trauma [mh]) AND (thromboelasto* OR

teg OR thrombelasto* OR plateletmapping)

Embase search string

((head OR crani* OR cerebr* OR brain* OR forebrain* OR hemispher* OR intracran*) AND
(injur* OR trauma* OR damag* OR lesion* OR wound* OR destruction* OR oedema* OR
edema* OR contusion* OR fracture*) OR 'craniocerebral trauma’) AND (thromboelasto* OR teg

OR thrombelasto* OR plateletmapping) NOT 'medline’

CENTRAL search string

"brain" in Title Abstract Keyword AND "injur" in Title Abstract Keyword OR "trauma" in Title
Abstract Keyword AND "TEG" in Title Abstract Keyword OR "Thromboelastograph” in Title
Abstract Keyword - in Cochrane Reviews, Cochrane Protocols, Trials (Word variations have been

searched)



Supplemental Table 2. Inclusion and Exclusion Criteria for the Literature Search

Inclusion criteria Exclusion criteria

Studies of adult humans or human blood Pediatric studies, non-human studies, any
samples studies done in animals

Case series, clinical trials Reviews, meta-analyses, editorials, responses,

comments, congress abstracts
Reports data relevant to traumatic brain injury No relevant brain injury data

Utilization of standard TEG or TEG-PM (5000  No Viscoelastic testing reported
or 6s) in the context of traumatic brain injury Use of viscoelastic testing reported but not

assessment, or predicting or improving patient directly linked to assessment/treatment of

outcomes . o
traumatic brain injury

Standard TEG or TEG-PM (5000 or 6s) not

reported

The PubMed and EMBASE search results were filtered to exclude any manuscript published prior to 1999 (the year
the TEG 5000 analyzer was first introduced), manuscripts in non-human subjects, and any language other than
English. A second screen was carried out using the same inclusion and exclusion criteria to review the full text of all
non-excluded articles. In addition to the articles identified in the search, additional manuscripts were suggested by
the authors which had been published later than the search cut-off date, were not PubMed-indexed, or did not have
an abstract so they were missed by the initial search. These were added and screened as per the inclusion/exclusion
criteria. PRISMA guidelines for systematic reviews were followed in reporting the results. All manuscripts that met
the predefined inclusion/exclusion criteria were included for full text review. Article screening was performed by
two individuals independent from but financially supported by Haemonetics. Differences in screening selection were
adjudicated by a third individual. All authors were involved in the qualitative and quantitative evaluation of the
papers selected for inclusion. TEG, thromboelastography; TEG-PM, thromboelastography with platelet mapping



Supplemental Table 3. United States Food and Drug Administration TEG and TEG-PM
Indications for Use

TEG 5000

The TEG® 5000 Thromboelastograph® Hemostasis Analyzer System (Haemonetics Corporation,
Boston, MA) is a non-invasive diagnostic instrument designed to monitor and analyze the
hematological state of a blood sample in order to assist in the assessment of patient clinical hemostasis
conditions. The TEG Hemostasis System is indicated for use with adult patients where an evaluation of
their blood hemostatic properties is desired. Hemostasis evaluations are commonly used to assess
clinical conditions such as post-operative hemorrhage and/or thrombosis during and following
cardiovascular surgery, organ transplantation, trauma, and cardiology procedures.

TEG 6s

The indication for TEG 6s System (Haemonetics Corporation, Boston, MA) use is with adult patients
(18 years or older) where an evaluation of their blood hemostasis properties is desired. Hemostasis
evaluations with the TEG 6s Citrated: K, KH, RT, FF Assay Cartridge and the TEG PlateletMapping®
ADP & AA Cartridge are commonly used to assess clinical conditions in cardiovascular surgery and
cardiology procedures to assess hemorrhage or thrombosis conditions before, during and following the
procedure. Hemostasis evaluation with the TEG 6s Hemostasis System using the Citrated: K, RT, FF
Assay Cartridge is used to assess clinical conditions in a trauma setting to assess hemorrhage or
thrombosis conditions.

AA, arachidonic acid; ADP, adenosine diphosphate; FF, functional fibrinogen; RT, R-time; TEG,
thromboelastography; TEG-PM, thromboelastography with platelet mapping



Supplemental Table 4. Overview of Studies Included for Quantitative Analysis of TEG Profiles in

TBI Patients

Manuscript Type of patients Study type SIGN 50
Assessment*
Bartels 2016 (32) TBI vs non-TBI trauma Prospective observational study ++
(consecutively activated level 1
traumas) vs healthy controls; 12
TBI patients
Castellino 2014 Trauma patients with isolated Subset of patients from a +
(33)** TBI (Severe vs mild-to- prospective observational study
moderate) vs healthy controls;
70 TBI patients
Davis 2013 (36)** TBI patients not treated with Subset of patients from a +
anticoagulants or platelet prospective observational study
inhibitors; 50 TBI patients
de Oliveira Manoel Isolated severe TBI vs Post-hoc analysis of a large +
2014 (37) multisystem trauma with severe  prospective observational study
TBI vs non-TBI trauma; 48
isolated TBI patients, 137
multisystem trauma with TBI
Folkerson 2018 (38)  Blunt vs penetrating TBI; 347 Retrospective study +
TBI patients
Guillotte 2018 (39) TBI; 153 patients Prospective observational study +
Kay 2019 (26) Isolated blunt TBI; 119 patients  Retrospective study +
Martin 2018 (40) TBI; 534 patients Retrospective study +
Nekludov 2007 (41)  Severe isolated TBI vs general Prospective observational study +
trauma without TBI vs chronic
alcohol abuse vs healthy
controls; 20 TBI patients
Samuels 2019 (35) Isolated TBI vs multisystem Retrospective study +
trauma with TBI vs non-TBI
trauma ; 48 isolated TBI, 45
multisystem trauma with TBI
Stettler 2017 (42) Trauma activations; 80 TBI Retrospective study +
patients
Valle 2014 (34) Polytrauma patients with TBI vs  Prospective observational study +

non-TBI trauma; 68 TBI
patients

*SIGN 50 methodology quality rating using the case-control study checklist: High quality (++): Majority of criteria
met. Little or no risk of bias. Results unlikely to be changed by further research. Acceptable (+): Most criteria met.
Some flaws in the study with an associated risk of bias. Conclusions may change in the light of further studies. Low
quality (0): Either most criteria not met or significant flaws relating to key aspects of study design. Conclusions
likely to change in the light of further studies.

Numbers in () refer to the reference in the primary manuscript.

**Qverlapping study subjects

TBI, traumatic brain injury



Supplemental Table 5. Summary of Relative Admission TEG Profiles in Different Patient Populations

Population R ACT K @ MA LY-30 AA ADP
(min) (sec) (sec) (deg) (mm) (% Lysis) | (% Inhib) | (% Inhib)
TBI vs Healthy Control ‘ ND - - ‘* - f f
TBI vs Trauma Control - - - - - - f -
Severe TBI vs Mild-Moderate TBI ‘ ND - - - ND - f
Polytrauma + TBI vs Isolated TBIT f - - - - - - f
Penetrating TBI vs Blunt TBI ND - * b b - ND ND
TBI Non-Survivors vs TBI Survivors’ - ND f ‘ - - - f
TPI Progression vs No Progression - ND - - - - ND ND

Arrow directionality indicates the abnormality in the first population relative to the second. For example, the R time is shorter in TBI compared to healthy
controls. The fill color indicates whether the difference results in a hyper-coagulable state (green) or hypo-coagulable state (red). A dash (-) indicates no
measurable difference while ND indicates no data for the parameter in the given population. *Pooled mean difference of questionable clinical
significance as the delta is less than 5% of the abnormal threshold for the given parameter. "Results based on one study each for both standard

TEG parameters and TEG-PM parameters.



Supplemental Table 6. Overview of Studies Included for Quantitative Analysis of Mortality
and Progression in TBI Patients

Manuscript Type of patients Study type SIGN 50
Assessment*

Davis 2013 (36)  TBI patients not treated with Subset of patients from a +
anticoagulants or platelet prospective observational study
inhibitors; 50 TBI patients

Rao 2017 (28)  TBI with intracranial Prospective observational study ++
hemorrhage; 169 patients

Webb 2021 (29) Severe TBI patients (initial Retrospective study +

CGS<8) with an initial CT Head
and TEG available; 141 patients

*SIGN 50 methodology quality rating using the case-control study checklist: High quality (++): Majority of criteria
met. Little or no risk of bias. Results unlikely to be changed by further research. Acceptable (+): Most criteria met.
Some flaws in the study with an associated risk of bias. Conclusions may change in the light of further studies. Low
quality (0): Either most criteria not met or significant flaws relating to key aspects of study design. Conclusions
likely to change in the light of further studies. Reject.

Numbers in () refer to the reference in the primary manuscript.

CT, computed tomography; GCS, Glasgow Coma Scale; TBI, traumatic brain injury



Supplemental Table 7. Overview of Included Studies Reporting Management of TBI
Patients guided by Viscoelastic Hemostatic Assays

Manuscript Type of patients Study type Risk of Bias
Assessment*, **

Baksaas-Aasen 2021 (14)  Trauma patients meeting criteria Pragmatic RCT +
for massive hemorrhage protocol,
74 TBI patients

Gonzalez 2016 (13) Injured adults meeting criteria for Pragmatic RCT -
massive transfusion protocol; 21
TBI patients

* SIGN 50 methodology quality rating using the controlled trials checklist: High quality (++): Majority of criteria
met. Little or no risk of bias. Acceptable (+): Most criteria met. Some flaws in the study with an associated risk of
bias. Low quality (-): Studies which have poor randomization or treatment allocation concealment with a high risk
of bias. Unacceptable (0): Reject.

**Further Risk of Bias conducted using RoB 2 methodology as detailed in Figure 4 of the manuscript.

Numbers in () refer to the reference in the primary manuscript.

RCT, randomized controlled trial; TBI, traumatic brain injury



Supplemental Table 8. Evidence Profile for the Management of TBI Patients guided by Viscoelastic Hemostatic Assays

Author(s): JWC, LIK

Question: VHA compared to CCT in TBI
Setting: Hospital
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Certainty assessment

. Certainty Importance
Relative Absolute

(95% CI) (95% CI)
Mortality
2 randomized serious 2 serious b serious © serious ¢ none 21/48 (43.8%) 30/46 (65.2%) OR0.39 230 fewer CRITICAL
trials (0.17t0 0.91) per 1,000 ®OOO
(from 410 VERY LOW
fewer to 22
fewer)

Cl: Confidence interval, OR: Odds ratio

Explanations

a. Downgraded for risk of bias in several domains.

b. I"2 46% indicating moderate heterogeneity.

c. Subgroup analysis in both studies.

d. Does not meet optimal information size (OIS), estimated to be 97 per group.
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