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Shock Index versus ABC Score to Predict
Need for Massive Transfusion in Trauma Patients

Apinya Kingnakom, M.D., Dip., Thai board of Emergency Medicine*

Abstract

Management of Massive hemorrhage in trauma patients remains an integral factor in their
treatments due to its relation with the patient outcome in terms of disability and mortality. This
retrospective cohort study aimed to compare the precision of shock index (SI) and assessment
of blood consumption (ABC) score as tools to predict the need for a massive transfusion (MT)
in trauma patients. The medical records of patients visited the emergency room, Sakon Nakhon
hospital, from January 1%, 2015 to August 31%, 2019 were reviewed through the hospital computer
database. One hundred and eighteen samples were enrolled. Data were calculated for SI and
ABC scores and analyzed by the Chi-square test, 95% confident interval (95% CI), sensitivity,
specificity, area under the curve of the receiver operating characteristic (AUROC), positive
predictive value (PPV), negative predictive value (NPV) and Likelihood ratio (LR)

The study revealed that MT was utilized in 62.50% of patients with SI > 1 but only in
24.3% of patients with SI < 1. This was statistically significant difference (p < 0.001). Similarly,
MT was utilized in 82.40% of patients with ABC score > 2 but only in 22.60% of patients with
ABC score < 2. This was statistically significant difference (p < 0.001). The SI > 1 had the
sensitivity 63.83% (95% CI = 50.09-77.57), specificity 74.65% (95% CI = 64.53-84.77), PPV
62.50% and positive LR 0.48. Meanwhile, the ABC score > 2 had the sensitivity 59.57% (95%
CI = 45.54-73.61), specificity 91.55% (95% CI = 85.08- 98.02), PPV 82.35% and positive LR
0.44. When compared the AUROC of ABC score (AUC = 0.833, 95% CI = 0.756-0.910) and SI
(AUC = 0.788, 95% CI = 0.707-0.807), the ABC score system had more accurate prediction for
massive transfusions than that of SI. Therefore, the ABC score > 2 could be used as a tool for

predicting the need for massive transfusions in trauma patients.

Keywords: Massive transfusion, Massive hemorrhage, Shock Index, ABC score

* Medical Doctor (Professional Level), Department of Emergency Medicine, Sakon Nakhon

Hospital
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3. Annzimainediheldsuuaduen
gidmanilemaldsuidenisuauinlasulSou
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interval (95% CI), msnaaaulaauais (Chi-
square test), anvh (sensitivity), ANINUNE

(specificity), Area Under the Curve of the Re-

ceiver Operating Characteristic (AUROC), pos-
itive predictive value (PPV), negative predictive
value (NPV) wag Likelihood ratio (LR) A1rue
seduTedfaneadad p < 0.05

NanN15I08

nnngudiedlunsingaiil 118 518
wud Tengmds 37.39 = 17.90 T Humeans
$pgaz 73.70 1Ag3TMINNDISaNEILIARI8TEUL
dadio (Refer) Mnfige Jovas 65.30 s0904u1A0
531J1Jmmwmffigm§u (EMS) 5o8az 20.30 uac
W1ed Fovaz 14.40 drugluuunsnaiy (Mech-
anism of injury) Wu1 HumsuuuGuuuuiivma
(Penetrating) $evay 14.40 NSUIARLLLLLI
nszunn (blunt) 508az 85.60 FAST positive 5080z
32.20 uaz FAST negative 508as 53.40

Tuguvesdyaadn wudl nguaieglal
Amdsgauvniisumeniiiy 36.78 ssmmaidod
Aunan sammsmoly (RR) danmaduvesily
(HR) wazanuaulafinddladn (SBP) whnu 21.07,
94.00, 102.87 mua1au lagionsiaeg (Death)
Fowaz 21.20 Whiumssnuluvefileviin (ICU)
Jowaz 19.50 1 SI > 1 Fovaz 40.70 A1 ABC score
> 2 awaz 28.80 wazldsuidendSuannn Jevas
39.80 saudaslumaei 1

MM 1 ansazmlUnelszrnsvesnguaiode (n = 118)

Characteristics Number Percent

Age (years), mean + S.D. 37.39 £ 17.90
Sex

Male 87 73.70

Female 31 26.30
Mechanism of injury

Penetrating 17 14.40

Blunt 101 85.60
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3190 1 dnwaemlinalsznnsveindudiodis (n = 118) (de)

Characteristics Number Percent

Focused assessment with Sonography in Trauma (FAST)
Positive 38 32.20
Negative 80 67.80

Mode of arrival

Refer 77 65.30

EMS (Emergency Care Service) 24 20.30

By self 17 14.40
Body temperature (BT), °C, mean + S.D. 36.78 + 0.6
Respiratory Rate (RR), breath/min, mean = S.D. 21.07 + 2.55
Heart Rate (HR), beat/min, mean + S.D. 94 + 21.83
Systolic Blood Pressure (SBP), mmHg, mean + S.D. 102.87 + 26.33

Massive Transfusion (MT)

No 71 60.20

Yes 47 39.80
Death

No 93 78.80

Yes 25 21.20

Intensive Care Unit (ICU)
No 95 80.50
Yes 23 19.50
Shock Index (SI)
SI<1 70 59.3
SI=1 48 40.70
Assessment of Blood Consumption (ABC) Score
ABC < 2 84 71.20
ABC =2 34 28.80

=)

WAMSANYIWLI ST > 1 3 FAST positive  3az 20.70 mamelungu SI > 1 wudevaz 31.30
v é 1 1 S v o o aa é 1 1 N o > aa
Fevaz 60.50 FuANE1N pgINTedIAYNNADG  FIuanaed NIt AYN1ada (p = 0.024) 910
(p < 0.001) 3AnNgN SI < 1 WY FAST positive nguidl SI < 1Awudesas 14.30 madhinmlu
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vorthemin (ICU) veangu SI > 1 wuSesaz 36.20
IA 1 1 ~ o o ol aa

FIUNNANDYNNUIAAYN WA (p <0.001) 10
ngu SI < 1 Ainufasas 8.70 uazwuind MT lu

ngu SI > 1 §agas 62.50 FauANANE NI AY
N3add (p < 0.001) 3nNgu SI < 1 Nwuiazaz
24.30 fauandlumnan 2

M13190 2 M3nfSeuiiey ST> 1 uaz SI<1 (n = 118)

Variables SI<1(m=70) SI>1 (n=48) p-value
Age (years), mean (S.D.) 39.77 (18.59) 33.92 (16.04) 0.074
Male 54 (77.10) 33 (68.80) 0.21
Penetrating 12 (17.10) 5(10.40) 0.227
FAST Positive 12 (20.70) 26 (60.50) < 0.001*
Death 10 (14.3) 15 (31.3) 0.024**
ICU admission 6 (8.7) 17 (36.2) < 0.001*
MT 17 (24.3) 30 (62.5) < 0.001*

*PydAynadan 0.01, **NtsdrAgynadan 0.05

1NN lSeuisuilateaiag Ny
ABC score fimioanithi 2 ndufio ndu ABC score
> 2 uae N@Y ABC score < 2 WuI1 FAST positive
lungu ABC score > 2 ¥avaz 93.10 Fauand1g
pdnitiudAgneada (p < 0.001) NANGuitdl
ABC score < 2 finudesaz 15.30 nmamelungy
ABC score > 2 wu¥ouaz 44.10 Fauana1gog1adl
HedAynada (p < 0.001) mnmjuﬁﬁ ABC

score < 2 Inu¥osaz 11.90 mishinuluve
Wihewtin (ICU) v8angu ABC score > 2 Wu3agaz
51.50 ci’;mm@masjnﬁﬁfﬂﬁﬁmummﬁa (p <
0.001) ﬁnﬂntjuﬁﬁ ABC score < 2 imuZovas 7.20
waswuInia MT Tungu ABC score > 2 Soonz
82.40 c‘fmmn@mashqﬁﬁaf?wﬁtymmﬁﬁ (p <
0.001) NGl ABC score < 2 fiwudavaz
22.60 faudaslumai 3

a13190 3 MIafSeuiey ABC > 2 uaz ABC < 2 (n=118)

Variables ABC < 2 (n = 84) ABC =2 2 (n = 34) p-value
Age, mean (SD) 38.05 (18.40) 35.76 (16.73) 0.517
Male 59 (70.20) 28 (82.40) 0.130
Penetrating 12 (14.30) 5 (14.70) 0.580
FAST Positive 11 (15.30) 27 (93.10) < 0.001*
Death 10 (11.90) 15 (44.10) < 0.001*
ICU 6 (7.20) 17 (51.50) < 0.001*
MT 19 (22.60) 28 (82.40) < 0.001*
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M319N 4 Myldsudaenlsuamnn (MT) Suunay Shock Index (SI) (n = 118)

MT
Total
Yes No
SI<1 30 18 48
SI>1 17 53 70
Total 47 71 118
mai 5 msldsuidenSunennn suunay ABC score (n = 118)
MT
Total
Yes No
ABC < 2 28 6 34
ABC > 2 19 65 84
Total 47 71 118
m3ai 6 m3ufSeuiiioy ST >1 uaz ABC > 2 (n = 118)
Characteristic Sensitivity Specificity PPV NPV  prevalence + LR -LR
SI>1 63.83% 74.65% 62.50% 75.71% 40.68% 0.48 2.52
ABC = 2 59.57% 91.55% 82.35% 77.38% 28.81% 0.44 7.05

* PPV = positive predictive value, NPV = negative predictive value, +LR = positive Likelihood ratio, -LR

= negative Likelihood ratio

1NMIATIER ROC uaz AUC voaufaz
score wu M SI > 1 dmanuh (sensitivity)
winuiesas 63.83 (95% CI = 50.09-77.57) uas
HAINNIUWIE (specificity) (NUTosaz 74.65
(95% CI = 64.53-84.77) tfievhuemsiia MT
Tunassii ABC score > 2 fidanuh whiudesas
59.57 (95% CI = 45.54-73.61) uazlA1nIY

Tumzwinuiesas 91.55 (95% CI = 85.08-
98.02) ionfivuiioudios AUC sendng SI uaz
ABC score Wu31 ABC score A0 QNA0UBINIT
viune¥esas 83.3 (Uil 1 AUC = 0.833, 95%
CI = 0.756-0.910) &a1nn71 Shock index ¥
AMUYNADIVEINTIIUE Sosas 78.8 (Unwil 2
AUC = 0.788, 95% CI = 0.707-0.807)
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;jﬂﬁ 1 AUROC analyses for ABC score
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gﬂﬁ 2 AUROC analyses for Shock index
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SumnaBunngliamaidhiumsinuniivioanniiu
Tsangrwnaanauns laslinguaieda 118 51
wuhdeyanuguveaszmnslasdinlvgiiinnm
uandafuiieny matazgluuuvesmsmafuly
v unsinmiesnniiu ualagiuwa

1 1

iladgena qiimadion SI uaz ABC score 9813143

msfneniiwud diheniia SI> 1 uaz ABC
score > 2 1 positive FAST uaziul35nuluved
Phewviin (ICU) unneanugihen SI<1 uaz ABC
score < 2 agNNUBdAYNIIADA (p < 0.001) %9
k4 dgl o yd‘ a Y
doyatiansnihunlizgndldmoaveanislszdiug
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