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The Utility of Liver Transaminase as
a Predictor of Liver Injury in Blunt Abdominal Trauma

Jong Seok Lee, M.D., Sung Chan Oh, M.D., Hye Jin Kim, M.D.,
Suk Jin Cho, M.D., Sang Lae Lee, M.D., Seok Yong Ryu, M.D.

Department of Emergency Medicine, Sanggye Paik Hospital, College of Medicine, Inje University, Seoul, Korea

Purpose: The liver is the second most common organ injured by blunt abdominal trauma. The purpose of
this study was to determine the utility of liver transaminase in screening blunt abdominal trauma patients for
traumatic liver injury.

Methods: We retrospectively reviewed the medical records of 231 patients who sustained blunt trauma and
were at risk for traumatic liver injury between June 2009 and August 2010. All of them underwent a focused
assessment with sonography for trauma (FAST) and abdominal computed tomography (CT). Based on the
diagnosis of abdominal CT, patients were divided into two groups: group | with liver injury and group Il with-
out liver injury. We compared the two groups and calculated the sensitivity, the specificity and the predictive
values of serum aspartate aminotransferase (AST) and serum alanine aminotransferase (AL T) by using multiple
cutoff values.

Results: Of 231 patients with no abdominal free fluid in the FAST, 33 had traumatic liver injury on abdomi-
nal CT. Themean AST and ALT levelsin group | (311.6 IU/L and 228.1 |U/L, respectively) were significantly
higher than the valuesin group Il (48.4 IU/L and 35.6 IU/L, respectively). The cutoff to distinguish liver injury
is 60 IU/L for AST and 58 IU/L for ALT, with 93.8% sensitivity and 79.8% specificity for AST, and 90.6%
sensitivity and 87.4% specificity for ALT.

Conclusion: We recommend that al patient with suspected blunt abdominal trauma be evaluated using
serum liver transaminase as a screening test for liver injury even though no abdominal free fluid is shown on
the FAST. If AST > 60 IU/L and/or ALT > 58 IU/L, abdominal CT was useful to confirm liver injury in this
study (J Korean Soc Traumatol 2010;23:151-156).
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AA &2 & - AFARLTE 487 (208%), B}
TEAZ7F 369 (15.6%), QLEHO] WEAITL 329
(139%), AA7A TEAIZ7} 149 (6.1%), o] 389
(165%), Z3o] 239 (100%), BAAHAM T3 A71 34
H(147%), 7€k 69 (26%)°l At £4717e & 173
279 BEE Table 13} 2oH BAAHCRE on] e 3t

ol il

zto] 2 B tH(ZHz p=0.006, p=0.004).

4. 7t &AL SEXo| AASTE| Liver Injury Scaledl| [OHE
=F 3 AST, ALT2t2| AF2HUA|

AN 817 F BY(1U3%)NA ANG DEBY B
A3 7+ &40 LAFYOH 1 F Grade 1S 229
(66.7%), grade I+ 89 (242%), grade I+ 29 (61%),
grade IVE 19 (30%) ©]%t}. Spearman correlation analy-

sisg o] 43te] FAMAE FAFAL W, ASTS 7+ &4
3 A 9] AEE tho=0508(p<0.0001), ALTS}H 7+ &4 Ar=
tho=0521(p<0.0001) 2 £5E9 AAAAS B LE
129 7% 337 3 2%(697%) 9] At avlel B BaE d9sT £4H AR 9o 9 A #E F
o] QAT ) olgel Hukegel AW AL 23 AU
B(69.7%) 1 AL, 27-9] 739 1987 F 1079 (54.0%) <] &
Aol A F 14070 9] FRb EoFe] HEAFHUL 270 o] F 5. Z&AA
HkEabo] #FE A= 308 (152%) 010tk ¥ & 7+
SHkEAe] wE EX E H]YE Table 13 2o, 53 1ol A FZAA A AE 217 (636%) AL, 2
A 2 5EEE F BF 59 S £33 08 FAME 805 (04%)0100m F F elE FAHCR
5 2de A AR ERA o el ogn Qe o3 202 HAT(p=0013). AFLAL 7+ &4 7
Table 1. Findingsin the total study population (n=231)
Liver injury No liver injury
(Group I) (n=33) (Group I1) (n=198) p-value
Age (yr) 38.2+18.6 46.1+19.1 0.031
Sex (male:female) 22:11 134:64 0.909
Mechanism of injury
MVC* 9/33 (27.3%) 39/198 (19.7%) 0.321
Autov. Ped! 5/33 (15.2%) 31/198 (15.7%) 0.941
Motorcycle 6/33 (18.2%) 26/198 (13.1%) 0.421
bicycle 2/33 ( 6.1%) 12/198 ( 6.1%) 1.000
Fall 6/33 (18.2%) 32/198 (16.2%) 0.800
Assault/abuse 2/33 ( 6.1%) 21/198 (10.6%) 0.544
Slip/Ralling down 2/33 ( 6.1%) 32/198 (16.2%) 0.184
others 1/33( 3.0%) 5/198 ( 2.5%) 1.000
Associated injury
ICH 5/33 (15.2%) 12/198 ( 6.1%) 0.064
Pulmonary 18/33 (54.5%) 70/198 (35.4%) 0.006
Pelvic/Femur fracture 5/33 (15.2%) 24/198 (12.1%) 0.627
Extremity fracture 11/33 (33.3%) 34/198 (17.2%) 0.004
Physical Exam. (+)* 21/33 (63.6%) 80/198 (40.4%) 0.013
AST (1U/L) 311.6 (+301.6) 48.4 (+40.9) <0.001
ALT (IU/L) 228.1 (+222.9) 35.6 (+33.5) <0.001
Lab Time (min)° 110.8 (+147.1) 81.6 (+94.0) 0.278

* MV C: motor vehicle collision
' Auto v. Ped: automobile-pedestrian collision

t Physical Exam.(+): If there were abrasion and/or contusion or was tenderness at the right upper quadrant, the physical examination

considered to be positive.
$ Lab Time: the elapsed time from traumato blood sampling
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el et MITEE 636%, 5Ol%w 596%, S EE ROC F4& o] &3td 7 =2 Wk 7 @2
208%, 24 AEE = 908%°) A H(Table 2). Eo|xE z+= HAY cutoff S FIIY=T ASTE 60
IU/LolA RIZEE 938%, E°lk 798%, YAdZE

6. Liver transaminase 429%, SAASE 988%E UEMI ™, ALT+ 58 IU/L
oA RMZAE 906%, Eol% 874%, FAAEZE 538%, &

ASTE 17914 s34 3116(£3016) TU/L, 270l A 484(+ A &% 983%5 YEFtH(Fig. 1). T3 AST7} 60 TU/L
409) TU/L |3, ALTE 17tollA] 2281(42229) IU/L 2 ojAol Ay ALTZF 58 IU/L o]A¢l ZgdE W=
o]glom, ASTS ALT BF T + 93.9%, E°l% 758%, UAAZE 392%, SAASFE

ol A 356(+335) TU/L
Apolo] EAH O Z Folet o] B TH(p{0001).

98.7%E HIth(Table 2).

Table 2. Accuracy of the physical examination and the liver enzyme of the traumatic liver injury in patients who sustained blunt

abdominal trauma

Liver injury No liver injury Sensitivity, % Specificity, % PPV, NPV,
(n=33) (n=198) (95% CI) (95% ClI) %(95% Cl) %(95% CI)

Physical
exam.(+)' 2 80 636 50.6 20.8 9.8
Physical 12 118 (45.1~79.6) (52.4~66.5) (13.4~30.0) (84.4~95.1)
exam.(-)
AST>=60
and/or 31 48
ALT>=58 93.9 75.8 39.2 98.7
AST<60 (79.7~99.1) (69.2~81.6) (28.4~50.9) (95.3~99.8)
and/or 2 150
ALT<58

* FAST: focused assessment with sonography for trauma
t Physical Exam.(+): If there were abrasion and/or contusion or was tenderness at the right upper quadrant, the physical examination

considered to be positive.
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Fig. 1. Receiver operating characteristic curve showing the optimal cutoff for AST levels (60 IU/L; A) and ALT levels (58 IU/L; B)
in predicting the presence or the absence of traumatic liver injury with 93.8% sensitivity and 79.8% specificity for AST and

90.6% and 87.4% for ALT, respectively.
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