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— Abstract —

The Usefulness of Initial Arterial Base Deficit in Trauma Patients

Eun Hun Lee, M.D., Jae Young Choi, M.D., Young Cheol Choi, M.D., Seong Youn Hwang, M.D.*

Department of Surgery. *Emergency Medicine, Masan Samsung Hospital.
Sungkyunkwan University School of Medicine, Masan, Korea

Purpose: The arterial base deficit (BD) has proven to be useful in the evaluation and management of trauma
patients. Indicators such as the Triage-Revised Trauma Score (t-RTS) and the systemic inflammatory response
syndrome (SIRS) score have been used as triage tools for emergency trauma patients in Korea. The purpose of
this study was to assess the usefulness of the initial BD in predicting injury severity and outcome in the trauma
population.

Methods: The medical records of 308 consecutive trauma patients admitted to the Emergency Center of
Masan Samsung Hospital from January 2004 to December 2004 were carefully examined prospectively and
retrospectively, and 291 patients were selected as subjects for this research. The SIRS score and the t-RTS were
calculated based on the records from the emergency department, and the BD was cal cul ated based on the arteri-
al blood gas analysis obtained within 30 minutes of admission. The efficiency of the three indicators as triage
tools was evaluated by using cross tabulations in two - by - two matrices and by using a receiver operating
characteristic (ROC) curve analysis.

Results: When the mortality was used as the outcome parameter, the sensitivity and the accuracy of the ini-
tial BD were higher than those of the SIRS score (p<0.05) and were same as those of the t-RTS. The areas
under the ROC curves of the initial BD, the SIRS score, and the t-RTS were 0.740+0.087, 0.696+ 0.082, and
0.871+0.072, respectively (95% confidence interval). When emergency operation and blood transfusion
requirements were used as outcome parameters, the comparisons of the sensitivities and the accuracies of the
initial BD and the other two indicators showed the same pattern as mentioned above. The areas under the ROC
curves of theinitial BD were 0.7~0.8 and were larger than those of the SIRS score (p<0.05).

Conclusion: The ahility of theinitial BD to predict injury severity and outcome was similar to those of the t-
RTS and the SIRS score. Therefore, the authors suggest that the initial BD may be used as an aternative to pre-
vious triage tools for trauma patients. (K Korean Soc Traumatol 2006;19:67-73)
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Table 1. Triage-Revised Trauma Score
*GCS 'SBP 'RR Coded Value
13~15 >89 10~29 4
9~12 76~89 >29 3
6~8 50~75 6~9 2
4~5 1~49 1~5 1
3 0 0 0

*GCS: Glasgow Coma Scale, "SBP: Systolic Blood Pressure, 'RR: Respiratory Rate
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Table 2. Comparisons of survivors and hon-survivors in major trauma patients

Survivors (n=250) Non-survivor (n=41) P-value
Age (years) 48.7+16.5 (49.0, 24) 47.6+14.7 (44.0, 25) *NS
Sex ("M/'F) 192/58 30/11 *NS
Base deficit (mmol/L) -3.43+4.43(-2.6,5.3) -8.38+6.56 (-7.6,7.2) <0.001
’SIRS score 1.1+0.9(1.0,2) 1.8+0.9(2.0, 1) <0.001
Triage-'RTS 11.6+0.9 (12.0, 0) 8.6+0.9(9.0, 4) <0.001
"ICUD (days) 6.4+8.5 (4.0, 6) 9.4+9.7(7.0, 8) <0.001
** GWD (days) 36.2+46.2 (18.0, 26) 0.73+2.9(0.0, 0) <0.001
TE-OP (+/-) 78/172 24/17 <0.001

Transfusion (pints) 1.1+2.7 (0.0, 0)

42+53(2.0,9) <0.001

Values are mean + standard deviation (median, interquartile range).

* NS: not significant, "M: male, *F: female, “ SIRS: systemic inflammatory response syndrome, ' RTS: revised trauma score,
T ICUD: stay days of intensive care unit, ** GWD : stay days of general ward, ' ' E-OP: need of emergency operation.



— @A A 1948 A 15 —

ATHp<0.001). ©] FolA Folg AL e AEE0] A ATt T 932 Al 71zl wet ol w2 vk
YARL A AEA T W) F217F § AR das 2 o 3 zole A &% 24€ vud o
SARE AR E QA7 AbgAEl A WAl ek AE AR7F 71 a3 o] F9d 4712
TR 71l APgARTAA H 2 A= Wi Hel F5 A 7IEe 6. st® Astsivh
AHE Ho ol AMgAREY] A5 FEACA AR oj¢} Zo] & F A% SI ¢ t-RTSE 5% ¢
S WY B EekA] Fetal Abdekslr] Wiwd] Aew A7 el Zleell g dadE Feksled 247 23 ol
o 113 olstz AA=e] ol deixd g A7Ax=3
5 e 71l U7 74 Axse] dddEs Tet ity
71 A iA FHE drldd e AE o Fok Blaskad | 73 2 AFE Fog slo] FZ=
HG(Fig. 1). 2de=RE PE oo digh g - o) 71==3 vlag 2 AR AE ¥
6.2 mmol/LZ WIZ= 75.6%, S°l% 65.9%ct. L& £ 7R s W Wi 2 Fa=rt 74z
1 &EFeEd F£8 AF(3 pint o)l g A9HE 75.6%, 65.9% 2 74.2%°11, SIRS HFe #47
2 e r FeleEd 7 AR 25 -6.4 mmol/Le] 68.8%, 63.4% 2 68.0%°1% 2™, t-RTS® #7#

= 7
76.8%, 85.4% % 78.0%°]AtH Table 3). W& 7]
g1l

10f 299 zws FHErt ¢-RTSSHE Aol7t 99
sE SIRS el HlaiA= o =34t (p<0.05). S55= oA
_ ok s} 3 pint o] 8 o e W Al A
é _55__ |y.62 EE9 AFE e 22 R 1 zfpolof gt
E } Sens: 75.6 Fode o =4tk (p<0.01)
3% Spec: 66.9 ROC =4 A0 &g 4] AxSe] vlmels WA 4
o -5 Z dRs J)FoR A9 A714%, SIRS &
8 -20F F 2 tRTSS 4 wHAe 95% 2127k 242
-25; ; 0.740%+0.087, 0.696=0. 2 0.871+0.072% t-
-30F- . CI— RTS7} 7H £ W2 e BAvk(Fig. 2). E3 t-RTS
e — A 0 £ wnge] nueHE T % Axd g fold 2ol
_ _ _ _ _ _ _ £ B9cH(ZZ p0.05, p€0.01). tE F AFE =3
Fig. 1. The |.nt_eract|ve dot dlagram in recewgr_ operatmg_char- ol & Wwee A4 A F7re] Wul el 2jo]
acteristic curve analysis of base deficit for predicting = 9

mortality. This diagram indicates cut-off point of base
deficit is-6.2 mmol/L.

x
fy
Q

5 VIEeR o

o Al A FES] FA

Table 3. Senditivities, specificities, and accuracies of the indicators such as base deficit, systemic inflammatory response syndrome
score, and triage-revised trauma score for predicting mortality, need of emergency operation, and transfusion more than 2

pints
Base deficit *SIRS score Triage-'RTS
survival 189/250 (75.6%) 1172/250 (68.8%) 192/250 (76.8%)
Sensitivity  'E-OP 154/189 (81.5%) 1133/189 (70.4%) 147/189 (77.8%)
‘Transfusion 171/206 (83.0%) 1153/206 (74.3%) 170/206 (82.5%)
survival 27/41 (65.9%) 26/41 (63.4%) 35/41 (85.4%)
Specificity E-OP 53/102 (52.0%) 48/102 (47.1%) 51/102 (50.0%)
Transfusion 44/64 (68.8%) 40/64 (62.5%) 41/64 (64.1%)
survival 216/291 (74.2%) 1198/291 (68.0%) 227/291 (78.0%)
Accuracy  E-OP 207/291 (71.1%) 1181/291 (62.2%) 198/291 (68.0%)
Transfusion 227/291 (78.0%) 1203/291 (69.8%) 216/291 (74.2%)

* SIRS: systemic inflammatory response syndrome, ' RTS: revised trauma score, * E-OP: need of emergency operation,
‘ Transfusion: need of transfusion more than 2pints.
! p<0.05, vs. base deficit, " p<0.01, vs. base deficit
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Fig. 2. The Receiver Operating Characteristic (ROC) curves of
the indicators for predicting mortality. The areas under
the curves (AUCSs) of base deficit, systemic inflamma-
tory response syndrome score, and triage-revised trau-
ma score are 0.740+0.087, 0.696+ 0.082, and 0.871+
0.072, respectively (95% confidence interval). The dif-
ference between the AUCs of base deficit and systemic
inflammatory syndrome (SIRS) score is not significant,
but the differences between the AUCs of triage-revised
trauma score (RTS) and the others are significant
(p<0.05).
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Fig. 3. The Receiver Operating Characteristic (ROC) curves of
the indicators for predicting the need of emergency
operation. The areas under the curves (AUCs) of base
deficit, systemic inflammatory response syndrome
score, and triage-revised trauma score are 0.710+
0.062, 0.608+0.068, and 0.646+0.069, respectively
(95% confidence interval). The difference between the
AUCs of base deficit and systemic inflammatory syn-
drome (SIRS) score is significant (p<0.05), but the dif-
ferences between the AUCs of triage-revised trauma
score (RTS) and the others are not significant.
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Fig. 4. The Receiver Operating Characteristic (ROC) curves of
the indicators for predicting the need of transfusion
more than 2 pints. The areas under the curves (AUCs)
of base deficit, systemic inflammatory response syn-
drome score, and triage-revised trauma score are 0.798
+0.061, 0.701+0.067, and 0.721+0.067, respectively
(95% confidence interval). The difference between the
AUCs of base deficit and systemic inflammatory syn-
drome (SIRS) score is significant (p<0.05), but the dif-
ferences between the AUCs of triage-revised trauma
score (RTS) and the others are not significant.
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