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Purpose: Non-invasive blood pressure measurement is widely used as a pre-hospital triage tool for blunt trau-
ma patients. However, scant data exits for using the mean arterial pressure (MAP), compared to the systolic
blood pressure, as a guiding index. The aim of this study was to determine the association between adverse out-
comes and mean arterial pressure (MAP) and to exhibit the therapeutic range of the MAP in adult blunt trauma
patients.

Methods: The electronic medical records for all trauma patients in a single hospital from January 2010 to
September 2012 were retrospectively reviewed. Patients below 17 years of age, patients with penetrating
injuries, and patients with serious head trauma (injuries containing any skull fractures or any intracranial hem-
orrhages) were excluded. Adverse outcomes were defined as one of the following: death in the Emergency
Department (ED), admission via operating theater, admission to the intensive care unit, transfer to another hos-

pital for emergency surgery, or discharge as hopeless.
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Results: There were 14,537 patients who met entry criteria. Adverse outcomes occurred for MAPs in range
from 90 to 120 mmHg. Adverse outcomes were found, after adjusting for confounding variables, to occur
increasingly as the MAP declined below 90 mmHg or rose above 120 mmHg.

Conclusion: Not only lower but also higher mean arterial pressure is associated with increased adverse out-
comes in adult blunt trauma patients. Thus, patients with a MAP above 120 mmHg should be considered as a
special group requiring higher medical attention, just as those with a MAP below 90 mmHg are.
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All ED Patients (Jan 2010-Sep
2012)
n=97,784

Trauma related
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Age < 17, n=3,863
Penetration, n=726
Head (sefious injury™), n=364
Missing data, n=248

Included in the analysis
n=14,537

Patients without adverse event
n=13,292

Patients with adverse event
n=1,245

Fig. 1. Flow diagram of the study
* injuries containing any skull fractures or any intracra-
nial hemorrhages
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EAHpenetrating trauma) $HAH9]

65 mmHg &2 %7 42 90

Zo] AX=L et Bickell 52

‘controlled hypotension’ ¢]2k= /Hg 22 IFof 235t 9

HBAE o 557

oS 70 mmHg A=A &

XA AFst A= 45 oFF (21 F Morrison 5=
HFo) o3t A =& A W sHYES 50 mmHg=

All patients With adverse Without adverse
n=14,537 outcomes outcomes p-value
Male sex, n (%) 9,229 (63.5) 943 (75.7) 8,286 (62.3) <0.001*
Age, mean (SD) (years) 454 (16.8) 51.3 (16.8) 44.8 (16.7) <0.001"
Mean arteria pressure (SD) (mmHg) 96.8 (15.4) 89.6 (27.9) 97.5(13.4) <0.001"
GCS (IQR) 15.0 (15.0-15.0) 15.0 (12.0-15.0) 15.0 (15.0-15.0) <0.001"
Body temperature (SD) (° C) 36.30 (0.52) 36.28 (0.67) 36.30 (0.51) 0.367
Heart rate 80.9 (11.2) 84.9 (21.6) 80.5( 9.6) <0.001"
Respiratory rate 18.6 ( 2.8) 18.3( 4.6) 18.6 ( 2.5) 0.075
RTS 11.8( 0.8) 10.8( 2.6) 11.9( 0.2) <0.001"
ICISS! 0.980 (0.963-0.989) 0.950 (0.893-0.967) 0.980 (0.967-0.989) <0.001°
Injured body regions'
Head 3,365 62 ( 1.8%) 3,303 (98.2%) <0.001*
Face 965 28( 2.9%) 937 (97.1%)
Neck 81 8( 9.9%) 73 (90.1%)
Chest 695 143 (20.6%) 552 (79.4%)
Abdomen 406 91 (22.4%) 315 (77.6%)
Spine 1,534 34 ( 2.2%) 1,500 (97.8%)
Upper extremity 2,892 108 ( 3.7%) 2,784 (96.3%)
Lower extremity 2,842 406 (14.3%) 2,436 (85.7%)
* statistical significance with x2-test
" statistical significance with two sample T-test
* dtatistical significance with Mann-Whitney U-test
' Revised trauma score
! 1CD based Injury Severity Score
' patient’s had multiple areainjury were excluded
Table 2. Injured body regions
Patients Patients with adverse events  Adverse outcomes Adverse outcomes
n n (%) crude OR (95%Cl)  PYVAYe  iusted OR (95% 1y PValLe
Head (seriousinjury) * 364 222 (61.0%) 9.967 (7.970-12.465) <0.001  1.104 (0.689-1.771) 0.680
Head' 3,365 62 ( 1.8%) 0.103(0.080-0.134) <0.001  0.301(0.200-0.453) <0.001
Face 965 28 ( 2.9%) 0.165(0.113-0.242) <0.001  0.158(0.073-0.345) <0.001
Neck 81 8( 9.9%) 0.634 (0.305-1.316)  0.221  1.264 (0.463-3.450) 0.647
Chest 695 143 (20.6%) 1.798 (1.460-2.215) <0.001  0.789 (0.526-1.185) 0.253
Abdomen 406 91 (22.4%) 1.857 (1.458-2.367) <0.001 1.917 (1.262-2.912) 0.002
Spine 1,534 34 ( 2.2%) 0.150 (0.105-0.213) <0.001  0.164 (0.089-0.302) <0.001
Upper extremity 2,892 108 ( 3.7%) 0.233(0.189-0.287) <0.001  0.542 (0.379-0.776) 0.001
Lower extremity 2,842 406 (14.3%) 1.00 (reference) 1.00 (reference)

* injuries containing any skull fractures or any intracranial hemorrhages

" patients without serious injury
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Fig. 3. Adverse outcomes analysis for mean arterial pressure
* statistical significance with x2-test between adjacent two groups

Table 3. Multivariate logistic analysis of Odds ratio for adverse outcomes

Adverse outcomes Adverse outcomes

Crude OR (95% Cl) p-value Adjusted OR (95% CI) p-value
Male sex 1.853 (1.457-2.357) <0.001 1.831 (1.440-2.328) <0.001
Age, (years) 1.017 (1.010-1.023) <0.001 1.016 (1.009-1.022) <0.001
GCS 0.788 (0.707-0.877) <0.001 0.812 (0.730-0.903) <0.001
Heart rate (/min) 1.018 (1.009-1.026) <0.001 1.018 (1.010-1.027) <0.001
RTS 0.686 (0.511-0.920) 0.012 0.621 (0.463-0.834) 0.002
ICISS 0.000 (0.000-0.000) <0.001 0.000 (0.000-0.000) <0.001
Mean arterial pressure, mmHg 1.00 (reference) 1.00 (reference)
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Table 4. Multivariate logistic analysis of Odds ratio by mean arterial pressure

Adverse outcomes Adverse outcomes
Crude OR (95% Cl) p-value Adjusted OR (95% Cl) p-value
<69 mmHg 47.85 (34.72-65.96) <0.001 25.83 (18.04-36.97) <0.001
70~79 mmHg 3.28 (2.67-4.02) <0.001 2.82(2.24-3.54) <0.001
80~89 mmHg 1.60 (1.31-1.94) <0.001 1.59 (1.29-1.97) <0.001
90~99 mmHg 1.00 (reference) 1.00 (reference)
100~109 mmHg 1.41(1.17-1.69) <0.001 1.22 (1.00-1.48) 0.044
110~119 mmHg 1.75(1.41-2.17) <0.001 1.36 (1.07-1.73) 0.010
120~129 mmHg 1.99 (1.54-2.57) <0.001 1.48(1.12-1.95) 0.006
130~139 mmHg 3.72 (2.24-6.17) <0.001 2.40 (1.36-4.25) 0.002
140~149 mmHg 4.98 (2.67-9.30) <0.001 3.88 (1.97-7.65) <0.001
>150 mmHg 7.88 (3.58-17.38) <0.001 7.09 (3.00-16.72) <0.001
Y=t o]k 7|&o AAE BF 2 Eo) o He7 W= 2) OECD. Organisation for Economic Cooperation and
shA|uk 7] 20 BR 2o g3t 2AZS AAEHE o= AU Dg\/elopmeth. OECD Hedlth Data 2007. I.:’e_ris OECD; 2007.
T 9Je}a AyZksie) 3) Kim S. [Epidemiology and control of injury]. J Prev Med
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