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Immediate total-body CT scanning versus conventional
imaging and selective CT scanning in patients with severe
trauma (REACT-2): a randomised controlled trial

Joanne C Sierink, Kaij Treskes, Michael | R Edwards, Benn ] A Beuker, Dennis den Hartog, Joachim Hohmann, Marcel G W Dijkgraaf, Jan S K Luitse,
Ludo F M Beenen, Markus W Hollmann, | Carel Goslings, for the REACT-2 study group*®

Lancet. 2016 Jun 28. pii: S0140-6736(16) 30932-1.
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Immediate total-body CT scanning

E S 5t M =FACT : Focused assessment with CT for trauma
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Effect of whole-body CT during trauma resuscitation on
survival: a retrospective, multicentre study

Stefan Huber-Wagner, Rolf Lefering, Lars-Mikael Quick, Markus Karner, Michael V Kay, Klaus-Jirgen Pfeifer, Maximilian Reiser, Wolf Mutschler,
Karl-Georg Kanz, on behalf of the Working Group on Polytrauma of the German Trauma Society*
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- intubation
- cricothyrotomy

- chest lube insertion
- ﬁericardi()ﬂenthesis
- he

- Intravenous access

Possible interventions, such as:

morrhage controlling measurements

Logroll + spine board removal

!

Immediate ‘total body’ CT

|

Conventional imaging plus selective CT

]

REACT-2 App
activate:

- start CT

-endCT

- all diagnoses known

- departure trauma room / emergency department

REACT-2 App
activate:
- start conventional imaging
- end all imaging (except limbs)
- all diagnoses known
- departure trauma room / emergency department

1 Study flow chart REACT-2 trial.
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RESULT



5475 patients assessed for eligibility

3860 excluded”
2778 did not meet inclusion criteria
624 younger than 18 years
18 known pregnancy
238 referral from other hospital
848 low-energy blunt trauma
82 penetrating (except gunshot wound)
injury in one body region
84 cardiopulmonary resuscitation or
immediate operation
1already included

—

212 missed inclusions

v

1403 randomly assigned




. il

702 assigned to total-body CT scanning

1032 excluded after randomisation 100 excluded after randomisation
21 did not meet inclusion criteria 29 did not meet inclusion criteria
1 yvounger than 18 years 2 yvounger than 18 years
1 referral from other hospital 3 referral from other hospital
52 low-energy blunt trauma 55 low-energy blunt trauma
3 penetrating (except gunshot 2 penetrating (except gunshot
wound) injury in one body wound) injury in one body
region region
14 cardiopulmonanry 7 cardiopulmonary
resuscitation or immediate resuscitation or immediate
operation operation
1 already included 2 already included
S O crossed owver = S 18 crossed owver =
h b

5332 received allocated intervention

58 excluded

b

701 assigned to standard work-up

L83 received allocated intervention

L9 excluded

— 57 declined participation — 55 declined participation
1 language barrier 4 language barrier
b v
541 included in primary analysis - --—--——-——— - 542 included in primary analysis - ---—-——————

Figure 1: Trial profile
Missed inclusions are patients who fulfilled the inclusion criteria but were not included by mistake. *Patients could
hawve more than one reason for exclusion.



Table 1: Demographics and baseline clinical characteristics

Total-body CT

Standard work-up

Number of patients Data Number of patients  Data
Age (years) 541 42 (27-59) 542 45 (26-59)
Sex 541 542
Male 413 (76%) 411 (76%)
Female 128 (24%) 131 (24%)
Blunt trauma 541 530 (98%) 542 534 (99%)
Fall from height 530 170 (32%) 534 178 (33%)
Motor vehicle collision, patient as occupant 530 201 (38%) 534 190 (36%)
Motor vehicle collision, patient as cyclist 530 65 (12%) 534 60 (11%)
Motor vehicle collision, patient as pedestrian 530 29 (5%) 534 45 (8%)
Other 530 65 (12%) 534 61 (11%)
Comorbidity
ASA lorll 517 495 (96%) 521 501 (96%)
ASAI, IV, orV 517 22 (4%) 521 20 (4%)
Relevant drug treatment
Coumarin derivatives 50§ 17 (3%) 516 14 (3%)
Thrombocyte aggregation inhibitors 505 38 (8%) 016 28 (5%)
Insulin 505 4 (1%) 016 3 (1%)
Vital parameters before hospital admission
Respiratory rate (per min) 323 17 (14-20) 31/ 16 (14-20)
Pulse (beats per min) 470 90 (25) 478 88 (24)
Systolic blood pressure (mm Hg) 451 133 (31) 459 134 (31)
Glasgow Coma Scale score (points) 528 14 (6-15) 533 14 (6-15)
Triage Revised Trauma Score 316 6-90 (5-03-7-84) 302 7-69 (5-03-7-84)




Table 1: Demographics and baseline clinical characteristics (4 =) TAGER A LB CEEZH Y

P45

In-hospital vital parameters

Respiratory rate (per min) 330 16 (14-20) 339 16 (13-20)
Pulse (beats per min) 528 88 (22) 531 87 (22)
Systolic blood pressure (mm Hg) 530 131 (26) 530 131 (29)
Hypotension at admission 530 38 (7%) 530 44 (8%)
Glasgow Coma Scale score (points) 541 13 (3-15) 542 13 (3-15)
Revised Trauma Score 322 6-90 (4-09-7-84) 329 7-55(4-09-7-34)
Laboratory results
Haemoglobin concentration (g/L) 531 129 (113-142) 537 133 (120-145)
Haematocrit concentration (L/L) 478 38 (34-41) 488 39 (35-42)
pH 491 7-34 (7-28-7-38) 488 7-35(7-29-7-39)
Base excess concentration (mmol/L) 491 -2-1(-4-7 to-0-5) 490 -2-1(-5-1to0-0-1)
Abbreviated Injury Scale =3
Head 541 247 (46%) 542 218 (40%)
Chest 541 229 (42%) 542 206 (38%)
Abdomen 541 49 (9%) 542 67 (12%)
Arms, legs, hand, and feet 541 150 (28%) 542 154 (28%)
Injury Severity Score (points) 041 20 (10-29) 542 19 (9-29)
Patients with polytrauma 541 362 (67%) 542 331(61%)
Patients with traumatic brain injury 541 178 (32-9) 542 151 (27-9)
Trauma and Injury Severity Score, survival probability 317 0-93 (0-65-0-98) 301 0-94 (0-70-0-99)

Data are median (IQR), number (%), or mean (SD). Some percentages do not add up to 100 because of rounding. ASA=American Society of Anesthesiologists.




RTS (Revised Trauma Score) &% ?
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TRISS (Trauma and Injury Severity Score) &I(&?

TRISSIZEIEFHNEEE S RENFNERERE MU FHRERFZINX CHAEFE (Ps : Probability of
survival) ZBH 9 3. Ps>0.5THL UIEIBEETDILIEE T SNIZIE. 0.25=Ps=0.5Di55&
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Triage Revised Trauma Score

@®Glasgow Coma Scale (from 3-15 points),
@®blunt trauma (4 points),
@®systolic arterial blood pressure
(>120 mm Hg: 5 points, 60 to 120 mm Hg: 3 points),
@age <60 yrs (b points).

Low (23-29 points)
Intermediate (18-22 points)
High risk (<18 points)

Crit Care Med. 2010 Mar. 38 (3) :831-7.
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Figure 2: Distribution of the Injury Severity Score




Table 2: Primary and secondary endpoints

Total-body CT Standard work-up pvalue
Number of patients ~ Data Number of patients  Data
Mortality
In-hospital mortality
All patients, ITT (primary endpoint) 041 80 (16%) 042 8C(16%) 0.02*
Patients with polytrauma 362 81(22%) 31 82 (25%) 046*
Patients with TBI 178 68 (38%) 151 66 (44%) 031
24-h mortality
All patients, ITT 541 43 (8%) 042 33(6%) 0.23*
Patients with polytrauma 362 41 (11%) 31 33(10%) 0-56*
Patients with severe TBI 178 37 (21%) 151 27 (18%) 0.51*
30-day mortality
Al patients, T 47 81.(17%) 497 78 (16%) 069"
Patients with polytrauma 335 76(23%) N 75 (24%) 064"

Patients with severe TBI 171 66 (39%) 146 60 (41%) 065"



Table 2: Primary and secondary endpoints rm=

Total-body CT Standard work-up pvalue
Number of patients  Data Number of patients  Data
Time intervals (min)
Time to end of imaging
All patients, [TT 429 30(24-40) 424 37(28-52) <0-0001
Patientswith polytrauma 289 32 (24-41) 253 38(29-53) <0-0001f
Patientswith TB| 148 31(23-41) 117 35(27-47) 00071
Time to diagnosis of life-threatening injuries
All patients, [TT 415 00 (38-68) 410 08 (42-78) 0-0011
Patients with polytrauma 276 62 (40-69) 245 63 (45-81) 0-001t
Patientswith TB| 141 49 (39-63) 114 54 (41-73) 0.070t
Time intrauma room
Al patients, T 0 63 (47-102) 116 72 (50-109) 00671
Patientswith polytrauma 285 69 (49-109) 252 82 (57-119) 00111
PatientswithTB 144 6 (49-95) 119 74 (52-114) 00831



Table 2: Primary and secondary endpoints +
o =

Totak-body CT Standardworkup pvalue
Nomber of patients ~ Data Number ofpatients ~ Data
Radiation exposure (mSv)t
Inthe trauma resuscitation room
Al patients, T il 209(206-209) il 206(44-221) Q0001
Patients with polytrauma U 209(201-209) 0 206(176-22]) 024
Patients with TBI /] 209(200-209) 146 206(105-224) 00401
Totalduring hospital stay
All ptients, ITT 0 210(04-29) 3l 200 (11.6-276) Q00011
Patients with polytrauma U 12:3(207-265) 0 25 (200-334) 0774
Datets ith Tl 1 0706264 146 MA59Y) 00




Table 2: Primary and secondary endpoints =

Total-body CT Standard work-up p value
Number of patients ~ Data Number of patients ~ Data
Hospital outcomes
Hospital costs (€) 479 24967 488 269095 044
(95% C121880-28752) (95% (123 326-30908)

Complications 041 129 (24%) 040 124 (23%) 073"
Blood transfusions in hospital§ 040 147 (27%) 042 150 (26%) 0917
Duration of stay{|

Days inintensive care unit 286 3(1-8) 205 3(1-6) 0.83t

Ventilation days 280 2(1-5) 205 1(1-6) 078t
Readmission within © months|| 305 67 (17%) 412 44 (11%) 0.01*
Serious adverse events (safety endpoint)** 041 3(1%) 042 1(<1%) 0377t

Data are number (%) or median (IQR), unless otherwise specified. The primary and safety endpoints are specified; all other endpoints are secondary. [TT=intention to treat. TBI=traumatic brain injury. *y*test.
tMann-Whitney U test. tPatients who died in the emergency department (six [1%] of 541 patients in the total-body CT group vs four [1%] of 542 in the standard work-up group) and those with incomplete
follow-up for radiation exposure (15 [3%] vs seven [1%]) were excluded. SPacked cells, thrombocytes, or plasma. §Excluded patients who died during the initial admission (86 patients in the total-body CT group
and 85 in the standard work-up group). ||Excluded patients with incomplete follow-up for readmissions (60 in the total-body CT group and 45 in the standard work-up group). **One other serious adverse event
occurred in a patient who was excluded after random allocation. The appendix includes details of the serious adverse events. 1Fisher's exact test.




Totabbody(Tos ~ Totakhoay(T ~ Standardworkup Oddsratio  pualu
Mortalty standardworkup 0 (% n(%) 5% ()
Al TS 11 R - W (0741 092
Patientswith poltraums sy hw 0 —4- B8 (062124) 048
Patientswith traumatic binimjuy 788351 06(30%) b4y —4- B0 (05-124) 031
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Appendix

Table 5. Prq;ocol violations

Centre A Centre B Centre C Centre D Centre E Total
n=321 n=222 n=304 n=120 n=116 n=1083

Randomised to Standard workup
No chest X-ray performed 1 1
No pelvic X-ray performed 4 5 5 1 11 26
No FAST performed 2 1 3 6
No chest and pelvic X-ray performed 3 4 4 11
No pelvic X-ray and FAST performed 2 3 5 10
TBCT after conventional imaging 1 2 3
Selective CT prior to standard workup 1 2 3
No spinal X-rays performed, spinal CT instead 1 1 2
Randomised to TBCT
TBCT not completed 2 2 1 5
TBCT not completed + prior FAST 2 2
Chest X-ray performed before TBCT 3 2 2 1 8
Pelvic X-ray performed before TBCT 1 1
FAST performed before TBCT 3 6 1 10
Chest X-ray and FAST performed before TBCT 1 2 3
Chest and pelvic X-ray performed before TBCT 2 2 1 1 6
Chest and pelvic X-ray + FAST performed before TBCT 7 5 2 14
Total 14 (4-4%) 28 (12-6%) 33 (10-9%) 15 (12-5%) 21 (18-1%) 111 (10-2%)
Protocol crossovers 4 5 4 11 24

- TBCT instead of standard workup - 3 - 5 - 0 - 10 - 18

- Standard workup instead of TBCT - 1 -0 - 4 - 1 - 6
Total protocol violations 14 (4-4%) 32 (14-4%) 38 (12:5%) 19 (15-8%) 32 (27-6%) 135(12-5%)
Total protocol violations with unknown reasons* 11 (3-4%) 28 (12-6%) 19 (6:3%) 13 (10:8%) 32 (27-6%) 103 (9-5%)

*Total number of protocol violations when excluding patients for whom deviation of protocol had a clear clinical reason (e.g., transportation to OR or angiosuite)
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