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Randomization and Follow-up

6353 Patients were assessed
for eligibility

1359 Were excluded
1353 Were eligible but did not undergo
randomization
1280 Were overlooked for enrollment by ICU
staff
7 Had clinician who declined to participate
16 Required urgent transfusion or
blood that had not been cross-matched
R 5 Had alloantibodies present
21 Were previously assigned cross-matched
blood
17 Declined to participate or did not
provide consent
4 Were to be transferred from trial ICU
3 Had unknown reason
6 Underwent duplicate randomization
during second ICU admission

4994 Underwent randomization

|

2490 Were assigned to the short-term 2504 Were assigned to the long-term
storage group storage group
2454 Received assigned treatment 2491 Received assigned treatment
36 Received one or more standard- 13 Received one or more freshest
issue red-cell units available red-cell units
33 Were excluded at 90-day 42 Were excluded at 90-day
follow-up g follow-up
14 Withdrew consent 25 Withdrew consent
19 Were lost to follow-up 17 Were lost to follow-up
'
2457 Were included in the 90-day 2462 Were included in the 90-day

mortality analysis mortality analysis
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Randomization
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Intervention
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Masking
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Outcome

Primary outcome
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Statistical Analysis
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Statistical Analysis
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Baseline Characteristics

Short-Term Storage Long-Term Storage All Patients
Characteristic (N =2457) (N=2462) (N=4919)
| Age —yr 62.5+£16.8 61.4+17.3 62.0£17.1
Male sex — no. (%) 1311 (53.4) 1258 (51.1) 2569 (52.2)
Primary diagnosis — no. (%)
Cardiovascular condition 326 (13.3) 342 (13.9) 668 (13.6)
Respiratory condition 413 (16.8) 422 (17.1) 835 (17.0)
Gastrointestinal condition 551 (22.4) 514 (20.9) 1065 (21.7)
Neurologic condition 177 (7.2) 195 (7.9) 372 (7.6)
Sepsis 413 (16.8) 396 (16.1) 809 (16.4)
Trauma 240 (9.8) 262 (10.6) 502 (10.2)
Metabolic condition 68 (2.8) 71 (2.9) 139 (2.8)
Musculoskeletal condition 103 (4.2) 110 (4.5) 213 (4.3)
Renal condition 110 (4.5) 109 (4.4) 219 (4.5)
Other condition 51 (2.1) 35 (1.4) 86 (1.7)
Missing data 5(0.2) 6 (0.2) 11 (0.2)
=1 Coexisting condition — no. (%) 860 (35.0) 842 (34.2) 1702 (34.6)
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Baseline Characteristics

Short-Term Storage Long-Term Storage All Patients

Characteristic (N=2457) (N=2462) (N=4919)
APACHE Il score(§ 72.6£29.2 73.2+29.6 72.9+29.4
APACHE Il risk of death — %9
Median 20.9 22.0 21.5
IQR 8.5-46.0 8.7-46.7 8.6-46.5
SOFA score — median (IQR)Y 7 (4-10) 7 (5-10) 7 (5-10)
Organ support at randomization — no. (%)
Invasive mechanical ventilation 1219 (49.6) 1267 (51.5) 2486 (50.5)
Renal-replacement therapy 342 (13.9) 360 (14.6) 702 (14.3)
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Baseline Characteristics

Short-Term Storage Long-Term Storage All Patients
Characteristic (N=2457) (N=2462) (N=4919)

ABO blood group — no. (%)

Group A 928 (37.8) 961 (39.0) 1889 (38.4)
Group B 310 (12.6) 303 (12.3) 613 (12.5)
Group O 1126 (45.8) 1105 (44.9) 2231 (45.4)
Group AB 92 (3.7) 93 (3.8) 185 (3.8)
Missing data 1(<0.1) 0 1 (<0.1)
Hemoglobin at ICU admission — g/liter 102+23.1 102+23.6 102+23.3
Hemoglobin at randomization — g/liter 77.4£12.8 77.3£13.0 77.3£12.9
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Transfusion Characteristics

Short-Term Storage Long-Term Storage

Characteristic (N=2457) (N=2462) P Value
Patients who received =1 red-cell unit — no. (%) 2395 (97.5) 2402 (97.6) 0.85
No. of red-cell units transfused per patient — median (IQR) 2 (1-4) 2 (1-4) 0.89
Pretransfusion hemoglobin — g/litert 74.449.8 74.3+10.2 0.55
Duration of storage of red-cell units per patient — days:

Mean 11.8+5.3 22.4+7.5 <0.001

Median (IQR) 10.7 (8.3-14.1)  21.4 (16.7-27.4)  <0.001
Time from randomization to first red-cell transfusion — hr

Median 1.6 1.5 0.38

IQR 0.8-2.7 0.8-2.7
Patients receiving transfusion of other blood components

— no. (%)
Platelets 226 (9.2) 198 (8.0) 0.15
Fresh frozen plasma 292 (11.9) 257 (10.4) 0.11

Cryoprecipitate 91 (3.7) 70 (2.8) 0.09
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Primary Outcome

Short-Term  Long-Term
Subgroups Storage Storage Odds Ratio (95% Cl) P Value

no./total no. (%)

Al patients 610/2457(24.8)) 594/2462(24.1) o 104 (091-118) 057

| I |
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Primary Outcome

Outcome Adjusted Odds Ratio* 95% Cl P value

90-day mortality 1.04 0.90-1.20 0.59
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Subgroup Analysis

Short-Term Long-Term P Value for
Subgroups Storage Storage Odds Ratio (95% Cl) P Value Heterogeneity
no. /total no. (%)
ABO blood group : 0.60
Group O 264/1126 (23.4) 259/1105 (23.4) . 1.00 (0.82-1.22) 1.00
Non-group O 346/1330 (26.0) 335/1357 (24.7) —— 1.07 (0.90-1.28) 0.43
APACHE Il risk of death : 0.03
<21.5% 152/1243 (12.2) 169/1209 (14.0) —e— 0.86 (0.68-1.08) 0.20
>21.5% 457/1212 (37.7) 425/1251 (34.0) e 1.18 (1.00-1.39) 0.05
Baseline SOFA score : 0.89
<7 210/1317 (15.9) 191/1273 (15.0) Y 1.07 (0.87-1.33) 0.51
57 400/1140 (35.1) 403/1189 (33.9) —o— 1.05 (0.89-1.25) 0.54
0.50 0.71 1.00 1.42 2.00
g ot
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ABO blood group : 0.60
Group O 264/1126 (23.4) 259/1105 (23.4) —e— 1.00 (0.82-1.22) 1.00
Non-group O 346/1330 (26.0) 335/1357 (24.7) —— 1.07 (0.90-1.28) 0.43
APACHE Il risk of death 0.03
<21.5% 152/1243 (12.2) 169/1209 (14.0) —o—— 0.86 (0.68-1.08) 0.20
>21.5% 457/1212 (37.7) 425/1251 (34.0) i—.—i 1.18 (1.00-1.39) 0.05
Baseline SOFA score . 0.89
<7 210/1317 (15.9) 191/1273 (15.0) —e— 1.07 (0.87-1.33) 0.51
>7 400/1140 (35.1) 403/1189 (33.9) e 1.05 (0.89-1.25) 0.54
050 071 100 142 2.00
- =

¢ APACHE &S ABRFAFRTELAPFRIELVEGET.
EHREFHOTHIOHFETELFL.
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Secondary Analysis

Mean red cell age | Number* 90-day Odds ratio (95% | P Value Adjusted Odds P Value

mortality % Cl) Ratio** (95% ClI)

(95% Cl)

1%t quartile 1199 | 22.9(20.4,25.3) | 0.95 (0.79-1.15) 0.22 | 1.00(0.82-1.23) 0.58
(<10.4 days)
2" quartile 1212 | 24.9(22.4,27.4) | 1.07 (0.89-1.29) 0.48 | 1.08(0.88-1.31) 0.58
(10.4-15.4 days)
3™ quartile 1188 | 25.3(22.7,27.8) | 1.09(0.90-1.31) 0.31 1.13 (0.92-1.37) 0.58
(15.5-22.4 days)
4" quartile 1195 | 23.7(21.2,26.1) Reference Reference
(>22.4 days) category category

¢ BRI AICAEL TEH, SOHETHRICHEEELL.




Secondary Analysis

Number* 90-day Odds ratio P Value | Adjusted Odds | P Value
mortality % (95% Cl) Ratio**
(95% Cl) (95% Cl)
Received 420 23 (19,27) Reference Reference
exclusively red cell category category
units aged < 8 days
Received one or 4374 | 24(23,26) | 1.07 (0.84-1.35) 0.59 | 1.01(0.79-1.31) 0.91
more red-cell units
aged 8 days or
older

¢ BRHAA8HLIATE., S0HFETHICHEEELL.




Secondary Analysis

Number* 90-day Odds ratio P value | Adjusted Odds | P value
mortality % (95% Cl) Ratio**
(95% Cl) (95% Cl)
Received 143 20 (13,26) Reference Reference
exclusively red category category
cell units aged >
35 days
Received one or 4651 24 (23,26) | 0.76(0.50, 1.15) 0.19 | 0.64 (0.40, 1.02) 0.06
more red-cell
units aged 35
days or younger

¢ IFRAEA3SHLETE, OOAFRTEHICAEELL.




Secondary Outcome

Short-Term Long-Term
Storage Storage
Outcome (N=2457) (N=2462) Odds Ratio (95% Cl) P Value

Death at day 28 — no. (%) 476 (19.4) 463 (18.8) —o— 1.04 (0.90-1.20) 0.61
Death at day 180 — no./total no. (%) 687/2410 (28.5) 678/2414 (28.1) o 1.02 (0.90-1.16) 0.75
Persistent organ dysfunction 573 (23.3) 549 (22.3) o 1.06 (0.93-1.21) 0.39

or death at day 28 — no. (%) E
New bloodstream infection in ICU — no. (%) 35 (1.4) 39 (1.6) ) @ i 0.90 (0.57-1.42) 0.65
Febrile nonhemolytic transfusion reaction — no. (%) 123 (5.0 88 (3.6) E f @ i 1.42 (1.07-1.88) 0.01

Duration of stay — median (IQR) i
Days in ICU 42(2.0-93)  42(1.9-9.4) 0.86
Days in hospital 14.5 (7.4-27.5)  14.7 (7.4-28.3) : 0.42

Use and duration of organ support E
Invasive mechanical ventilation — no. (%) 1441 (58.6) 1460 (59.3) o 0.97 (0.87-1.09) 0.64
Days alive and free of invasive 25 (11-28) 25 (13-28) 0.81

mechanical ventilation — median (IQR) :
Renal-replacement therapy — no. (%) 342 (13.9) 360 (14.6) E—O%—i 0.94 (0.80-1.11) 0.48
Days alive and free of renal-replacement 28 (22-28) 22 (22-28) : 0.97

therapy — median (IQR) :

& SEEMEIEE MM RIR RIS,

HHREHOTHS
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Results
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> Secondary outcome
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