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Supplementary 1: Comparison of studies for which individual dataset were available

compared to studies where individual datasets were unavailable

Study features Available (n=16) Unavailable (n=40)
Recruitment year' (count, %)
1980-1989 2 (12.50) 0 (0.00)
1990-1999 2 (12.50) 10 (25.00)
2000-2009 11 (68.75) 25 (62.50)
2010-2019 1(6.25) 5 (12.50)
Not reported 0 (0.00) 5 (12.50)
Location (count, %)
Europe 9 (56.25) 10 (25.00)
Americas 4 (25.00) 28 (70.00)
Asia + Oceania 2 (12.5) 2 (2.00)
Other 1(6.25) 0 (0.00)

Sample size (mean, SD)

904.56 (297.44)

1003.53 (254.83)?

Clinical subgroup (count, %)

Cardiac surgery 4 (25.00) 10 (25.00)
Intensive care unit 5(31.25) 5 (12.50)
General surgery 2 (12.50) 6 (15.00)
Acute medicine 1(6.25) 3 (7.50)
Orthopedic surgery 1(6.25) 2 (5.00)
Trauma 1(6.25) 13 (32.50)
Other 2 (12.50) 1(2.50)
Rate of positive findings® (count, %

Mortality 4/16 (36.36) 8/24 (33.33)
Nosocomial infection 1/8 (12.50) 9/16 (56.25)
Hospital length of stay 1/4 (25.00) 3/7 (42.86)

' First year of recruitment

Abbreviations: SD=standard deviation

2Population level study with n=404,959 excluded from calculation
3Positive findings = association between packed red blood cell storage duration and clinical outcome;
% expressed as: number of studies with positive findings/number of studies reporting outcome x 100%




Supplementary 2: Demographic variables available for aggregate dataset by study
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Cartotto 2011 (1) Burns caN | 127 |} AR
Biliary 1 Jan 1980-
Edna 1994 (2) surgery NOR | 84 | 31Dec 1990
Colorectal 1 Jan 1980-31
Edna 1998 (3) cancer NOR | 328 | pec 1992 -:
Gajic 2004 (4) ICU PMV USA | 172 éé?ggg? 1-31
. 1 Jan 2004- 30
Juffermans 2011 (5) ICU septic NLD 65 Nov 2007
Juffermans 2012 (6) | ICUtrauma | NLD | 192 | | 980200430
Kadar 2013 (7) #Hip surgery | ISR | 871 ééi ”235’ 87_ 2!
Kaukonen 2013 (8) | ICU FIN | es2 | | Sep 201130
Kekre 2013 (9) Oncology CAN | 2296 .Bi? ”2582 -
. Acute 1 Jan 2005- 31
Middelburg 2013 (10) | 2=, NLD | 7621 | =00
. 1 Aug 2008- 20
Petilla 2011 (11) ICU ANZ | 757 | oS08 - - - -
Phelan 2010 (12) Trauma USA 399 19 months
Cardiac 1 Jan 2005- 30
Sanders 2011 (13) surgery GBR | 183 | \ov 2007 |- -
Van de Watering 2006 | Cardiac 1 Jan 1993- 31
o) suron NLD | 2729 | <0 o0C
. Cardiac 1 Sep 2006- 31
Voorhuis 2013 (15) surgony NLD | 821 | poob S0
Cardiac 1 Jun 2001- 31
Yap 2008 (16) surgery ANZ | 670 |y 2007

Abbreviations: #Hip: hip fracture, ANZ: Australia and New Zealand, APACHE: Acute Physiology and Chronic Health Evaluation score, ASA: American Society of Anaesthesiologists score, BMI: body mass
index, CAN: Canada, ChemoRtx: chemoradiotherapy, CKD: chronic kidney disease, CLD: chronic liver disease, EF: ejection fracture: FIN: Finland, GBR: United Kingdom, ICU: intensive care unit, ISR:
Israel, NLD: Netherlands, NOR: Norway, PMV: prolonged mechanical ventilation (>48hours), USA: United States of America

Key: green shading: data available, white shading: data not available, numbers: number of missing values




Supplementary 3: Transfusion data available for aggregate dataset by study
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Cartotto 2011 (1)

Edna 1994 (2)

I ABO status

Edna 1998 (3)

Gajic 2004 (4)

Juffermans 2011 (5)

Juffermans 2012 (6)

Kadar 2013 (7)

Kaukonen 2013 (8)

Kekre 2013 (9)

Middelburg 2013 (10)

Petilla 2011 (11)

Phelan 2010 (12)

Sanders 2011 (13)

Van de Watering 2006 (14)

Voorhuis 2013 (15)

Yap 2008 (16)

Abbreviations: FFP: fresh frozen plasma, PC: platelet concentrate, PRBC: packed red blood cells, PRBC old: whether PRBC

mean <14 days old
Key: green shading: data available, white shading: data not available, numbers: number of missing values
NB: PRBC mean, PRBC max, PRBC min and PRBC old can be derived from age of each PRBC unit

Supplementary 4: Outcome data available for aggregate dataset by study

Pneumonia
Any infections
MV duration
Renal failure
Neurological
deficit

infection
infection

Mortality
Sepsis

Paper

Cartotto 2011 (1)

Edna 1994 (2)

MOF

Edna 1998 (3)

Gaijic 2004 (4)

Juffermans 2011 (5)

Juffermans 2012 (6)

Kadar 2013 (7)

Kaukonen 2013 (8)

Kekre 2013 (9)

Middelburg 2013 (10)

Petilla 2011 (11)

Phelan 2010 (12)

Sanders 2011 (13)

Van de Watering 2006
(14)

Voorhuis 2013 (15)

Yap 2008 (16)

Abbreviations: BSI: bloodstream infection, HLOS: hospital length of stay, ILOS: intensive care unit length of stay, Ml:
myocardial infarction, MOF: multiple organ failure, MV: mechanical ventilation, UTI: urinary tract infection,
Key: green shading: data available, white shading: data not available, numbers: number of missing values




Supplementary 5: Forest plots and funnel plots for mortality analysis as a function of
maximum PRBC age. Mortality odds ratios were calculated for each study using logistic
regression with maximum PRBC age transfused as the independent variable. Age, gender
and PRBC volume were covariates. Odds ratios were combined using random effects models
(A). Funnel plots were generated for each analyses to assess publication bias (B).
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Supplementary 6: Subgroup analyses for in-hospital mortality as a function of mean
PRBC age. Papers stratified by patient subgroup (A) and geographical location (B). ORs
calculated for each paper using logistic regression adjusted for age, gender and PRBC
volume.

A %
Paper Year OR (95% CI) Weight
1
Cardiac surgery :
Sanders 2011 * 0.99(0.87, 1.13) 0.81
Van de Watering 2006 —:-0— 1.00(0.97, 1.03) 8.74
Voorhuis 2013 . g . 0.91 (0.79, 1.06) 0.75
Subtotal (I-squared = 0.0%, p = 0.477) <> 0.99 (0.97, 1.02) 10.30
1
oy ;
Gajic 2004 —0:-— 0.98 (0.93, 1.04) 411
Juffermans 2011 . 0.99 (0.89, 1.11) 1.18
Juffermans 2012 :I 0.99 (0.91, 1.08) 1.83
Kaukonen 2013 ! T 1.03 (1.00, 1.06) 8.15
Petilla 2011 * 1.00 (0.99, 1.00) 21.17
Subtotal (I-squared = 0.0%, p = 0.464) () 100(1.00,1.01)  36.45
1
Other :
Edna 1994 — 0.98 (0.91, 1.06) 233
Edna 1998 —_— ' 0.95(0.92, 0.98) 9.34
Kadar 2013 ;--0— 1.01 (0.99, 1.03) 13.07
Middelburg 2008 - 0.98 (0.97, 0.99) 20.00
Phelan 2010 —1 0.97 (0.94, 1.00) 8.51
Subtotal (I-sguared = 71.0%, p = 0.008) <>; 0.98 (0.96, 1.00) 53.25
Overall (I-squared = 63.6%, p =0.001) c:> 0.99 (0.98, 1.00) 100.00
NOTE: Weights are from random effects analysis E
T T
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B %
Paper Year OR (95% CI) Weight
Europe !
Edna 1994 —_— 0.98 (0.91, 1.06) 233
Edna 1998 —— ' 0.95(0.92, 0.98) 9.34
Juffermans 2011 * 099(0.89,1.11)  1.18
Juffermans 2012 :' 0.99 (0.91, 1.08) 1.83
Kaukonen 2013 —— 1.03 (1.00, 1.06) 8.15
Middelburg 2013 -0- 0.98 (0.97, 0.99) 20.00
Sanders 2011 .‘ 099(0.87,1.13) 081
Van de Watering 2006 —:<>— 1.00(0.97, 1.03) 8.74
Voorhuis 2013 + 0.91(0.79, 1.06) 0.75
Subtotal (I-squared = 46.1%, p = 0.062) <:.;> 0.99(0.97, 1.01) 53.13
- 1
USA
Gaijic 2004 —0-:-— 0.98 (0.93, 1.04) 411
Phelan 2010 —4—:—- 0.97 (0.94, 1.00) 8.51
Subtotal (I-squared = 0.0%, p = 0.765) Q 0.97 (0.95, 1.00) 12.62
1
Other
Kadar 2013 T 1.01(0.99, 1.03) 13.07
Petilla 2011 '0 1.00 (0.99, 1.00) 21.17

Subtotal (I-squared = 36.7%, p = 0.209) 1.00(0.99, 1.01) 3425

Overall (I-squared = 63.6%, p = 0.001) 0.99 (0.98, 1.00) 100.00

NOTE: Weignts are from random effects analysis !
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Supplementary 7: Time lapse analysis for in-hospital mortality as a function of mean
PRBC age. Each study was incorporated into the random effects model in chronological order
based on first year of recruitment initiation.
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Supplementary 8: Forest plots for nosocomial infection analysis as a function of
maximum PRBC age. Nosocomial infection odds ratios were calculated for each study using
logistic regression with maximum PRBC age as the independent variable. Age, gender and
PRBC volume were entered into the model as covariates. Odds ratios were then combined
using random effects models.

%

Paper Year OR (95% Cl) Weight
Edna 1994 —5——0— 1.02(0.96,1.09) 7.49
Edna 1998 —'-;—- 0.98 (0.95,1.01) 2443
Gaijic 2004 —}—°— 1.00(0.96,1.06) 11.12
Juffermans 2011 0.90(0.81,1.01) 3.05
Juffermans 2012 —‘——-— 1.02 (0.96,1.08) 7.95
Kadar 2013 —*—h 0.97(0.95,0.99) 3387
Sanders 2011 —i—-— 1.00(0.93,1.07) 643
Voorhuis 2013 —;——-— 1.02(0.95,1.10) 566
Overall (l-squared = 17.1%, p = 0.295) <> 0.99(0.97,1.01) 100.00
NOTE: Weights are from random effects analysis i
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Supplementary 9: Subgroup analyses for nosocomial infection as a function of
mean PRBC age. Papers stratified by patient subgroup (A) and geographical location
(B). ORs calculated for each paper using logistic regression adjusted for age, gender
and PRBC volume.

A %

Paper Year OR (95% CI) Weight

Cardiac surgery

Sanders 2011 1.01(0.94,1.09) 928
Voorhuis 2013 ; 1.01(0.93,1.10)  7.70
Subtotal (I-squared = 0.0%, p = 0.983) ] — 1.01(0.96,1.07)  16.97
1
|
IcU :
Gaijic 2004 _ 1.03(0.97,1.10)  11.66

Juffermans 2011 0.92 (0.82, 1.02) 5.44
Juffermans 2012 1.05(0.98, 1.13) 8.78

Subtotal (I-squared = 58.5%, p = 0.090) <:> 1.01 (0.94, 1.08) 25.87

Other
Edna 1994 S D GE— 1.03 (0.96, 1.10) 10.15
Edna 1998 —— 0.97 (0.94, 1.00) 2227
1
Kadar 2013 — 0.97 (0.94, 0.99) 24.73
Subtotal (I-squared =21.1%, p = 0.281) Q 0.97 (0.95, 1.00) 57.15
1
1
1
Overall (I-squared = 42.5%, p = 0.095) <::> 0.99 (0.97, 1.02) 100.00
1
1
NOTE: Weights are from random effects analysis !
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B %
Paper Year OR (95% ClI) Weight
Americas
Gajic 2004 ————————— 1.03 (0.97, 1.10) 11.66

— 1.03(0.97,1.09)  11.66

Subtotal (I-squared =.%,p =".)

Europe
Edna 1994 —— 1.03 (0.96, 1.10) 10.15
Edna 1998 0.97 (0.94, 1.00) 22.27

Juffermans 2011
Juffermans 2012
Sanders 2011
Voorhuis 2013
Subtotal (I-squared = 39.1%, p = 0.145)

0.92 (0.82, 1.02) 5.44
1.05 (0.98, 1.13) 8.78
—-— 1.01 (0.94, 1.09) 9.28
1.01(0.93, 1.10) 7.70
1.00 (0.96, 1.03) 63.61

Other
Kadar 2013 0.97 (0.94, 0.99) 2473
Subtotal (I-squared=.%,p=.) 0.97 (0.94, 0.99) 2473

Overall (I-squared = 42.5%, p = 0.095) > 0.99 (0.97, 1.02) 100.00
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Supplementary 10: Time lapse analysis for nosocomial infection as a function
of mean PRBC age. Each study was incorporated into the random effects model in
chronological order based on first year of recruitment initiation.
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Supplementary 11: Subgroup analyses for hospital length of stay as a function
of mean PRBC age. Papers stratified by patient subgroup (A) and geographical
location (B). ORs calculated for each paper using logistic regression adjusted for
age, gender and PRBC volume.

A %
Paper Year IRR (95% Cl) Weight
Icu |
Gajic 2004 —_— ' 0.97 (0.96,0.97)  10.08
Juffermans 2011 —_—— : 0.96 (0.96, 0.97) 9.56
Juffermans 2012 : —_—— 1.03 (1.02, 1.03) 9.91
Kaukonen 2013 i - 1.01 (1.01, 1.01) 10.33
Petilla 2011 - 1.00 (1.00,1.00)  10.37
Subtotal (I-squared = 99.1%, p = 0.000) <::> 0.99 (0.98,1.01)  50.25
: |
Cardiac surgery .
Sanders 2011 —+—— 1.00 (0.99, 1.00) 9.65
Van de Watering 2006 1'--0- 1.00 (1.00, 1.00) 10.10
Voorhuis 2013 —%—r— 1.00 (0.99, 1.01) 9.13
Subtotal (I-squared = 0.0%, p = 0.446) :<> 1.00 (1.00,1.00)  28.89

I
Other :
Kadar 2013 i - 1.00 (1.00, 1.00) 10.40
Middelburg 2013 . 0.99 (0.99,0.99)  10.46
Subtotal (I-squared = 99.2%, p = 0.000) <:> 1.00(0.98,1.01)  20.86

I
. 1
Overall (I-squared = 98.6%, p = 0.000) <T;> 1.00 (0.99,1.00)  100.00
NOTE: Weights are from random effects analysis E
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l

USA !

Gajic 2004 —_— ' 0.97 (0.96, 0.97) 10.08
Subtotal (I-squared =.%, p =.) <> | 0.97 (0.96, 0.97) 10.08
1
:

Europe !

Juffermans 2011 —_—— , 0.96 (0.96, 0.97) 9.56

Juffermans 2012 H —_—— 1.03 (1.02, 1.03) 9.91

Kaukonen 2013 | - 1.01(1.01, 1.01) 10.33

Middelburg 2013 L4 E 0.99 (0.99, 0.99) 10.46

Sanders 2011 —_—r 1.00 (0.99, 1.00) 9.65

Van de Watering 2006 — 1.00 (1.00, 1.00) 10.10

Voorhuis 2013 —_ 1.00 (0.99, 1.01) 9.13

Subtotal (I-squared = 98.5%, p = 0.000) <:> 1.00 (0.99, 1.01) 69.15

: ;

Other H

Kadar 2013 |- 1.00 (1.00, 1.00) 10.40

Petilla 2011 E-‘- 1.00 (1.00, 1.00) 10.37

Subtotal (I-squared = 83.6%, p = 0.014) :<> 1.00 (1.00, 1.00) 20.77
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. ]
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Supplementary 12: Time lapse analysis for hospital length of stay as a function
of mean PRBC age. Each study was incorporated into the random effects model in
chronological order based on first year of recruitment initiation.
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