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Transfusion Requirements
In Septic Shock (TRISS) trial

The TRISS trial investigators

SCCTG, Copenhagen Trial Unit and 32 trial sites
In Scandinavia

Funded by the Danish Research CounC|I
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Death by 90 days .

Lower Higher P-value

216 /502 (43.0) vs 223 /496 (45.0) 0.44

Relative Risk 0.94 (95% CI1 0.78 1 1.09)

Values are No.(%) and CI denotes confidence interval Holst et al. NEJM 2014



TRISS Outcomes

Lower Hemoglobin  Higher Hemoglobin Relative Risk
Outcome Threshold Threshold (95% ClI) P Value
Primary outcome: death by day 90 — no./total no. (%) 216/502 (43.0) 223 /496 (45.0) 0.94 (0.78-1.09) 0.447
Secondary outcomesz:
Use of life support — no./total no. (%)§
At day 5 278/432 (64.4) 267/429 (62.2) 1.04 (0.93-1.14) 0.47¢
At day 14 140/380 (36.8) 135/367 (36.8) 0.99 (0.81-1.19) 0.951
At day 28 53/330 (16.1) 64/322 (19.9) 0.77 (0.54-1.09) 0.1471
Ischemic event in the ICU — no./total no. (%) 9 35/488 (7.2) 39/489 (8.0) 0.90 (0.58-1.39) 0.64
Severe adverse reaction — no./total no. (%)** 0/488 1/489 (0.2) — 1.00
Alive without vasopressor or inotropic therapy — 73 75 — 0.93
mean % of days{T
Alive without mechanical ventilation — mean % 65 67 — 0.49
of days{
Alive without renal-replacement therapy — mean % 85 83 — 0.54
of dayst7
Alive and out of the hospital — mean % of daysT 30 31 — 0.89

Holst et al. NEJM 2014



7 g/dl vs 9 g/dl in septic shock

No differences between groups in death by 90 days, use
of life support, ischemic events and days alive and out of
hospital

however......
50 % reduction in RBC units

35 % reduction in number of patients transfused



Early vs late sepsis Campaign +

Sepsis early phase (< 6 h):
ScvO, < 70 % trigger: (Hct 30%) - 10 g/dl (RIVERS)

Sepsis later phase (> 6 h):
SSC : Hb trigger: 7 g/dl-9 g/dl (TRICC) ™

A Rivers E, Nguyen B, Havstad S, Ressler J, Muzzin A, Knoblich B et al. Early goal-directed therapy in the treatment of severe sepsis and septic

shock. N Engl J Med 2001
* Hebert PC, Wells G, Blajchman MA, Marshall J, Martin C, Pagliarello G et al. A multicenter, randomized, controlled clinical trial of transfusion

requirements in critical care. TransfusionRequirements in Critical Care Investigators, Canadian Critical Care Trials Group. N Engl J Med 1999
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. bellomo

C.-R. Chong the ARISE, ProCESS and ProMISe Investigators

T. J. Coats

A. Davies A Primary mortality outcome of each study
A. Delaney
D. A. Harrison Study Events, Events, %
A. Holdgate
B. Howe ID OR (95% CI) EGDT  control  Weight
D. T. Huang
T. Iwashyna |
J. A. Kellum Rivers et al. (2001) & ' 0.52 (0.31,0.86) 38130  50/133  10.40
]
S. L. Peake ] o
. Jones et al. (2010) 1.47(0.82,2.60) 34/150  25/150  4.87
F. Pike ,
M. C. Reade ProCESS Investigators (2014) —I—Q— 117 (0.88,1.55) 92/439  167/902 21.78
K. M. Rowan ]
M. Singer ARISE Investigators (2014) — 0.98 (0.76,1.26) 147/792 150/796  30.71
;
S. A. R. Webb
N ProMISe Investigators (2015) —_— 1.02 (0.80, 1.30) 184/623 181/620 32.23
L. A. Weissfeld
D. M. Yealy Overall (l-squared = 56.7%, p = 0.055) 1.01(0.88, 1.18) 495/2134 582/2601 100.00
J. D. Young
| 1 |
3 1 3

Favours EGDT Favours control



Mortality In Critical Care

Restrictive Liberal Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Hebert 1995 13 33 1 36 3.0% 1.29 [0.67, 2.47] -
Hebert 1999 95 416 111 419 22.6% 0.86 [0.68, 1.09] '=
Holst 2014 216 502 223 496 65.2% 0.96 [0.83, 1.10]
Lacroix 2007 14 320 14 317 2.4% 0.99 [0.48, 2.04] -1
Walsh 2013 19 51 27 49 6.7% 0.68 [0.44, 1.05] /]
Total (95% Cl) 1322 1317 100.0% 0.92[0.82, 1.03] 4
Total events 357 386

i 2 — . iz — = = -2 =09 I l } l
Test f Il effect: Z = 1.40 (P = 0.16 P =oanE= 0 0.01 0.1 1 10 100

est for overall effect: Z =1.40 (P = 0.16) Favours Restrictive Favours Liberal

5 trials, n=2639, all 7 g/dl as restrictive strategy

Holst et al. ICM 2015
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A lower Hb-threshold (7g/dl - 4.3mM)

A No harm were found using 7 g/d|
A 7 g/dl all the wayé
A Fewer transfusions

A Fewer patients transfused



Primary outcome

No of events/total

Restrictive Liberal
transfusion transfusion

Study or subgroup

1.2.1 Low risk of bias

Carson 1998 5/42 2/42
Carson 2011°%° 66/1001 76/998
Cooper 20117* 2/24 1/21
Foss 2009°8 5/60 0/60
Hébert 1999" 95/416 111/419
Holst 2014° 216/502 223/496
Lacroix 2007° 14/320 14/317
Villanueva 2013° 23 /444 41/445
Walsh 2013 19/51 27/49
Subtotal 4452860 495/2847

Test for heterogeneity: T°=0.01, ¥°=10.96, df=8, P=0.20, I’=27%
Test for overall effect: z=1.79, P=0.07

Total (95% CI) 445/2860 495/2847
Test for heterogeneity: t=0.01, ¥?=10.96, df=8, P=0.20, I’=27%

Test for overall effect: z=1.79, P=0.07
Test for subgroup differences: not applicable

Favours
restrictive strategy

- mortality

Risk ratio M-H to Weight  Risk ratio M-H to
random (95% ClI) (%) random (95% Cl)
— 1.0 2.50(0.51t012.17)
- 16.5  0.87 (0.63t01.19)
: 0.5 1.75(0.17to 17.95)
| . > 0.3 11.00(0.62to 194.63)
23.2  0.86 (0.68 to 1.09)
I 35.2  0.96(0.83 to 1.10)
—— 4.4  0.99 (0.48 to 2.04)
— 8.5  0.56(0.34100.92)
—=t 10.4  0.68 (0.44 to 1.05)
¢ 100.0  0.86 (0.74 to 1.01)
|
l
4'» 100.0 | 0.86 (0.74 to 1.01)
0.1 1 10 100
Favours

liberal strategy

9 trials with lower risk of bias, n=5707

Holst et al. BMJ 2015



MIs In RCTs

No of events/total

Study or subgroup Restrictive Liberal Risk ratio M-H to Weight  Risk ratio M-H to
transfusion transfusion random (95% CI) (%) random (95% Cl)

3.5.1 Low risk of bias and myocardial infarction
Carson 2011%° 38/1008  23/1005 Tl 37.2  1.65(0.99to 2.74)
Cooper 20117* 1/24 0/21 - 4.0  2.64(0.11to 61.54)
Foss 200978 1/60 0/60 ' 4.0  3.00(0.12 to 72.20)
Hébert 1999* 3/418 12/420 —_— : 17.5 0.25 (0.07 to 0.88)
Holst 20147 13/488 6/489 - 23.8  2.17(0.83t0 5.67)
Lacroix 2007° 1/320 0/317 : 3.9 2.97 (0.12 to 72.68)
Walsh 2013'° 2/51 2/49 L 9.5  0.96(0.14 to 6.56)

Subtotal 59/2369 43/2361 100.0 1.28 (0.66 to 2.49)

Test for heterogeneity: t°=0.24, };2=9.16, df=6, P=0.16, 1’=34% :

Test for overall effect: z=0.74, P=0.46 :

Total (95% CI) 59/2369  43/2361 - 100.0 | 1.28 (0.66 to 2.49)

Test for heterogeneity: T°=0.24, ¥°=9.16, df=6, P=0.16, I’=34%
Test for overall effect: z=0.74, P=0.46

Test for subgroup differences: Not applicable 0.01 0.1 1 10 100
Favours Favours
restrictive strategy liberal strategy

7 trials with lower risk of bias, n=4730

Holst et al. BMJ 2015



TITRe2 trial : 7.5¢g/dl vs 9 g/dl

N=2007, multicentre 17, Non -emergency Cardiac surgery ,
30% NYHA >3

Table 3. Outcomes.
Restrictive Liberal
Transfusion Threshold Transfusion Threshold
Outcome (N =1000) (N =1003) Estimated Treatment Effect
Odds Ratio or
Hazard Ratio
(95% Cl) P Value
Serious infection or ischemic event:
primary outcome

Overall 331/944 (35.1) 317/962 (33.0) 111 (0.91-1.34)*  0.30
Infectious eventt 238/936 (25.4) 240/954 (25.2) 1.02 (0.83-1.26)*  0.83
Sepsis 210/982 (21.4) 214/983 (21.8)
Wound infection 55/921 (6.0) 46/936 (4.9)
Ischemic event 156/991 (15.7) 139/99 (114.0) 1.16 (0.90-1.49)*  0.26
Permanent stroke 15/989 (1.5) 17/985 (1.7)
Myocardial infarction 3/987 (0.3) 4/981 (0.4)
Gut infarction 6/987 (0.6) 1/982 (0.1)
Acute kidney injury 140/989 (14.2) 122/989 (12.3)

Stage 1 49/989 (5.0) 40/989 (4.0)

Stage 2 39/989 (3.9) 35/989 (3.5)

Stage 3 50/989 (5.1) 46/989 (4.7)

Murphy et al. NEJM 2015



TITRe2 trial : Hb 7.5 g/dl vs Hb 9 g/dl

N=2007, multicentre 17, Non -emergency Cardiac surgery ,
30% NYHA >3

Table 3. Outcomes.

Secondary outcomes

No. of hours in ICU or high-
dependency unit3

Median 49.5 45.9 0.97 (0.89-1.06)§  0.53
Interquartile range 21.9-99.7 20.1-94.8
No. of days in hospital€|
Median 7.0 7.0 1.00 (0.92-1.10)§  0.94
Interquartile range 5.0-10.0 5.0-10.0
All-cause mortality at 90 days 42/1000 (4.2) 26/1003 (2.6) 1.64 (1.00-2.67)§  0.045
Clinically significant pulmonary 127/979 (13.0) 116/982 (11.8) 1.11 (0.85-1.45)*  0.45

complications

All-cause mortality at 30 days 26/1000 (2.6) 19/1003 (1.9)

Murphy et al. NEJM 2015






