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Sepsis versus cardiac surgery
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Transfusion and septic shock .

* 50% of patients with septic shock receive red

blood cells (RBCs)
Perner et al. N Engl J Med 2012

* Median 3-5 units of RBCs
Rosland et al. Scand J Trauma Resusc Emerg Med. 2014

Brandstrup et al. LIVES 2014



Is a lower threshold safe? .
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To assess the effects and safety of a

lower versus a higher haemoglobin
threshold for red blood cell transfusion
on mortality and morbidity in patients
with septic shock in the ICU



Design .

Multicentre, randomised, partly blinded trial

: }
RBC transfusion RBC transfusion
at at
Hb < 7 g/dl Hb <9 g/di




Primary outcome

Death by 90 days



Secondary outcomes

Use of life support

Ischemic events in the ICU



Sample size .

2 x 500 patients to show a 9%* absolute difference in

death at day 90 from expected 45%, an alpha of 0.05 and

a power of 80%

~derived from the 20% RRR in the subgroup of patients with
severe infection in TRICC, NEJM 1999



32 Scandinavian ICUs




Trial flow

1224 Patients were assessed

219 Were excluded
3 Had wish against transfusion
4 Had previous adverse reaction
to transfusion
137 Had received blood transfusion in
ICU
20 Had acute coronary syndrome
16 Had life-threatening bleeding
3 Had acute burn injury
17 Withdrew from active therapy
34 Were excluded because consent

could not be obtained
1005 Were randomized
5 Were excluded after randomization
1 Was erroneously randomized
4 Were deleted during the trial because
consent was withdrawn
503 Were assigned to 497 Were assigned to
the lower Hb- the higher Hb-
threshold threshold
38 Discontinued the trial 24 Discontinued the trial
protocol protocol
29 Were withdrawn on 18 Were withdrawn on
patient’s or surrogate's patient’s or surrogate's
request* request®
9 Were withdrawn on 6 Were withdrawn on
physician’s request physician's request
1 Withdrew consent for the 1 Withdrew consent for the
use of data use of data
502 (99.8%) Were 496 (99.8%) Were
included in all analyses included in all analyses
of mortality of mortality
488 (97.0%) were 489 (98.3%) were
included in all analyses inciuded in all analyses
of outcomes of outcomes




Exclusions

219 Were excluded
3 Had wish against transfusion
4 Had previous adverse reaction
to transfusion

137 Had received blood transfusion in

CU

20 Had acute coronary syndrome

16 Had life-threatening bleeding
3 Had acute burn injury
17 Withdrew from active therapy
34 Were excluded because consent
could not be obtained




Baseline characteristics

Higher .

Lower

n =503 n=497
Age 67 (57-73) 67 (58-75)
Emergency surgery 38% 414%
Chronic cardiovascular disease 15% 13%
Haematological malignancy 8% 7%
SAPS |l score 51 (42-62) 52 (44-64)
SOFA score 10 (8-12) 10 (8-12)

Values are medians (IQR) or %



Number of units transfused .

4633 units of RBCs

Lower Threshold ;: 1545

(P <0.001)

Higher Threshold : 3088



Number of patients transfused .

Lower Threshold :

312 patients (64%) received RBC

(P <0.001)

Higher Threshold :

490 patients (99%) received RBC



Lowest median Hb

Blood hemoglobin (g/dl)

11- -#- Higher threshold group

-o- Lower threshold group
104

Baseline 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

Days since Randomization



Death by 90 days .

Lower Higher P-value

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

Relative Risk 0.94 (95% C1 0.78 — 1.09)

Values are No.(%) and Cl denotes confidence interval



Time to death
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Use of any life support

Lower Relative Risk
Higher (95% Cl) P-value
Day 5 64% 62% 1.04 (0.93 - 1.14) 0.47
Day 14 37% 37% 0.99 (0.81-1.19) 0.95

Day 28 16% 20% 0.77 (0.54 - 1.09) 0.14




Ischemic events in the ICU .

Relative Risk
Lower Higher (95% Cl) P-value
Any event* 7% vs 8% 0.90(0.58-1.39) 0.64

*Cerebral, myocardial, intestinal or limb



Clinical implications .

Safe using a lower Hb-threshold (7g/dl) to guide RBC

transfusion in patients with septic shock resulting in

*  Fewer transfusions

* Fewer patients transfused



Danish Ministry of Health .

Guidelines 2007
Hb < 9.8 g/dI

* Severe ischemic heart disease
* Early phase of septic shock

* Acute and severe bleeding
Hb < 7.4 g/dI
* All other patients
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26% reduction RBCs
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Posttransfusion Hb 2014
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Cardiac surgery

Table 1. The Unadjusted and Adjusted Relative Risk With 95%
Confidence Intervals for Allogeneic Blood Transfusion According to
the Year of Surgery Among Patients Undergoing Elective First-
Time CABG Surgery

Year Unadjusted RR (95% ClI) Adjusted RR (95% ClI)
2004 1.0 (reference) 1.0 (reference)
2008 0.9(0.7-1.0) 0.7 (0.5-0.9)
2010 0.7 (0.6-0.9) 0.6 (0.5-0.8)
2014 0.4 (0.3-0.6) 0.3 (0.2-0.5)

Abbreviation: Cl, confidence interval.

Jan Jesper Andreasen, Jesper Eske Sindby , Barbara Cristina Brocki, Bodil Steen Rasmussen , Claus Dethlefsen
Efforts to Change Transfusion Practice and Reduce Transfusion Rates Are Effective in Coronary Artery Bypass Surgery

Journal of Cardiothoracic and Vascular Anesthesia, Volume 26, Issue 4, 2012, 545 - 549
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Haemodilation in cardiac surgery

* Alow Hb is not the only trigger for RBC

— Lactate, mixed venous saturation

Red blood

Al Oxygen

from lungs
Oxygen released

to tissue cells _8 o

Hemoglobin
molecules

Oxygen bonded
with hemoglobin molecules
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Transfusion Indication Threshold Reduction
(TITRe2) randomized controlled trial in cardiac
surgery: statistical analysis plan
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Abstract

Background: The Transfusion Indication Threshold Reduction (TITRe2) trial is the largest randomized controlled trial
to date to compare red blood cell transfusion strategies following cardiac surgery. This update presents the
statistical analysis plan, detailing how the study will be analyzed and presented. The statistical analysis plan has
been written following recommendations from the International Conference on Harmonisation of Technical
Requirements for Registration of Pharmaceuticals for Human Use, prior to database lock and the final analysis of
trial data. Outlined analyses are in line with the Consolidated Standards of Reporting Trials (CONSORT).

Methods and design: The study aims to randomize 2000 patients from 17 UK centres. Patients are randomized
to either a restrictive (transfuse if haemoglobin concentration <7.5 g/dl) or liberal (transfuse if haemoglobin
concentration <9 g/dl) transfusion strategy. The primary outcome is a binary composite outcome of any serious
infectious or ischaemic event in the first 3 months following randomization.

The statistical analysis plan details how non-adherence with the intervention, withdrawals from the study, and
the study population will be derived and dealt with in the analysis. The planned analyses of the trial primary and
secondary outcome measures are described in detail, including approaches taken to deal with multiple testing,
model assumptions not being met and missing data. Details of planned subgroup and sensitivity analyses and
pre-specified ancillary analyses are given, along with potential issues that have been identified with such analyses
and possible approaches to overcome such issues.

Trial registration: ISRCTN70923932.

Keywords: Cardiac surgery, Red cell, Restrictive, Statistical analysis plan, Transfusion
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