
e4 - Correspondence
2. Roman MA, Abbasciano RG, Pathak S, et al. Patient blood

management interventions do not lead to important

clinical benefits or cost-effectiveness for major surgery: a

network meta-analysis. Br J Anaesth 2021; 126: 149e56

3. Carson JL. Myocardial Ischemia and Transfusion (MINT).

Available from: https://clinicaltrials.gov/ct2/show/

NCT02981407 (accessed 25 August 2020).

4. Reeves BC, Pike K, Rogers CA, et al. A multicentre rando-

mised controlled trial of Transfusion Indication Threshold

Reduction on transfusion rates, morbidity and health-care

resource use following cardiac surgery (TITRe2). Health

Technol Assess 2016; 20: 1e260

5. Stokes EA, Wordsworth S, Bargo D, et al. Are lower levels of

red blood cell transfusion more cost-effective than liberal

levels after cardiac surgery? Findings from the TITRe2

randomised controlled trial. BMJ Open 2016; 6, e011311

6. Mazer CD, Whitlock RP, Fergusson DA, et al. Restrictive or

liberal red-cell transfusion for cardiac surgery. New Engl J

Med 2017; 377: 2133e44

7. Carson JL, Terrin ML, Noveck H, et al. Liberal or restrictive

transfusion in high-risk patients after hip surgery. N Engl J

Med 2011; 365: 2453e62
DOIs of original article: 10.1016/j.bja.2020.04.087, 10.1016/j.bja.2020.
08.029.
8. Mazer CD, Whitlock RP, Fergusson DA, et al. Six-month

outcomes after restrictive or liberal transfusion for car-

diac surgery. N Engl J Med 2018; 379: 1224e33

9. Patel NN, Avlonitis VS, Jones HE, Reeves BC, Sterne JA,

Murphy GJ. Indications for red blood cell transfusion in

cardiac surgery: a systematic review and meta-analysis.

Lancet Haematol 2015; 2: e543e53

10. Hajjar LA, Vincent JL, Galas FR, et al. Transfusion re-

quirements after cardiac surgery: the TRACS randomized

controlled trial. JAMA 2010; 304: 1559e67

11. Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I,

Petticrew M. Developing and evaluating complex in-

terventions: the new Medical Research Council guidance.

BMJ 2008; 337: a1655

12. Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I,

Petticrew M. Developing and evaluating complex interventions

2019. Available from: https://mrc.ukri.org/documents/pdf/

complex-interventions-guidance/. [Accessed 25 August

2020]
doi: 10.1016/j.bja.2020.08.039

Advance Access Publication Date: 22 September 2020

© 2020 British Journal of Anaesthesia. Published by Elsevier Ltd. All rights reserved.
Patient blood management interventions lead to important benefits
for major surgery. Comment on Br J Anaesth 2021; 126: 149e56

Mazyar Javidroozi1, Jean-Francois Hardy2,3 and Sherri Ozawa4,5,*

1Department of Anesthesiology, Englewood Hospital & Medical Center, Englewood, NJ, USA, 2Network for the

Advancement of Patient Blood Management, Haemostasis and Thrombosis (NATA), Paris, France, 3Department of

Anesthesiology and Pain Medicine, University of Montreal, Montreal, QC, Canada, 4Patient Blood Management,

Englewood Health, Englewood, NJ, USA and 5Society for the Advancement of Blood Management, Englewood, NJ, USA

*Corresponding author. E-mail: sozawa@accumen.com

Keywords: bleeding; clinical outcomes; effectiveness; meta-analysis; mortality; patient blood management; transfusion
EditordSystematic reviews and meta-analyses provide

clinicians and policymakers with valuable, simple, and

reliable summary measures to guide decisions on various

conditions and treatments. In our opinion, the recent

meta-analysis by Roman and colleagues1 on certain

patient blood management (PBM) interventions misses the

mark. We have concerns about potentially far-reaching

negative impacts of the conclusions that are not wholly

supported by the evidence.

In their meta-analysis,1 the authors focused on three

outcome domains and clearly showed the effectiveness of the

studied PBM measures in two (measures of transfusion/
bleeding and measures of resource use). Conversely, they

failed to detect efficacy in the domain of clinical effectiveness,

led by mortality.1 Finally, the authors were only able to iden-

tify a single RCT addressing cost-effectiveness of a PBM mo-

dality that showed significant cost reduction, but the results

were not fully consistent with four other model-based

studies.1 Consequently, the authors concluded that ‘PBM in-

terventions did not lead to important clinical benefits or cost-

effectiveness’ as indicated in the title of their manuscript and

highlighted in the abstract.1 Titles and abstracts are often the

first (and sometimes, only) parts of a paper seen by many cli-

nicians, and the message conveyed, that PBM does not work,

cannot be any more clear. That message is inconsistent with

their findings.
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PBM modalities reduce allogeneic blood transfusions and

surgical blood loss.1 Both are quality measures.2 Blood trans-

fusions are independently linked to worse clinical outcomes,

as shown by several studies.3 Therefore, it is not unreasonable

to expect that measures leading to reduced transfusions

would also lead to improved clinical outcomes. We think the

reason this was not supported in the meta-analysis by Roman

and colleagues1 lies in the design and power of the primary

studies included.

Although clinical outcomes such as mortality are very

important, given their low occurrence rate, they can be chal-

lenging to assess in clinical studies.4 To design a study suffi-

ciently powered to assess an outcome that occurs in a few

percent of cases, thousands of patients are needed. The find-

ings of the meta-analysis by Roman and colleagues should be

interpreted in the context of many primary studies that are

severely under-powered to detect improvements in low inci-

dence clinical measures such as mortality.

Meta-analyses can address the power limitations of smaller

studies by pooling and analysing the raw data from multiple

studies in what is known as an individual participant data (IPD)

approach. Conversely, if a meta-analysis pools the treatment

effects of the individual studies instead of the raw data (known

as the aggregate data [AD] approach), it may fail to show sta-

tistically significant improvements when individual studies

report non-significant treatment effects.5 The results from the

ADand IPDapproaches aremore likely to be in agreementwhen

the individual studies are sufficiently powered,6 butmany trials

on PBM modalities are not adequately powered for clinical

outcomes such as mortality,4 passing the limitation on to the

aggregate parameter estimates of meta-analyses.

Heterogeneity is a common concern in meta-analyses, and

statistical tests (such as tau,2 I2 statistics, and Cochran’s Q) are

used to assess for it. Nonetheless, these tests primarily address

statistical heterogeneity. Clinical heterogeneity that arises from

differences inpatient, interventionoroutcomecharacteristics is

more difficult to assess, and no statisticalmethod can adjust for

it if present.7 The studies included in this network meta-

analysis span vastly different patient populations, procedures,

and interventions. Efficacy of some PBM treatments can be

highly sensitive to patient and procedure characteristics. For

example perioperative red blood cell recovery is more effective

in procedures associatedwith higher blood loss.8 Similarly, iron

therapy is more likely to help when iron deficiency is present.

PBM strategies advocate an individualised approach tailored to

each patient’s specific needs and conditions,9 and it can be

challenging to pool the results of heterogeneous studies with

one-size-fits-all approaches to assess the impact of PBM stra-

tegies as was attempted in this meta-analysis.1

Improvement in clinical outcomes remains the ultimate

endpoint of PBM.10 Assessment of clinical outcomes requires

properly designed and adequately powered studies, however.

In the absence of such studies, meta-analyses using the IPD

approach may compensate for limited sample size of indi-

vidual studies, but those using the AD approach such as the

one by Roman and colleagues1 run the risk of propagating the

limitations of the primary studies.4 In the meantime, surro-

gate endpoints such as transfusion rate and volumes can serve
as lower hanging fruit to demonstrate the effectiveness of PBM

modalities.4

We find it inaccurate (if not irresponsible) to declare PBM

modalities ‘ineffective’ despite clear evidence supporting their

positive impact on reducing perioperative transfusion and

bleeding, and shortening length of stay.1 As clinicians, we can

reasonably expect the improved clinical outcomes to follow

when transfusion is reduced, bleeding is controlled, and

anaemia is managed.
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