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Abstract

The purpose of this viewpoint is to provide awareness of the current opportunities to enhance a high-value care approach to blood
product transfusion. It provides a historical context to the evolution of blood management, as well as of the patient safety and
high-value care movement. Leveraging current technology for enhanced education, as well as clinical decision support, is also
discussed.
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Origins of High-Value Care

The need to improve patient outcomes, with emphasis on patient
safety, evidence-based decision-making, and a strong focus on
high-value care, stemmed from the US Institute of Medicine’s
seminal publication To Err Is Human [1], which was very
influential in enhancing awareness of the impact of individual
human behavior and decision-making on patients’ outcomes.
It was a humbling and necessary perspective that spearheaded
a movement toward more effective, efficient, cost-effective,
and high-value–oriented practice of medicine.

Historical Perspective on Blood
Management

Blood management is not an exception to this movement.
Transfusional medicine underwent tremendous development
during the second half of the 20th century, faced with specific
challenges such as the need for bloodless surgery in patients
who refused blood transfusions and the rise of
transfusion-associated viral diseases [2]. In addition, there was

growing evidence of the adverse consequences associated with
liberal blood transfusion, including increased mortality, sepsis,
and increased length of hospitalization. This led to an awareness
of the need to focus efforts on developing blood product
transfusion based on the individual need of the patient, and in
2005, Isbister [3] coined the term “patient blood management.”
This is a complex approach that focuses on three pillars: (1)
optimizing patient hematopoiesis and enhancing red cell mass,
(2) minimizing blood losses with improved source control and
optimization of coagulopathy, and (3) enhancing patient
tolerance to anemia [2]. In the past 30 years, substantial evidence
grew to support a more restrictive transfusional approach once
there was evidence that patients could tolerate lower hemoglobin
values without major adverse effects; this evidence came from
multiple patient populations, such as critically ill patients, older
patients with high cardiovascular risk undergoing surgery, and
patients with active gastrointestinal bleeding [4]. Another very
important aspect that must be considered is the increasing cost
associated with transfusion of blood products. Furthermore,
procedures aimed to enhance patient safety (eg, pathogen
reduction in platelets) substantially increase the overall cost of
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transfusion. A high-value care approach helps to gain insight
into nontransfusional alternatives to optimize underlying
hematologic conditions, but also to be cost conscious and aware
of the financial impact of indiscriminate use of blood [5,6].

Aim

The aim of this viewpoint is to allow physicians and clinicians
caring for surgical patients who order blood products to reflect
on the impact of the high-value care movement in blood
management and transfusional medicine, as well as on the
currently prevailing opportunities to enhance better
decision-making; this is particularly relevant after considering
the historical perspective. Ideally, the best scenario would be
that patients undergo procedures and hospitalizations with
minimal exposure to blood products, aiming to leverage
nontransfusional correction of underlying hematologic
processes. This requires enhanced awareness of current
guidelines and standards of care, as well as leveraging current
technology (eg, electronic health records) to help gain insight
into current transfusion practices and to provide direct clinical
decision-support tools that facilitate best practices in blood
product ordering.

There is strong evidence of the increasing complexity of
hospitalized and surgical patients [7]. It can be hypothesized
that this complexity is also associated with anemia and
coagulopathy as increasingly encountered comorbid conditions,
especially in surgical patients. The physicians and health care
professionals caring for these patients must have enhanced
awareness to identify and recognize anemia and coagulopathy,
with a subsequent diagnostic approach aiming to not just treat
but to identify its etiology to optimize a nontransfusional
approach (eg, the use of intravenous iron) [8]. A pharmacologic
approach to anemia provides a more efficient and
patient-centered optimization of these comorbidities with
consequent enhanced treatment effectiveness and decreased
adverse outcomes associated with unnecessary blood transfusion
[4].

Current Challenges

The current 2023 Association for the Advancement of Blood
& Biotherapies (AABB) red blood cell transfusion guidelines
have reinforced this parsimonious approach to blood transfusion,
with even more conservative and restrictive levels to trigger
transfusion in patients with acute coronary syndromes and
pediatric patients [9]. Nonetheless, more widespread enhanced
adherence to the AABB guidelines in regard to red blood cell
transfusion is a necessity. In addition, plasma transfusion offers
a strong opportunity for improvement in health care delivery,
especially as there is a need to minimize unnecessary plasma
transfusion as well as its inappropriate dosing; plasma should
be transfused with weight-based dosing and in appropriate
clinical scenarios. Undertransfusion of plasma, by not using
weight-based dosing, is a current challenge as this not only does
not have a therapeutic corrective effect on coagulopathy but is
a source of wastage [10]. Enhanced education efforts worldwide,
as well as leverage of current technology, create awareness and
encourage adoption of a high-value approach to plasma and red

blood cell transfusion. Another element to consider as a
balancing measure to enhanced patient safety is the increased
associated cost; in the case of platelet transfusion, in the United
States the current standard of care is the use of pathogen-reduced
platelets; this approach increases costs of individual blood
products substantially [6].

The perioperative continuum of care provides different stages
to ensure that patients are properly evaluated and treated. In the
preoperative setting, the optimization of anemia carries the most
significant value through raising hemoglobin values to levels
high enough to minimize reaching the transfusion threshold
while also enhancing overall oxygen delivery [4]. In the
intraoperative setting, the leverage of cell-saver technology, as
well as optimization of coagulopathy, can mitigate the risk of
blood product use; however, awareness of appropriate
indications as well as of dosing of blood products promotes a
high-value approach and minimizes wastage [9,10]. In the
postoperative realm, it involves ensuring appropriate monitoring
of ongoing blood losses, as well as monitoring the patient for
potential complications associated with postsurgical anemia,
such as myocardial ischemia in noncardiac surgery [11].

Potential Solutions and Opportunities

What can be done to mitigate the inappropriate overuse of blood
products, inappropriate dosing, and lack of awareness of the
associated costs? Appropriate data bank analysis and data-driven
interventions, as well as the implementation of human factors
engineering and newer technologies such as artificial intelligence
within the current workflow (like the electronic health record),
can enhance the effectiveness of patient blood management
efforts [12]. This entails having a database of all patients being
transfused in a hospital or health care system and being able to
have granularity to drill down to data on the individual patient,
ordering physician, and baseline and posttransfusion laboratory
values (eg, complete blood count), as well as associated outcome
metrics like readmissions, length of stay, and cost of care. In
addition, short-cycle data, which allow immediate identification
of patients who can benefit from further stratification and
assessment of underlying anemia and coagulopathy, permits
guiding clinicians to pursue real-time high-value care and
evidence-based interventions supported by clinical decision
support tools. Also, data governance of anemia and
coagulopathy assessment, as well as blood transfusion practices,
provides a platform for permit auditing, benchmarking best
practices, and providing real-time feedback to individual
physicians, increasing awareness of areas of success and
opportunities [13].

The electronic health record also provides a strong platform for
education, as clinical decision-support tools can be embedded
in the orders [14]. For instance, in our institution, we default
red blood cell transfusion orders to single units and have a
formal indication: What is the current transfusion threshold?
This allows the ordering health care professional to reflect and
select a reason when the order does not follow the current AABB
guidelines. Also, when plasma is ordered, there is an indication
to use weight-based volumes to minimize undertransfusion, as
well as education that transfusion for an international normalized
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ratio <1.8 will not have a meaningful impact. Order overriding
can occur, but with the need to provide a rationale. The more
the orders are used and experience increases with blood product
transfusion, the more exposure there will be to this workflow,
allowing for enhanced education. Also, the electronic health
record can facilitate improved documentation of blood product
transfusions, allowing the development of increased insight into
potential blood product overuse [15].

In this issue of JMIR Perioperative Medicine, we provide the
opportunity to outline the evidence for evaluation and
optimization of perioperative anemia in different surgical
populations, as well as to discuss the opportunities for leverage
of current technologies to enhance the effectiveness of
approaches to improve patient outcomes and enhance the
high-value care approach, minimizing not only financial costs,
but more importantly, decreasing patient harm.

Conflicts of Interest
MA is an associate editor of JMIR Perioperative Medicine.

References

1. Institute of Medicine (US) Committee on Quality of Health Care in America. In: Kohn LT, Corrigan JM, Donaldson MS,
editors. To Err Is Human: Building a Safer Health System. Washington, DC. National Academies Press; 2000.

2. Franchini M, Marano G, Veropalumbo E, Masiello F, Pati I, Candura F, et al. Patient blood management: a revolutionary
approach to transfusion medicine. Blood Transfus. May 2019;17(3):191-195. [FREE Full text] [doi: 10.2450/2019.0109-19]
[Medline: 31246561]

3. Isbister J. Why should health professionals be concerned about blood management and blood conservation? Updates in
Blood Conservation and Transfusion Alternatives. 2005;2:7.

4. Auron M, Duran Castillo MY, Kumar A. Parsimonious blood use and lower transfusion triggers: What is the evidence?
Cleve Clin J Med. Jan 2017;84(1):43-51. [FREE Full text] [doi: 10.3949/ccjm.84a.15134] [Medline: 28084984]

5. Jacobs JW, Diaz M, Arevalo Salazar DE, Tang A, Stephens LD, Booth GS, et al. United States blood pricing: A
cross-sectional analysis of charges and reimbursement at 200 US hospitals. Am J Hematol. Jul 2023;98(7):E179-E182.
[doi: 10.1002/ajh.26940] [Medline: 37096559]

6. Kacker S, Bloch EM, Ness PM, Gehrie EA, Marshall CE, Lokhandwala PM, et al. Financial impact of alternative approaches
to reduce bacterial contamination of platelet transfusions. Transfusion. Apr 2019;59(4):1291-1299. [FREE Full text] [doi:
10.1111/trf.15139] [Medline: 30623459]

7. Naik H, Murray TM, Khan M, Daly-Grafstein D, Liu G, Kassen BO, et al. Population-based trends in complexity of hospital
inpatients. JAMA Intern Med. Feb 01, 2024;184(2):183-192. [doi: 10.1001/jamainternmed.2023.7410] [Medline: 38190179]

8. Auron M, Duran Castillo MY. Preoperative anemia optimization: role of iron supplementation. J Xiangya Med. Oct
2018;3:-37. [FREE Full text] [doi: 10.21037/jxym.2018.09.05]

9. Carson JL, Stanworth SJ, Guyatt G, Valentine S, Dennis J, Bakhtary S, et al. Red blood cell transfusion: 2023 AABB
International Guidelines. JAMA. Nov 21, 2023;330(19):1892-1902. [doi: 10.1001/jama.2023.12914] [Medline: 37824153]

10. Drake R, Jackson B, Murphy C. Single plasma unit transfusions in adults are either unnecessary or underdosed. Am J Clin
Pathol. Jul 01, 2022;158(1):148-152. [doi: 10.1093/ajcp/aqac020] [Medline: 35218358]

11. Turan A, Cohen B, Rivas E, Liu L, Pu X, Maheshwari K, et al. Association between postoperative haemoglobin and
myocardial injury after noncardiac surgery: a retrospective cohort analysis. Br J Anaesth. Jan 2021;126(1):94-101. [FREE
Full text] [doi: 10.1016/j.bja.2020.08.056] [Medline: 33039122]

12. Gammon RR, Almozain N, Jindal A, Nair AR, Vasovic LV, Bocquet C. Patient blood management, past, present and future.
Ann Blood. Mar 2024;9:-7. [FREE Full text] [doi: 10.21037/aob-22-45]

13. Gammon RR, Coberly E, Dubey R, Jindal A, Nalezinski S, Varisco JL. Patient blood management—it is about transfusing
blood appropriately. Ann Blood. Apr 2022;7:-21. [FREE Full text] [doi: 10.21037/aob-21-70]

14. Goodnough LT, Shah N. The next chapter in patient blood management: real-time clinical decision support. Am J Clin
Pathol. Dec 2014;142(6):741-747. [doi: 10.1309/AJCP4W5CCFOZUJFU] [Medline: 25389326]

15. Bahmad HF, Oh KS, Delgado R, Azimi R, Olivares E, Poppiti R, et al. Improving documentation of blood product
administration using a standardized electronic health record-based system: a single-institution experience. Am J Clin Pathol.
Sep 01, 2023;160(3):268-275. [doi: 10.1093/ajcp/aqad049] [Medline: 37186872]

Abbreviations
AABB: Association for the Advancement of Blood & Biotherapies

JMIR Perioper Med 2024 | vol. 7 | e57012 | p. 3https://periop.jmir.org/2024/1/e57012
(page number not for citation purposes)

AuronJMIR PERIOPERATIVE MEDICINE

XSL•FO
RenderX

https://europepmc.org/abstract/MED/31246561
http://dx.doi.org/10.2450/2019.0109-19
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31246561&dopt=Abstract
https://www.ccjm.org/cgi/pmidlookup?view=long&pmid=28084984
http://dx.doi.org/10.3949/ccjm.84a.15134
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28084984&dopt=Abstract
http://dx.doi.org/10.1002/ajh.26940
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37096559&dopt=Abstract
https://europepmc.org/abstract/MED/30623459
http://dx.doi.org/10.1111/trf.15139
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30623459&dopt=Abstract
http://dx.doi.org/10.1001/jamainternmed.2023.7410
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38190179&dopt=Abstract
https://jxym.amegroups.org/article/view/4776/5553
http://dx.doi.org/10.21037/jxym.2018.09.05
http://dx.doi.org/10.1001/jama.2023.12914
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37824153&dopt=Abstract
http://dx.doi.org/10.1093/ajcp/aqac020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35218358&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0007-0912(20)30761-3
https://linkinghub.elsevier.com/retrieve/pii/S0007-0912(20)30761-3
http://dx.doi.org/10.1016/j.bja.2020.08.056
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33039122&dopt=Abstract
https://aob.amegroups.org/article/view/8259/html
http://dx.doi.org/10.21037/aob-22-45
https://aob.amegroups.org/article/view/6877/html
http://dx.doi.org/10.21037/aob-21-70
http://dx.doi.org/10.1309/AJCP4W5CCFOZUJFU
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25389326&dopt=Abstract
http://dx.doi.org/10.1093/ajcp/aqad049
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37186872&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


Edited by T de Azevedo Cardoso; submitted 01.02.24; peer-reviewed by T Leung, J Shiffermiller; comments to author 15.02.24; revised
version received 22.02.24; accepted 26.02.24; published 08.03.24

Please cite as:
Auron M
Blood Management: A Current Opportunity in Perioperative Medicine
JMIR Perioper Med 2024;7:e57012
URL: https://periop.jmir.org/2024/1/e57012
doi: 10.2196/57012
PMID: 38457232

©Moises Auron. Originally published in JMIR Perioperative Medicine (http://periop.jmir.org), 08.03.2024. This is an open-access
article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in JMIR
Perioperative Medicine, is properly cited. The complete bibliographic information, a link to the original publication on
http://periop.jmir.org, as well as this copyright and license information must be included.

JMIR Perioper Med 2024 | vol. 7 | e57012 | p. 4https://periop.jmir.org/2024/1/e57012
(page number not for citation purposes)

AuronJMIR PERIOPERATIVE MEDICINE

XSL•FO
RenderX

https://periop.jmir.org/2024/1/e57012
http://dx.doi.org/10.2196/57012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38457232&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

