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Patient Blood Management: the new standard

reoperative anemia,' high blood loss,> and

transfusion of allogeneic blood products®*® all

adversely affect patient outcome. Patient Blood

Management (PBM) aims to reduce the need
for blood transfusions preemptively to improve patient
safety and outcome.” The three pillars of PBM consist
of treating preoperative anemia, reducing perioperative
blood loss, and optimizing anemia tolerance. In addi-
tion, the use of restrictive, evidence-based, and patient-
centered transfusion triggers is an integral part of
PBM.%?

Implementing one or more PBM measures has
indeed improved certain patient outcomes in the past,®'?
and some of these studies included well over 100,000
patients.'®'® What is then so unique in the landmark
study by Leahy and colleagues'® in this issue of
TRANSFUSION in which they describe the success of
the health system-wide PBM program implementation
in Western Australia? Its uniqueness includes:

e The largest ever number of patients studied:
605,064.

e Multi-centric: four major adult tertiary care
hospitals.

e Health system-wide PBM program not focused on
surgical disciplines alone.

e  Multiple outcomes assessed:

o Safety;

o Clinical outcomes;

o Transfusions;

o Costs.

Duration of the study: 6 years.

The results are indeed impressive. The authors
report a progressively reduced adjusted in-hospital mor-
tality (—28%), a shorter hospital length of stay (—15%),
less hospital-acquired infections (—21%), and a reduced
rate of myocardial infarction or stroke (—31%). Transfu-
sions of allogeneic blood products were also reduced by
41% whereby transfusions of red blood cells (RBCs)
were down 41%, fresh-frozen plasma (FFP) down 47%,
and platelets (PLTs) down 27%. These trends resulted in
reduction of blood product acquisition costs of more
than US$18M and a reduction of activity-based transfu-
sion costs of more than US$80M.
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There is another, more remarkable achievement:
the percentage of elective patients admitted with ane-
mia decreased from 20.8% to 14.4%. This result can be
attributed to consistent identification and treatment of
existing anemia and iron deficiency in the weeks before
hospitalization. To my knowledge, this study is the first
worldwide so far reporting a substantial reduction of
the preoperative anemia rate. This achievement is high-
ly remarkable given the logistic complexity of preopera-
tive anemia treatment.

How was this program better than any other PBM
program so far? The current article does not give a
definitive answer. However, the extremely intense edu-
cational activity of the proponents of the Western Aus-
tralia PBM program already described in a previous
report by Leahy and colleagues in 2014™ may be a key
element in increasing the awareness of the high inci-
dence of preoperative anemia and iron deficiency and
its negative consequences on outcome."'>'® In addi-
tion, hospital physicians and referring general practi-
tioners could consult readily accessible diagnostic and
therapeutic algorithms (http://www.healthnetworks.
health.wa.gov.au/modelsofcare/docs/Elective_Joint_
Replacement.pdf). Ironically, the highest-quality studies
on the success of pre- and postoperative anemia treat-
ment'’?* were published years after the start of the
Western Australia PBM program. However, a consensus
is growing that elective surgery should be delayed until
anemia correction. This movement started with individ-
ual claims.® Then experts stopped a prospective ran-
domized study on the efficacy of preoperative treatment
of iron deficiency anemia with intravenous (IV) iron
due to a much more favorable outcome in the treat-
ment group as compared to placebo group.'” Finally, a
professional society (Association of Anaesthetists of
Great Britain and Ireland [AAGBI]))*' recommended
delaying elective surgery until anemia correction in
patients with an expected blood loss of more than
500 mL or an expected transfusion rate of more than
10%.2*? In addition, preoperative correction of iron
deficiency without anemia has become recognized as
likely to be beneficial for patient outcome.?*

The time course of the improvements of the clinical
outcomes is highly interesting. For most clinical out-
comes, it took 2 to 3 years until they became signifi-
cantly improved (Table 2 of the paper'*). This lag
period may well explain why other big PBM programs
could only detect trends toward an improvement in
clinical outcomes since most analyses published so far
analyzed only the first year after the implementation of
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the PBM program.'® An observation period of 3 years
thus should be the minimum time of assessment when
analyzing the success of a PBM program.

Cost savings were also most remarkable: A one-
time investment of only US$4.4 million resulted in total
savings of more than US$18 million for blood product
acquisition costs. Interestingly, the reduction of the use
of allogeneic blood products was progressive and was
lowest in the last year of the study, the financial year
2013/2014 (Fig. 3 of the paper'®). With these blood
product usage data and the price data provided in the
appendix, one can calculate that the product acquisi-
tion costs were 37% lower in financial year 2013/2014
compared with the reference year 2008/2009. Accord-
ingly, the cost savings in the last year of the study were
US$6.8 million—and these are yearly cost savings pro-
vided that the transfusion rate remains low, which
indeed is the case according to Fig. 1 of the paper.'* In
addition, if we talk about yearly savings of US$6.8 mil-
lion we underestimate the true cost savings since the
product costs represent only a fraction of costs to a
hospital when the true costs of administering blood
products are calculated according to the established
activity-based costing model.”*?* Taking into account
all accompanying costs the true cost savings increase to
at least US$29 million yearly. Of course, the costs for
pre- and postoperative anemia treatment with drugs
such as IV iron, vitamin B12, folic acid, and erythropoi-
etin rather than RBC transfusion and the use of coagu-
lation factors rather than FFP or PLT transfusions has
not yet been included. However, the costs for a pro-
longed hospital length of stay, treatment of hospital-
acquired infections, and myocardial infarction or stroke
have not been included in the overall analysis. Overall,
my personal prediction is that the true yearly cost sav-
ings may be closer to US$29 million than US$6.8
million.

Another aspect of the landmark paper by Leahy
and colleagues deserves mentioning: The health sys-
tem-wide PBM program did not focus on surgical disci-
plines alone.'* This broader scope is of particular
relevance given the fact that close to 70% of blood
products are used at current time in nonsurgical disci-
plines.?® Therefore, highly successful surgery-oriented
PBM programs should consider expanding their target
patient population to nonsurgical patient groups.

The take home message is: PBM is safe and effica-
cious in improving patient outcome, in reducing the
need for allogeneic blood product transfusion, and in
lowering costs. The Western Australia Department of
Health should be congratulated for their courageous
and visionary decision 10 years ago to support this
statewide PBM program and the local champions for
implementing the program for many years. With the
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current achievements, this program is clearly number
one worldwide and as such has set new standards.

Donat R. Spahn, MD, FRCA

e-mail: donat.spahn@usz.ch

Institute of Anesthesiology

University and University Hospital of Zurich
Zurich, Switzerland

REFERENCES

1. Musallam KM, Tamim HM, Richards T, et al. Preoperative
anaemia and postoperative outcomes in non-cardiac
surgery: a retrospective cohort study. Lancet 2011;378:
1396-407.

2. Ranucci M, Baryshnikova E, Castelvecchio S, et al. Major
bleeding, transfusions, and anemia: the deadly triad of
cardiac surgery. Ann Thorac Surg 2013;96:478-85.

3. Spahn DR, Goodnough LT. Alternatives to blood transfu-
sion. Lancet 2013;381:1855-65.

4. Baharoglu MI, Cordonnier C, Al-Shahi Salman R, et al.
Platelet transfusion versus standard care after acute stroke
due to spontaneous cerebral haemorrhage associated with
antiplatelet therapy (PATCH): a randomised, open-label,
phase 3 trial. Lancet 2016;387:2605-13.

5. Chai-Adisaksopha C, Hillis C, Siegal DM, et al. Prothrom-
bin complex concentrates versus fresh frozen plasma for
warfarin reversal. A systematic review and meta-analysis.
Thromb Haemost 2016;116:879-90.

6. Desborough M, Sandu R, Brunskill SJ, et al. Fresh frozen
plasma for cardiovascular surgery. Cochrane Database Syst
Rev 2015;(7):CD007614.

7. Spahn DR, Moch H, Hofmann A, et al. Patient blood
management: the pragmatic solution for the problems
with blood transfusions. Anesthesiology 2008;109:

951-3.

8. Meybohm P, Richards T, Isbister J, et al. Patient blood
management bundles to facilitate implementation.
Transfus Med Rev 2017;31:62-71.

9. Whitaker B, Rajbhandary S, Kleinman S, et al. Trends in
United States blood collection and transfusion: results
from the 2013 AABB Blood Collection, Utilization, and
Patient Blood Management Survey. Transfusion 2016;56:
2173-83.

10. Meybohm P, Herrmann E, Steinbicker AU, et al. Patient
blood management is associated with a substantial
reduction of red blood cell utilization and safe for
patient’s outcome: a prospective, multicenter cohort study
with a noninferiority design. Ann Surg 2016; 264:203-11.

11. Clevenger B, Mallett SV, Klein AA, et al. Patient blood
management to reduce surgical risk. Br J Surg 2015;102:
1325-37.

12. Goodnough LT, Shah N. The next chapter in patient blood
management: real-time clinical decision support. Am J
Clin Pathol 2014;142:741-7.



13.

14.

15.

16.

17.

18.

19.

Leahy ME Roberts H, Mukhtar SA, et al. A pragmatic
approach to embedding patient blood management in a
tertiary hospital. Transfusion 2014;54:1133-45.

Leahy ME Hofmann A, Towler S, et al. Improved outcomes
and reduced costs associated with a health-system-wide
patient blood management program: a retrospective
observational study in four major adult tertiary care hos-
pitals. Transfusion 2017;57:1347-58.

Baron DM, Hochrieser H, Posch M, et al. Preoperative
anaemia is associated with poor clinical outcome in non-
cardiac surgery patients. Br ] Anaesth 2014;113:416-23.
Jankowska EA, Tkaczyszyn M, Suchocki T, et al. Effects of
intravenous iron therapy in iron-deficient patients with
systolic heart failure: a meta-analysis of randomized con-
trolled trials. Eur ] Heart Fail 2016;18:786-95.

Froessler B, Palm B, Weber I, et al. The important role for
intravenous iron in perioperative patient blood manage-
ment in major abdominal surgery. A randomized con-
trolled trial. Ann Surg 2016;264:41-6.

Calleja JL, Delgado S, del Val A, et al. Ferric carboxymal-
tose reduces transfusions and hospital stay in patients
with colon cancer and anemia. Int J Colorectal Dis 2016;
31:543-51.

Khalafallah AA, Yan C, Al-Badri R, et al. Intravenous ferric
carboxymaltose versus standard care in the management

20.

21.

22.

23.

24.

25.

EDITORIAL

of postoperative anaemia: a prospective, open-label,
randomised controlled trial. Lancet Haematol 2016;3:
e415-25.

Holm C, Thomsen LL, Norgaard A, et al. Single-dose intra-
venous iron infusion versus red blood cell transfusion for
the treatment of severe postpartum anaemia: a random-
ized controlled pilot study. Vox Sang 2017 [Epub ahead of
print].

Klein AA, Arnold B, Bingham RM, et al. AAGBI guidelines:
the use of blood components and their alternatives 2016.
Anaesthesia 2016;71:829-42.

Munoz M, Acheson AG, Auerbach M, et al. International
consensus statement on the peri-operative management
of anaemia and iron deficiency. Anaesthesia 2017;72:233-
47.

Shander A, Hofmann A, Ozawa S, et al. Activity-based
costs of blood transfusions in surgical patients at four
hospitals. Transfusion 2010;50:753-65.

Shander A, Ozawa S, Hofmann A. Activity-based costs of
plasma transfusions in medical and surgical inpatients at
a US hospital. Vox Sang 2016;111:55-61.

Tinegate H, Pendry K, Murphy M, et al. Where do all the
red blood cells (RBCs) go? Results of a survey of RBC use
in England and North Wales in 2014. Transfusion 2016;56:
139-45. NN

Volume 57, June 2017 TRANSFUSION 1327



