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thoracic surgery: more than just matters of the heart
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A mindful approach to intra-operative utilization of
red blood cell (RBC) transfusion has become a topic of
renewed interest in the last few years. While maintaining
adequate tissue perfusion and oxygen carrying capacity is
vital to optimizing surgical outcomes, liberal transfusion
parameters are also potentially harmful. Transfusion
of blood products is associated with increased rates of
infection (cytomegalovirus, Epstein-Barr virus, hepatitis
B, hepatitis C, chagas, babesiosis, Lyme, etc.), acute
transfusion reactions, transfusion related acute lung injury,
and hemolysis, among other complications, suggesting
that a judicious approach to their use is appropriate (1-5).
Initiatives to improve blood utilization may have the
most impact in the surgical arena, given large variations
in transfusion practices that have been evidenced in both
cardiac and non-cardiac surgical subspecialties (6,7). As
such, significant efforts have been made to standardize
blood utilization in surgical practices. For example, Mazer
and colleagues demonstrated that a restrictive approach
to intraoperative red cell transfusion in moderate-high
risk cardiac surgery patients was non-inferior to a liberal
approach in terms of survival, cardiovascular, and renal
outcomes (8). In fact, in 2021 the Society for Thoracic
Surgery, American Society of Extracorporeal Technology,

Society of Cardiovascular Anesthesiologists, and Society
for Advancement of Blood Management published an
update to their blood management practice guidelines (9).
This document incorporated the framework of patient
blood management (PBM) in proposing sweeping
recommendations in pre-operative, intra-operative, and
post-operative care practices to reduce blood loss and
transfusion. The tenets of PBM, which are included in
Figure 1, provide structure to the protocolized approach
that the guidelines espouse. Most of the focus in blood
utilization has been on surgical subspecialties with high
rates of intra-operative hemorrhage, like orthopedic and
cardiovascular surgery (10). Unfortunately, there is little
evidence to guide transfusion practice changes in non-
cardiac thoracic surgery, although opportunity exists in this
realm, too.

In a recent issue of Fournal of Thoracic Disease, Galata and
colleagues provide a much-needed update on erythrocyte
transfusion practices in non-cardiac thoracic surgery (11).
The authors performed a retrospective analysis of 379
consecutive patients that underwent general thoracic
surgery at their tertiary referral center in Mainz, Germany
in 2021. In their analysis the authors assessed RBC
transfusion needs during the first three days of surgery
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o Optimize coagulation

utilizing mini-circuits

o Patient-centered decision making

» Pre-operative management of anemia, with particular focus on treating iron deficiency

e Interdisciplinary blood conservation modalities including pharmacologic interventions,
off-pump surgery, acute normovolemic hemodilution, retrograde autologous priming, and

Figure 1 Tenets of patient blood management.

and performed univariate and multivariate analyses to
identify risk factors associated with greater transfusion
requirements. The Mainz cohort consisted of patients
with a median age of 65 (IQR, 53-74) and a body mass
index (BMI) of 25.4 kg/m’ (IQR, 22.0-29.6). Just over half
(50.7%) had malignant disease. Fifty-five percent of the
cohort were an American Society of Anesthesiologists (ASA)
disease severity class 3 (severe systemic disease), while 29%
of patients were class 2 (mild systemic disease), and ~15% of
patients had class 4 disease (severe disease that is a constant
threat to life). All patients were routinely cross matched for
two units of blood, more for high-risk cases. The majority
of cases performed were minimally invasive with 72.4%
being video-assisted thoracic surgery (VATS) or robot-
assisted thoracic surgery (RATS). A similar percentage
of cases (72.6%) were elective cases. Lung resections
accounted for 44.6% of cases, with 18.5% being wedge
resections and 15.3% being lobectomies. Of the 55.5%
cases that were not resections of lung parenchyma, 16.4%
were pleural surgeries, 10% decortications, 7.4% chest wall
cases; the rest included surgery to the mediastinum and
evacuations of hemothoraces and pneumothoraces. Notably,
close to 20% of patients were on anticoagulation prior to
surgery, but all therapeutic anticoagulation was held for an
appropriate amount of time preoperatively. Aspirin, on the
other hand, was continued in patients requiring elective
surgery, if previously prescribed. The transfusion rate in
this cohort was 7.4% (28 patients), with a median of 2 units
per cross-matched patient (IQR, 2-4). The majority of
patients transfused (21/28 or 75%) received blood on the
day of surgery. The transfusion rate for patients undergoing
minimally invasive surgery was 2.7%, while the transfusion
rate for open surgeries was 20%. Transfusion rates for
specific procedures included 5.2% for lobectomies, 13%
for mediastinal surgery, and 44.7% for decortication of
empyemas. Risk factors associated with transfusion need
were identified by multivariable analysis and included pre-
procedure hemoglobin <10.4 g/dL (OR =0.52), age >77 years
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(OR =1.07), the need for open surgery (OR =26.41), and
decortication procedures (OR =15.71), all with P value <
0.01. Overall, 916 units of blood were crossmatched and
68 were transfused.

The findings presented by Galata and colleagues are
predictable, but important. They demonstrate a real-world
snapshot of transfusion needs in an academic thoracic
surgery practice. With the wide-spread use of minimally
invasive procedures and the establishment of patient
blood management programs, transfusion incidence has
decreased from a historic 23.6% for anatomic resections
to 2.4%. Overall transfusion rates for all types of thoracic
procedures have decreased from 16.1% to 7.4% (12). Why
are these findings important? For one, they can be used to
provide more accurate prognostication regarding bleeding
complications to patients, especially those opposed to
receiving blood products. In addition, these data can be
used to identify patients that may need type and screens, vs.
crossmatches, vs. no pre-procedural testing at all, providing
a sensible, patient-centered approach to laboratory testing.
This may be valuable for patients with known antibodies
where crossmatching may be an arduous process; the
blood antibody rate of 7.6% identified in this study is
not insignificant. Higher risk elective procedures may be
timed to coincide with favorable blood bank staffing to
accommodate patient needs.

Strengths of this study include the fact that transfusion
rates and risk factors for transfusions are on par with
findings from recent cohort studies regarding RBC
transfusion practices in thoracic surgery (13-16). Moreover,
this study demonstrates what transfusion needs are in a
“real-world” contemporary cohort where management
practices are aligned with current recommendations for
patient blood management. Different from other studies,
Galata and colleagues identify that patients undergoing
non-elective procedures are at higher risk for RBC
transfusions. This study is limited by its single-center,
retrospective design, which in this case further highlights
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idiosyncratic institution-specific practices. For example, the
crossmatch rate of 86.5% in this center is high compared
to other centers, especially when many other centers are
limiting type and screens for anatomic lung resections and
esophagectomies (13,17,18). It would have been interesting
to have seen more granular data regarding pre-operative
management in elective procedures, especially related to
treating anemia and optimizing anticoagulation.

Overall, the authors provide compelling evidence related
to the benefits of patient blood management and embracing
minimally invasive surgery in reducing transfusion needs.
These common-sense approaches are important for
stewardship of scarce resources and have the potential to
improve patient outcomes.

Acknowledgments

Funding: None.

Footnote

Provenance and Peer Review: This article was commissioned
by the editorial office, Fournal of Thoracic Disease. The article
did not undergo external peer review.

Conflicts of Interest: Both authors have completed the ICMJE
uniform disclosure form (available at https://jtd.amegroups.
com/article/view/10.21037/jtd-23-802/coif). The authors
have no conflicts of interest to declare.

Ethical Statement: The authors are accountable or all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article
distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with
the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the
formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Parker T, Brealey D, Dyson A, et al. Optimising organ

© Journal of Thoracic Disease. All rights reserved.

10.

11.

12.

13.

14.

3507

perfusion in the high-risk surgical and critical care patient:
a narrative review. Br J Anaesth 2019;123:170-6.

Busch MP, Bloch EM, Kleinman S. Prevention of
transfusion-transmitted infections. Blood 2019;133:1854-64.
Rohde JM, Dimcheff DE, Blumberg N, et al. Health
care-associated infection after red blood cell transfusion:
a systematic review and meta-analysis. JAMA
2014;311:1317-26.

Semple JW, Rebetz J, Kapur R. Transfusion-associated
circulatory overload and transfusion-related acute lung
injury. Blood 2019;133:1840-53.

Tinegate H, Birchall J, Gray A, et al. Guideline on the
investigation and management of acute transfusion
reactions. Prepared by the BCSH Blood Transfusion Task
Force. Br ] Haematol 2012;159:143-53.

Snyder-Ramos SA, Mohnle P, Weng YS, et al. The
ongoing variability in blood transfusion practices in cardiac
surgery. Transfusion 2008;48:1284-99.

Qian F, Osler TM, Eaton MP, et al. Variation of blood
transfusion in patients undergoing major noncardiac
surgery. Ann Surg 2013;257:266-78.

Mazer CD, Whitlock RP, Fergusson DA, et al. Restrictive
or Liberal Red-Cell Transfusion for Cardiac Surgery. N
Engl J Med 2017;377:2133-44.

Tibi P, McClure RS, Huang J, et al. STS/SCA/AmSECT/
SABM Update to the Clinical Practice Guidelines on
Patient Blood Management. ] Extra Corpor Technol
2021;53:97-124.

Cobain TJ, Vamvakas EC, Wells A, et al. A survey of the
demographics of blood use. Transfus Med 2007;17:1-15.
Galata C, Roessner ED, Dette F, et al. An update on red
blood cell transfusion in non-cardiac thoracic surgery. J
Thorac Dis 2023;15:2926-35.

Griffiths EM, Kaplan DK, Goldstraw P, et al. Review

of blood transfusion practices in thoracic surgery. Ann
Thorac Surg 1994;57:736-9.

Abdelsattar ZM, Joshi V, Cassivi S, et al. Preoperative
Type and Screen Before General Thoracic Surgery: A
Nomogram to Reduce Unnecessary Tests. Ann Thorac
Surg 2023;115:519-25.

Byrd CT, Williams KM, Backhus LM. A brief overview
of thoracic surgery in the United States. ] Thorac Dis
2022;14:218-26.

. Xu]J, Ni H, Wu Y, et al. Perioperative comparison of

video-assisted thoracic surgery and open lobectomy for
pT1-stage non-small cell lung cancer patients in China:
a multi-center propensity score-matched analysis. Transl
Lung Cancer Res 2021;10:402-14.

7 Thorac Dis 2023;15(7):3505-3508 | https://dx.doi.org/10.21037/jtd-23-802


https://jtd.amegroups.com/article/view/10.21037/jtd-23-802/coif
https://jtd.amegroups.com/article/view/10.21037/jtd-23-802/coif
https://creativecommons.org/licenses/by-nc-nd/4.0/

3508 Trindade and Demarest. Editorial on RBC transfusion in thoracic surgery

16. Sun TY, Xie CL, Tan Z, et al. Short-term outcomes Lung Resection and Esophagectomy. J Surg Res
of robotic lobectomy versus video-assisted lobectomy 2020;255:411-9.
in patients with pulmonary neoplasms. Thorac Cancer 18. Finley DJ, Fay KA, Porter ED, et al. Reducing
2023;14:1512-9. Unnecessary Type and Screens Prior to Thoracic

17. Azizgolshani NM, Porter ED, Fay KA, et al. Preoperative Surgery: A Quality Improvement Initiative. ] Surg Res
Type and Screen is Unnecessary in Elective Anatomic 2023;283:743-50.

Cite this article as: Trindade AJ, Demarest CT. Judicious red
blood cell transfusion practices in non-cardiac thoracic surgery:
more than just matters of the heart. ] Thorac Dis 2023;15(7):3505-
3508. doi: 10.21037/jtd-23-802

© Journal of Thoracic Disease. All rights reserved. 7 Thorac Dis 2023;15(7):3505-3508 | https://dx.doi.org/10.21037/jtd-23-802



