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We read with great interest the recently (Annals of Surgery,
March, 2021) published article by Kwon and collaborators (1)
about the effects of autotransfusion of salvaged blood
with single leukoreduction for liver transplant recipients
with advanced hepatocellular carcinoma (HCC). This
retrospective study assessed the impact of autotransfusion of
salvaged blood with post-transplant tumor recurrence.

Liver transplantation (LT) remains a major surgical
procedure, in which significant blood loss is often caused
by collateral vessels due to portal hypertension, impaired
coagulation and vascular procedures on major vascular
axes. Consequently, transfusion of homologous blood
products is often needed during LTs, and often in very
large amounts. The allogeneic red blood cells (RBCs)
transfusion has known adverse effects such as metabolic
disturbances, transfusion reactions, circulatory overload,
microchimerism, post-transplant HCC recurrence, surgical
site infection, coagulopathy, acute lung injury and mortality
(1,2). Moreover, if allogeneic blood transfusion is used,
there is a risk of immunomodulation, alloimmunization and
rarely of transfusion-associated graft versus host disease (3).
Thus, the need for RBC transfusion may be reduced with
the use of intraoperative blood salvage autotransfusion. The
principle of this autotransfusion is to collect the blood from
the surgical site and re-infuses autologous blood to reduce
the use of allogeneic RBCs (4).

The safety of autotransfusion in cancer surgery has been
a controversial concern. It could present the theoretical
risk of spread neoplastic cells when it is used in cancer
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surgery (5). This issue remains a concern because the
American Medical Council, in its report on autologous
blood transfusion in 1986 promulgated a contraindication
to the use of cell saver in cancer surgery based on a single
case report in 1975, where a 52-year-old patient undergoing
pneumonectomy was found to have malignant cells in
salvaged blood (3,6). This dogma has become obsolete
because since then, many authors have shown that the
use of autologous blood in cancer patients can be safely
used and does not impact the risk of neoplastic recurrence
(1,3,7), event in HCC patients after LT (5,8). Moreover,
in advanced HCC patients, who have greater metastatic
potential, the uncertainty remains on the need of a single
or a double-filtered leukoreduction during the treatment
of the collected blood (9-11). This concern has never
been assessed while the requirement of double-filtered
leukoreduction delays the preparation of autologous blood
and possibly increases the use of allogeneic RBCs (1).

In this monocentric retrospective study, 349 patients
who underwent living donor LT for advanced HCC were
included between May 2002 and December 2017. The
primary etiology of HCC in this cohort was hepatitis
B virus, which is known as the first cause of HCC in
Asia. There were no significant differences between
autotransfusion group and nonautotransfusion group
regarding tumor biology, pretransplant tumor treatment,
patients with HCC beyond the Milan criteria, number
and size of nodules, tumor vascular invasion, Edmondson
Grading, downstaging and AFP level. In Asiatic cohorts,
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there are differences in terms of etiology, epidemiology,
tumor biology and HCC mutations compared to Western
countries cohorts (12), which could have an impact on the
extrapolation of the results of this work to the population of
Western countries.

Because of the retrospective nature of this study, the
two groups were significantly different regarding platelet
count, etiology, graft-to-recipient weight ratio, Model for
End-stage Liver Disease (MELD) score, graft ischemia
time, recipient age/gender, operative time, neutrophil-to-
lymphocyte ratio, amount of allogeneic transfusion and
ABO blood-type compatibility (P<0.05). A total of 74/129
without autotransfusion were matched with 74/220 with
autotransfusion using a propensity score-based matching
to get homogeneity between the two groups. The primary
outcome was HCC recurrence.

The results of this study showed no significant
differences between the two groups in overall recurrence,
intrahepatic recurrence, extrahepatic recurrence,
overall death, HCC-related death, and HCC-unrelated
death. Thus, autotransfusion of salvaged blood with
leukoreduction did not increase the risk of post-transplant
HCC recurrence even in advanced HCC patients with
high metastatic potential. Authors suggested that the loss
of viability due to physical traumatisms on neoplastic cells
and the morphological changes of these cells during the
salvage process prevent crossing the physical barriers which
lead to metastasis (13). Other authors have found that
tumor cells in shed blood can survive the salvage process
and the standard red cell filters, leukocyte depletion filters
could completely reduce the risk of reintroduction of tumor
cells (14). The authors routinely used a single
leukoreduction and emphasize the unnecessariness of
double-filtered leukoreduction for the salvaged blood in
advanced HCC patients undergoing I'T. Nevertheless, other
authors have demonstrated the safety of autotransfusion
without leukoreduction in HCC patients (15) which was not
evaluated in the present study.

Moreover, the risk of HCC recurrence (both in
intrahepatic and extrahepatic recurrence) or death showed
a trend in favor of autotransfusion, although statistical
significance was not reached. Because the amount of
transfused allogeneic RBCs was controlled by matching,
these results were not thought to be due to sparing
of allogeneic RBCs and reduced immunomodulation
with autotransfusion but due to the direct effects of
autotransfusion (1).

This study was limited to patients with advanced HCC
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transplanted living donor grafts who would never have
had access to deceased donors because of their advanced
tumor biology and low expected post-transplant survival.
Several authors have shown that intraoperative blood
autotransfusion, with leukoreduction, can be safely used
without increasing HCC recurrence (5,10,11,14) but none
of them studied this subgroup of patients with greater
metastatic risk. Although, these results are difficult to
extrapolate for L'T" patients from deceased donors who have
more limited disease due to stricter selection criteria, they
remain interesting because even in this subgroup of patients
with high risk of recurrence autotransfusion can be safely
used and does not impact the risk of neoplastic recurrence.

In conclusion, this study shows that the use of autologous
blood with leukoreduction in advanced HCC patients can
be safely used and does not impact the risk of neoplastic
recurrence. The publication of this study in Annals of
Surgery was made possible by the interest and novelty
of the subject covered, the large size of the cohort and a
rigorous methodology, without missing data. It confirms
the interest of autotransfusion in L’T; even in HCC patients.
Furthermore, it shows a trend in favor of autotransfusion
compared to allogeneic RBC transfusion although statistical
significance was not reached. A multicenter randomized
controlled trial would therefore be required to confirm
these results.

Acknowledgments

Funding: None.

Footnote

Provenance and Peer Review: This article was commissioned
by the editorial office of Hepatobiliary Surgery and Nutrition.
The article did not undergo external peer review.

Conflicts of Interest: All authors have completed the ICMJE
uniform disclosure form (available at https://hbsn.
amegroups.com/article/view/10.21037/hbsn-21-182/coif).
The authors have no conflicts of interest to declare.

Ethical Statement: The authors are accountable for 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

HepatoBiliary Surg Nutr 2021;10(3):367-369 | http://dx.doi.org/10.21037/hbsn-21-182


https://hbsn.amegroups.com/article/view/10.21037/hbsn-21-182/coif
https://hbsn.amegroups.com/article/view/10.21037/hbsn-21-182/coif

HepatoBiliary Surgery and Nutrition, Vol 10, No 3 June 2021

d

istributed 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.

© HepatoBiliary Surgery and Nutrition. All rights reserved.

Kwon JH, Han S, Kim D, et al. Blood Salvage and
Autotransfusion Does Not Increase the Risk of Tumor
Recurrence After Liver Transplantation for Advanced
Hepatocellular Carcinoma. Ann Surg 2021. [Epub ahead
of print]. doi:10.1097/SLA.0000000000004866.

Kwon JH, Han S, Jang JS, et al. Decrease in the Risk of
Posttransplant Hepatocellular Carcinoma Recurrence
After the Conversion to Prestorage Leukoreduction

for Transfused Red Blood Cells. Transplantation
2021;105:577-85.

Kumar N, Zaw AS, Kantharajanna SB, et al. Metastatic
efficiency of tumour cells can be impaired by intraoperative
cell salvage process: truth or conjecture? Transfus Med
2017;27 Suppl 5:327-34.

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

Muscari E, Suc B, Vigouroux D, et al. Blood

salvage autotransfusion during transplantation for
hepatocarcinoma: does it increase the risk of neoplastic
recurrence? Transpl Int 2005;18:1236-9.

Autologous blood transfusions. Council on Scientific
Affairs. JAMA 1986;256:2378-80.

Waters JH, Donnenberg AD. Blood salvage and cancer

Cite this article as: Maulat C, Boulard P, Muscari F. French
editorial from the ACHBPT: blood salvage and autotransfusion
during liver transplantation for advanced hepatocellular
carcinoma. HepatoBiliary Surg Nutr 2021;10(3):367-369. doi:
10.21037/hbsn-21-182

10.

11.

12.

13.

14.

15.

369

surgery: should we do it? Transfusion 2009;49:2016-8.
Akbulut S, Kayaalp C, Yilmaz M, et al. Effect of
autotransfusion system on tumor recurrence and survival in
hepatocellular carcinoma patients. World J Gastroenterol
2013;19:1625-31.

Chun S, Phan M'T, Hong S, et al. Double-filtered
leukoreduction as a method for risk reduction of
transfusion-associated graft-versus-host disease. PLoS One
2020;15:€0229724.

Han S, Kim G, Ko JS, et al. Safety of the Use of

Blood Salvage and Autotransfusion During Liver
Transplantation for Hepatocellular Carcinoma. Ann Surg
2016;264:339-43.

Kim JM, Kim GS, Joh JW, et al. Long-term results for
living donor liver transplant recipients with hepatocellular
carcinoma using intraoperative blood salvage with
leukocyte depletion filter. Transpl Int 2013;26:84-9.

Yao S, Johnson C, Hu Q, et al. Differences in somatic
mutation landscape of hepatocellular carcinoma in

Asian American and European American populations.
Oncotarget 2016;7:40491-9.

Kumar N, Zaw AS, Khoo BL, et al. Intraoperative cell
salvage in metastatic spine tumour surgery reduces
potential for reinfusion of viable cancer cells. Eur Spine J
2016;25:4008-15.

Gwak MS, Lee KW, Kim SY, et al. Can a leukocyte
depletion filter (LDF) reduce the risk of reintroduction
of hepatocellular carcinoma cells? Liver Transpl
2005;11:331-5.

Pinto MA, Grezzana-Filho TJM, Chedid AD, et al. Impact
of intraoperative blood salvage and autologous transfusion
during liver transplantation for hepatocellular carcinoma.
Langenbecks Arch Surg 2021;406:67-74.

HepatoBiliary Surg Nutr 2021;10(3):367-369 | http://dx.doi.org/10.21037/hbsn-21-182


https://creativecommons.org/licenses/by-nc-nd/4.0/

