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We appreciate Luca Morelli and colleagues for reading and com-
menting on our study entitled ‘‘Impact of ABO-incompatibility
on hepatocellular carcinoma recurrence after living donor liver
transplantation’’ [1]. The issues they brought up need to be
addressed.

The main issue raised in their letter regarding our manuscript is
whether or not Rituximab is closely linked with HCC recurrence in
ABO-incompatible (ABO-I) living donor liver transplantation
(LDLT). Rituximab was recently reported to be effective in prevent-
ing antibody-mediated rejection (AMR) as a desensitizing regimen
so that it has brought about acceptable outcomes in LDLT [2,3].
However, there has been limited evidence on the effects of Rituxi-
mab from the standpoint of the oncologic outcomes of ABO-I LDLT
for hepatocellular carcinoma (HCC). This lack of data was the start-
ing point for our research. In this study, Rituximab was given to all
ABO-I LDLT patients with plasmapheresis performed only in the
early period. Otherwise patients from both groups were on the
same immunosuppression protocol. So the only difference in the
matter of immunosuppression was the use of rituximab. Accord-
ingly, from the comparable outcomes between the two groups, it
could be deduced that depletion of B cells by Rituximab doesn't
affect HCC recurrence after LDLT. However, some of the most
important limitations of our study include the small sample size,
a relatively short follow-up period of a median 40.2 months (inter-
quartile range, 28.3e48.8), and its retrospective, non-randomized
design from a single institution. Although reasonable attempts
were made to overcome the effects of confounders other than
ABO incompatibility through propensity score matching, these pre-
liminary results should undoubtedly be corroborated by larger
multicenter trials before being established as an advisable clinical
practice.
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er point at issue is that LDLTcan be considered for patients
beyond the Milan criteria. The similar but poor outcomes

of both groups in this study can surely raise an ethical issue accom-
panied by professional skepticism.

The Milan criteria were initially proposed for deceased donor
liver transplantation in which the donor grafts were allocated by
the public organ sharing system. However, in LDLT, living donor
grafts are dedicated only to their respective recipients. Therefore,
a lower expected survival rate could be tolerated in LDLT on the
condition of shared treatment decision making by which the phy-
sicians informed patients of research information about available
HCC treatments including LDLT and their benefits and risks while
the patients brought personal information about their illness, life-
style and values. This close interaction can lead to an agreement
on LDLT as the best treatment option.

Actually, in this study, all ABO-I LDLTs were performed as the
only option for curative treatment in patients who had no ABO-
compatible living or deceased donor. At the authors’ institution,
deceased donor liver transplantation is performed in less than 5%
of all patients undergoing liver transplantationwhile most patients
undergo LDLT. Furthermore, lots of expanded criteria have already
been suggested and are currently being used to transplant patient
beyond the Milan criteria although they still remain to get wide-
spread acceptance.

The impact of immunosuppression in patients with HCC war-
rants further investigation for the time being. So, variousmodalities
of Rituximab free immunosuppressive regimens or a tailored mod-
ulation of immunosuppressive regimen that were also mentioned
in their letter will hopefully be good topics for further research
on ABO-I LDLT for HCC.

In conclusion, ABO-I LDLT can be considered a feasible option of
treatment for HCC in patients with no compatible donor. However,
further studies are needed for the exact mechanism for rituximab-
induced immune system impairment and its relationship with HCC
recurrence.
Conflict of interest statement

Seong Hoon Kim, MD, PhD has no conflicts of interest or finan-
cial ties to disclose.

This research received no specific grant from any funding
agency in the public, commercial, or not-for-profit sectors.

Neither this manuscript nor parts of it have been previously sub-
mitted for publication.
opean Society of Surgical Oncology. All rights reserved.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.ejso.2019.02.012&domain=pdf
www.sciencedirect.com/science/journal/07487983
www.ejso.com
https://doi.org/10.1016/j.ejso.2019.02.012
https://doi.org/10.1016/j.ejso.2019.02.012
https://doi.org/10.1016/j.ejso.2019.02.012


S.H. Kim / European Journal of Surgical Oncology 45 (2019) 717e718718
References

[1] Kim SH, Lee EC, Na BG, Park SJ. Impact of ABO-incompatibility on hepatocellular
carcinoma recurrence after living donor liver transplantation. Eur J Surg Oncol J
Eur Soc Sur Oncol Br Assoc Surg Oncol 2018.

[2] Egawa H, Teramukai S, Haga H, Tanabe M, Mori A, Ikegami T, et al. Impact of
rituximab desensitization on blood-type-incompatible adult living donor liver
transplantation: a Japanese multicenter study. Am J Transplant Off J Am Soc
Transplant Am Soc Transpl Surg 2014;14(1):102e14.

[3] Kim SH, Lee EC, Shim JR, Park SJ. A simplified protocol using rituximab and
immunoglobulin for ABO-incompatible low-titre living donor liver transplanta-
tion. Liver Int Off J Int Assoc Stud Liver 2018;38(5):932e9.
Seong Hoon Kim*

National Cancer Center, Korea, 111 Jungbalsan-ro, Ilsandong-gu,
Goyang-si, Gyeonggi-do, 10408, Republic of Korea

* Corresponding author. Organ Transplantation Center/Center for
Liver Cancer, National Cancer Center, 323 Ilsan-ro, Ilsandong-gu,

Goyang-si, Gyeonggi-do, 10408, Republic of Korea.
E-mail addresses: kshlj@hanmail.net, kshlj@ncc.re.kr.

24 January 2019
Available online 12 February 2019

http://refhub.elsevier.com/S0748-7983(19)30281-1/sref1
http://refhub.elsevier.com/S0748-7983(19)30281-1/sref1
http://refhub.elsevier.com/S0748-7983(19)30281-1/sref1
http://refhub.elsevier.com/S0748-7983(19)30281-1/sref2
http://refhub.elsevier.com/S0748-7983(19)30281-1/sref2
http://refhub.elsevier.com/S0748-7983(19)30281-1/sref2
http://refhub.elsevier.com/S0748-7983(19)30281-1/sref2
http://refhub.elsevier.com/S0748-7983(19)30281-1/sref2
http://refhub.elsevier.com/S0748-7983(19)30281-1/sref3
http://refhub.elsevier.com/S0748-7983(19)30281-1/sref3
http://refhub.elsevier.com/S0748-7983(19)30281-1/sref3
http://refhub.elsevier.com/S0748-7983(19)30281-1/sref3
mailto:kshlj@hanmail.net
mailto:kshlj@ncc.re.kr

	Reply to: Considerations on “Impact of ABO-incompatibility on hepatocellular carcinoma recurrence after living donor liver  ...
	Conflict of interest statement
	References


