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To the Editor:
How to regulate cell death has always been an important

means for people to intervene in the development of disease
and improve prognosis. With the development of research,
the mechanism of caspase-independent programmed cell
death has been improved continuously, including the necrop-
tosis and the ferroptosis, which is defined as a mode of
caspase-independent regulated necrosis that is dramatically
characterized by iron-dependent lipid peroxide accumula-
tion.1 It is reported that ferroptosis is governed by 3 antioxi-
dant axes, ie, the cyst(e)ine/GSH/GPX4 axis, the GCH1/
BH4/DHFR axis, and the FSP1/CoQ10 axis, all of which
are fueled by nicotinamide adenine dinucleotide phosphate.2

Ueda and colleagues from Kyoto University considered
that terminal deoxynucleotidyl transferase dUTP nick end
r(s). Published by Elsevier Inc. on behalf of The Amer-

c Surgery. This is an open access article under the CC

eativecommons.org/licenses/by-nc-nd/4.0/).
labeling (TUNEL)-positive and caspase-3–negative cells
were counted as necroptotic cells, and TUNEL-positive
and caspase-3–positive were counted as apoptotic cells in
immunofluorescence.3 However, the caspase-independent
cell death form is not only necroptosis. That is to say
TUNEL-positive and caspase-3–negative cells also
possibly include ferroptotic cells and other caspase-
independent cells that have not been reported. This
approach is not rigorous and needs to be improved.

Yujie Lin, MMed
Hongyao Li, MMed

Jian Li, MMed
Hao Gu, MMed
Peiwu Li, MD

Department of Emergency
Lanzhou University Second Hospital

Lanzhou, Gansu, China
References
1. Lou J, Zhou Y, Feng Z, Ma M, Yao Y, Wang Y, et al. Caspase-independent regu-

lated necrosis pathways as potential targets in cancer management. Front Oncol.

2020;10:616952.

2. Zheng J, Conrad M. The metabolic underpinnings of ferroptosis. Cell Metab.

2020;32:920-37.

3. Ueda S, Chen-Yoshikawa TF, Tanaka S, Yamada Y, Nakajima D, Ohsumi A, et al.

Protective effect of necrosulfonamide on rat pulmonary ischemia-reperfusion

injury via inhibition of necroptosis. J Thorac Cardiovasc Surg. 2022;163:e113-22.

https://doi.org/10.1016/j.xjon.2022.04.034
JTCVS Open c Volume 11, Number C 349

http://refhub.elsevier.com/S2666-2736(22)00198-X/sref1
http://refhub.elsevier.com/S2666-2736(22)00198-X/sref1
http://refhub.elsevier.com/S2666-2736(22)00198-X/sref1
http://refhub.elsevier.com/S2666-2736(22)00198-X/sref2
http://refhub.elsevier.com/S2666-2736(22)00198-X/sref2
http://refhub.elsevier.com/S2666-2736(22)00198-X/sref3
http://refhub.elsevier.com/S2666-2736(22)00198-X/sref3
http://refhub.elsevier.com/S2666-2736(22)00198-X/sref3
https://doi.org/10.1016/j.xjon.2022.04.034
http://crossmark.crossref.org/dialog/?doi=10.1016/j.xjon.2022.04.034&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/

	Caspase-Independent programmed cell death is not necessarily necroptosis
	References


