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Dear Editor,

We read with great interest the study by
Jazieh et al,' recently published in the Journal
Jor ImmunoTherapy of Cancer. Consolidation
immunotherapy after chemoradiation has
already become the standard of care for
locally advanced, unresectable non-small cell
lung cancer (NSCLC); yet, only a fraction of
patients achieved a durable clinical benefit,
thus it is of great importance to developing
biomarkers of NSCLC to guide immuno-
therapy. Current biomarkers are limited by
the availability of samples and fail to accu-
rately select who will benefit from immuno-
therapy. This study highlighted the potential
of CT-based radiomics as a new non-invasive
imaging biomarker for the prediction of prog-
nosis in stage III unresectable NSCLC treated
with chemoradiation and durvalumab. The
constructed radiomic risk score (RRS) is
capable of identifying patients who will
benefit from immunotherapy, which may
effectively improve clinical decision support.
Ineffective treatment with durvalumab can
be avoided in patients who are unlikely to
respond to this therapy and more intensive
monitoring can be administrated for patients
with a high risk of poor outcomes.

Despite the promising results, we are
concerned about several steps of radiomic
workflow. Standard and rigorous radiomic
processes are crucial for reliable and repro-
ducible radiomic biomarkers. The workflow
of radiomics is complex and its robustness
and reproducibility can be influenced by
each step of the workflow. First, most features
are dependent on imaging modality, making
them susceptive to variations in scan protocol.
Given that the pretreatment CT images
were acquired from several machines with
different parameters, image preprocessing

is necessary to reduce the density variations
among CT scanners, which is a crucial step
prior to feature extraction. Although the
authors acknowledged in the limitations that
they did not evaluate the influence of scan-
ning parameters on the extracted radiomic
features. Second, given the fact that most
radiomic features were redundant (ie, those
that are highly correlated with one another),
the current feature selection was not enough
despite the authors using the least absolute
shrinkage and selection operator, more
sophisticated and rigorous dimensionality
reduction methods (such as univariate
analysis, intraclass correlation analysis, and
Pearson correlation coefficient analysis) are
needed to be implemented to ensure the
reproducibility and independence of the
selected radiomic features. Considering the
methodological issues, the robustness of the
identified radiomic features warrants exten-
sive validations.

Other issues regarding methods and results
should also be pointed out. First, demo-
graphics and clinical characteristics (age,
sex, race, and smoking) of the D3 cohort
significantly differed from that of the D1 and
D2 cohorts, suggesting potential selection
bias. Second, the association of RRS with
progression-free survival (PFS) and overall
survival (OS) was evaluated using Kaplan-
Meier survival analysis and the log-rank test.
However, we observed crossed survival curves
in figure 1, thus, the survival differences
should be assessed with landmark test rather
than log-rank test. Third, this study analyzed
the difference in clinical outcomes between
high and low PD-L1 expression groups based
on different PD-L1 cut-off criteria (threshold
of 1% and 50%). The results demonstrated
significant differences in PFS and OS
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between patients with low and high PD-L1 using the 50%
instead of 1% cut-off criteria. The authors could perform
subgroup analysis by continuous PD-L1 cutoffs (such
as <1%, >1% t0< 10%, >10% to <50%, and >50%) to show
the trend towards median PFS and OS with increasing
PD-L1 expression. RRS was not significantly associated
with OS in the high PD-L1 group may be due to the very
small sample size. Fourth, the identified radiomic features
strongly associated with outcomes were not reported and
their relative importance was also unclear in this study.
Fifth, the number of never-smoking was dramatically
fewer than that of former or current smoking (2 vs 57),
and there was no significant difference in smoking status
between high-risk and low-risk patients (p=0.68), thus,
the smoking status can be removed from the clinical and
combined predictive models. The results of the nomo-
gram also showed very little impact of smoking status
on the PFS prediction (HR: 1.11, 95% CI: 0.52 to 1.82,
p=0.86). Finally, this study used the single discriminative
metric C-index to compare the predictive performance
of various models, while additional indicators such as
integrated discrimination improvement and net reclassi-
fication index are better to evaluate the risk prediction
improvement of radiomic features.

Biological interpretability of radiomic features is vital
but challenging. A disconnect between radiomic features
and biological meaning will inherently hinder the clin-
ical translation of radiomics analysis.” Efforts to introduce
biological meaning into radiomics are gaining traction
in this field with distinct emerging approaches avail-
able, including correlation with pathology features and
biological function, radiology—pathology coregistration,
and analysis of biological pathways or genomic correla-
tions in humans or animals.” Nevertheless, the biological
cause of patients’ outcomes remains poorly understood.
Treatment outcome is closely related to tumor biology
and interaction with the tumor microenvironment. This
study speculated that intratumoral Laws and Haralick
features correlated with dysregulation of blood supply,
one property of tumor hypoxic environment, resulting in
suboptimal response to chemoradiotherapy in NSCLC.
However, the connection between these features and
biological basis remains unproven, which needs to
be further investigated. The authors may detect the
biomarker of hypoxia, hypoxia-inducible factor-lo
(HIF-1a)), by using immunohistochemistry with NSCLC
samples and then explore correlations between radiomic
features and the expression of HIF-la to establish the
biological meaning of these features. This study also spec-
ulated that angiogenesis may be captured by peritumoral
Laws features, which can be linked to the biomarker of
tumor angiogenesis, vascular endothelial growth factor.
Additionally, this study supposed that textural patterns
of peritumoral radiomics could capture the degree of
immune response, which was in turn correlated with the
effects of immunotherapy. The immune response can
be investigated by detecting the percentage of cytotoxic

T cell (CD3 +CD8+) or cytotoxic T cells subsets, so that
the association between textural patterns and immune
response can be validated. Similarly, it was postulated that
the Gabor texture feature may capture the increment of
PD-L1 and lymphocyte level selectively in peritumoral
regions, which can be proved through the detection of
PD-L1 and lymphocyte level and the analysis of their
relationships with this feature. Generally, the biological
meanings of the radiomic features in this study have not
yet been clarified.

Notably, the identification of reliable predictive
biomarkers remains one fundamental bottleneck in
improving patient selection for immunotherapy, despite
the confirmed role of PD-L1 expression as a predictive
biomarker for immunotherapy of NSCLC. The subop-
timal response to durvalumab can be attributed to
resistance to immunotherapy with checkpoint inhibi-
tors (ICIs). Hence, we should consider other predictive
biomarkers affecting the resistance to ICIs and investigate
their clinical characteristics and relationships with prog-
nosis. Tumor-intrinsic mechanisms involve genetic muta-
tions that have immune regulatory functions, including
JAK1 and JAK2 mutations-mediated PI3K activation,
MAPK pathway alterations.* Tumor-extrinsic factors are
related to tumor microenvironment including increased
infiltration of myeloid-derived suppressor cells, tumor-
associated macrophages, M2 macrophages, and regula-
tory T cells.” These signal pathways and cell subsets may
be potential biomarkers for patient selection for immu-
notherapy and need further investigation.

Contributors JZ and BZ drafted the manuscript. BZ critically revised and and
approved the final version of the manuscript.

Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.

Competing interests No, there are no competing interests.
Patient consent for publication Not applicable.
Provenance and peer review Not commissioned; internally peer reviewed.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See http://creativecommons.org/licenses/by-nc/4.0/.

REFERENCES

1 Jazieh K, Khorrami M, Saad A, et al. Novel imaging biomarkers
predict outcomes in stage Ill unresectable non-small cell lung cancer
treated with chemoradiation and durvalumab. J Immunother Cancer
2022;10:e003778.

2 Tomaszewski MR, Gillies RJ, Gillies Robert J. The biological meaning
of radiomic features. Radiology 2021;298:505-16.

3 Bera K, Braman N, Gupta A, et al. Predicting cancer outcomes with
radiomics and artificial intelligence in radiology. Nat Rev Clin Oncol
2022;19:132-46.

4 Sharma P, Hu-Lieskovan S, Wargo JA, et al. Primary, adaptive, and
acquired resistance to cancer immunotherapy. Cell 2017;168:707-23.

5 Torrejon DY, Abril-Rodriguez G, Champhekar AS, et al. Overcoming
genetically based resistance mechanisms to PD-1 blockade. Cancer
Discov 2020;10:1140-57.

2 Zheng J, Zhang B. J Immunother Cancer 2022;10:004965. doi:10.1136/jitc-2022-004965


http://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.1136/jitc-2021-003778
http://dx.doi.org/10.1148/radiol.2021202553
http://dx.doi.org/10.1038/s41571-021-00560-7
http://dx.doi.org/10.1016/j.cell.2017.01.017
http://dx.doi.org/10.1158/2159-8290.CD-19-1409
http://dx.doi.org/10.1158/2159-8290.CD-19-1409

	﻿Correspondence on '﻿Novel imaging biomarkers predict outcomes in stage III unresectable non-­small cell lung cancer treated with chemoradiation and durvalumab﻿' by Jazieh ﻿et al﻿﻿
	References


