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Treatment of patients with non-small cell 
lung cancer (NSCLC) has been completely 
redesigned in the last years with the introduc-
tion of immune checkpoint blockade (ICB). 
Antiprogrammed cell death 1 (PD-1) or 
programmed death-ligand 1 (PD-L1) drugs 
are currently indicated worldwide for treat-
ment of NSCLC.1 Known predictive positive 
biomarkers of response to these agents are 
PD-L1 expression and tumour mutational 
burden in tumour samples, but being the 
overall response rate is only 20%2 the identi-
fication of biomarker of resistance is desper-
ately needed.

The only clinical feature that has repre-
sented a common exclusion criteria for 
all immunotherapy trials is the presence 
of concomitant diseases that require daily 
treatment with high-dose corticosteroids.1 
However, patients with NSCLC often receive 
chronic treatment with a lower dose of corti-
costeroids, as part of best supportive care, 
for mitigating symptoms like dyspnoea or 
fatigue, or encephalic signs in the presence 
of brain metastasis.

Steroids are known to be immune-sup-
pressive, by impairing T lymphocytes activa-
tion, by blocking the expansion of T helper 
1 subgroup and favouring the T helper 2 
one,3 by recruitment of T regulatory cells and 
promotion of M2 macrophage polarisation, 
and by affecting the microbiome.

Immunotherapy drugs are designed to 
reawake the cell-mediated side of the immune 
system to fight cancer; thus, immunotherapy 
needs an intact and functional immune system 
to work, and the early changes in antigen 
presentation and T cells activation correlate 
with clinical outcome in patients with mela-
noma treated with immunotherapy.4 Impair-
ment in this phase of T cell recruitment 
by early use of steroids, while on ICB, may 
prevent activation of an effective antitumour 
immune response. In NSCLC, two evidence 
derived from real-world clinical scenario is 

published regarding the relation between 
the use of steroids and lower progression-free 
survival (PFS) and overall survival (OS) from 
anti-PD-1/PD-L1 therapy.5 6

In this context, the work by Fuca’ et al7 is of 
great novelty. The authors conducted a retro-
spective, single-institution cohort study on 
metastatic NSCLC treated with ICB (96% with 
single-agent anti-PD-L1), exploring the effect 
of early use of steroids on clinical outcome 
and concomitant alterations in peripheral 
immune blood cells subpopulations. Early 
use of steroids was defined as ‘daily predni-
sone equivalent dose >10 mg for at least 1 day 
within 28 days’ after the start of ICB. They 
recruited 151 patients, of whom about half 
received steroids at any time during the ICB 
therapy, while 23% met the criteria for early 
use of steroids. While no difference was found 
comparing patients receiving steroids at any 
time during the ICB therapy and never-ex-
posed patients, the early use of steroid was 
associated with poor disease control rate 
(34% vs 62%; p=0.006), low PFS (1.98 vs 3.94 
months, HR: 1.80; p=0.0003) and OS (4.86 vs 
15.14 months, HR: 2.60; p<0.0001).

Within the ‘early users’ of steroids, the 
median intake of steroid dose was 280 mg, 
with a very large range (20–875 mg), and 
the median time of steroid therapy was 28 
days (range 1–28); thus, the effect on clin-
ical outcome is more time-dependent than 
dose-dependent. The negative effect of early 
use of steroids on PFS and OS was maintained 
also in multivariable model analysis, thus 
reinforcing the casual relation of the data. 
However, Eastern Cooperative Oncology 
Group (ECOG) performance status (PS) and 
tumour PD-L1 level were also independently 
associated with worse clinical benefit. In this 
study the early use of steroids was itself asso-
ciated with ECOG PS >2 and the presence 
of brain metastasis or metastasis in more 
than two sites; these clinical features them-
selves affect the prognosis. Thus, further 
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prospective studies are needed to quantify the relative 
contribution of steroids on immunotherapy resistance in 
these clinically relevant subgroups.

In this regard, Banna et al8 developed a tool to help 
in choosing between immunotherapy and standard 
chemotherapy for patients with NSCLC, and among the 
clinical characteristics they classified ECOG PS ≥1, high 
neutrophil to lymphocyte ratio (NLR) and concomitant 
treatment with high-dose steroids as unfavourable for 
immunotherapy. We foresee in the development of multi-
factor scores a good instrument to guide patients’ selec-
tion for immunotherapy.

Furthermore, Fuca’ et al (in this issue)elegantly showed 
mechanistically how the early use of steroids impairs 
the antitumour immune response elicited by immu-
notherapy. Baseline levels of white cell count, absolute 
neutrophil count (ANC) and derived NLR (dNLR) were 
all higher in patients who were under steroid therapy, as 
expected. In addition, absolute monocyte count, abso-
lute eosinophil count and relative eosinophil count 
(REC) were also lower in these patients. After 4 weeks 
neutrophils were even further increased and eosinophil 
decreased, and after 6 weeks the median absolute lympho-
cyte count was also significantly lower in the exposed 
cohort. Among these parameters, NLR ≥5, dNLR ≥3 and 
REC <1.5 were independently associated with both the 
early use of steroids and a worse clinical outcome, thus 
suggesting that the imbalance of immune cells induced 
by steroids is the intermediate of immunotherapy resis-
tance. High ANC and NLR are the result of the pres-
ence of myeloid-derived suppressive cells in tumour site: 
myeloid cells are actually the topic of many studies and 
they have a role in immune resistance. The increment of 
NLR and ANC after steroids has been previously shown 
only in hormone-resistant prostate cancer,9 and high NLR 
itself is a negative prognostic factor also in other cancers, 
like breast cancer.10

Fuca’ et al show for the first time the positive impact of 
REC ≥1.5 at 4 and 6 weeks on PFS and OS and its inverse 
correlation with early use of steroids.

These data are of high clinical value since they 
encourage the discovery of new biomarkers to identify 
immune-resistant patients with NSCLC. Nevertheless, 
with NSCLC being a very complex and heterogeneous 

scenario, future studies are needed to investigate prospec-
tively the effect of steroids in modulating blood immune 
cells across different molecular and clinical subgroups of 
patients and to correlate them to the efficacy of available 
immunotherapy drugs.

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 FM: advisory boards: MSD, Lilly; institutional research 
grants: AstraZeneca.

Patient consent for publication Not required.

Provenance and peer review 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, any changes made are indicated, and the use is non-commercial. 
See: http:// creativecommons. org/ licenses/ by- nc/ 4.0

RefeRences
 1. Planchard D, Popat S, Kerr K, et al. Metastatic non-small cell lung 

cancer: ESMO Clinical Practice Guidelines for diagnosis, treatment 
and follow-up. Ann Oncol 2018;29(Suppl 4):iv192–iv237.

 2. Hellmann MD, Nathanson T, Rizvi H, et al. Genomic Features of 
Response to Combination Immunotherapy in Patients with Advanced 
Non-Small-Cell Lung Cancer. Cancer Cell 2018;33:843–52.

 3. Mahata B, Zhang X, Kolodziejczyk AA, et al. Single-cell RNA 
sequencing reveals T helper cells synthesizing steroids de novo to 
contribute to immune homeostasis. Cell Rep 2014;7:1130–42.

 4. Chen P-L, Roh W, Reuben A, et al. Analysis of Immune Signatures 
in Longitudinal Tumor Samples Yields Insight into Biomarkers of 
Response and Mechanisms of Resistance to Immune Checkpoint 
Blockade. Cancer Discov 2016;6:827–37.

 5. Arbour KC, Mezquita L, Long N, et al. Impact of Baseline Steroids 
on Efficacy of Programmed Cell Death-1 and Programmed Death-
Ligand 1 Blockade in Patients With Non-Small-Cell Lung Cancer. J 
Clin Oncol 2018;36:2872–8.

 6. Scott SC, Pennell NA. Early use of systemic corticosteroids in 
patients with advanced NSCLC treated with nivolumab. J Thorac 
Oncol 2018;13:1771–5.

 7. Fuca G, Galli G, Poggi M, et al. Modulation of peripheral blood 
immune cells by early use of steroids and its association with clinical 
outcomes in patients with metastatic non-small cell lung cancer 
treated with immune checkpoint inhibitors. ESMO open 2019.

 8. Banna GL, Passiglia F, Colonese F, et al. Immune-checkpoint 
inhibitors in non-small cell lung cancer: A tool to improve patients' 
selection. Crit Rev Oncol Hematol 2018;129:27–39.

 9. Mehra N, Sharp A, Lorente D, et al. Neutrophil to Lymphocyte Ratio 
in Castration-Resistant Prostate Cancer Patients Treated With Daily 
Oral Corticosteroids. Clin Genitourin Cancer 2017;15:678–84.

 10. Orditura M, Galizia G, Diana A, et al. Neutrophil to lymphocyte ratio 
(NLR) for prediction of distant metastasis-free survival (DMFS) in 
early breast cancer: a propensity score-matched analysis. ESMO 
Open 2016;1:e000038.

http://creativecommons.org/licenses/by-nc/4.0
http://dx.doi.org/10.1093/annonc/mdy275
http://dx.doi.org/10.1016/j.ccell.2018.03.018
http://dx.doi.org/10.1016/j.celrep.2014.04.011
http://dx.doi.org/10.1158/2159-8290.CD-15-1545
http://dx.doi.org/10.1200/JCO.2018.79.0006
http://dx.doi.org/10.1200/JCO.2018.79.0006
http://dx.doi.org/10.1016/j.jtho.2018.06.004
http://dx.doi.org/10.1016/j.jtho.2018.06.004
http://dx.doi.org/10.1016/j.critrevonc.2018.06.016
http://dx.doi.org/10.1016/j.clgc.2017.05.012
http://dx.doi.org/10.1136/esmoopen-2016-000038
http://dx.doi.org/10.1136/esmoopen-2016-000038

	Early use of steroids affects immune cells and impairs immunotherapy 
efficacy
	References


