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1 | INTRODUCTION

Avoiding immune destruction is one of the emerging hall-
marks of cancer described by Hanahan and Weinberg in
2011.! Among the many mechanisms allowing tumor escape
from the immune system, membrane receptors involved in
the immunomodulation between cancer cells and T lympho-
cytes have a major role in these mechanisms. These mem-
brane receptors are components of the immune checkpoint
pathways that are involved in self-tolerance and immune re-
sponse modulation.”

Immune Checkpoint Inhibitors (ICI) are -currently
used for the management of many cancers. For instance,
Pembrolizumab, an anti-programmed death 1 (PD-1) anti-
body, is proposed to patients with metastatic Non-Small-Cell
Lung Cancer (NSCLC) as first-line treatment alone or in
combination with platinum-based chemother;&1py.3’4

Systemic corticosteroid therapy is frequently used in tho-
racic oncology for the management of immunotherapy ad-
verse events and also of secondary brain lesions, epiduritis,
respiratory symptoms, or deterioration of the general condi-
tion. Some clinical studies showed a putative negative impact
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We report the case of a patient with a complete metastatic adrenal response on
Pembrolizumab for metastatic lung cancer. Treatment with a systemic corticosteroid-
induced a time-dependent progression at his metastatic site. Surprisingly, after stop-

ping the corticosteroid, we observed a new complete response in long-term adrenal
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on survival for patient treated by ICI with co-administration
of corticosteroids.>®

Moreover, several preclinical studies in mice showed that
administration of dexamethasone strongly reduces the CD8+
cell/Treg ratio in blood, and such reduction occurred all the
time under corticosteroid treatment. Importantly, the CD8+
cell/Treg ratio decreased is concomitant with a negative ef-
fect in the anti-PD-1 response rate.”

Here, we report the case of a patient with metastatic
NSCLC who was treated with Pembrolizumab as first-line
therapy. Due to the presence of side effects, the patient re-
quired systemic corticosteroid therapy that had a direct and
time-dependent negative impact on the global response to
immunotherapy.

2 | CASE REPORT

In December 2017, middle lobe lung adenocarcinoma was
detected in a 64-year-old man by bronchial endoscopy.
The biopsy showed a poorly differentiated adenocarcinoma
with solid architecture, 70% of programmed death-ligand 1
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(PD-L1) positive cells (Tumor Proclone 22C3 Dako pharmDx
kit), and a G12A KRAS mutation. Computer tomography
(CT) examination revealed a disseminated disease with con-
tralateral pulmonary nodes, mediastinal lymph nodes, and
one left adrenal gland metastasis, no brain metastasis was re-
vealed (Figure 1A). The patient had no history of risk factors
as professional exposure to carcinogens but reported weaned
smoking (40 pack-years).

First-line treatment with Pembrolizumab 200 mg intra-
venously (IV) every 3 weeks as monotherapy was started in
December 2017. After two injections, the CT scan showed a
partial response of all target lesions. After the third injection,
2 months after treatment initiation, the patient presented a
maculopapular rash on the back, chest, and legs with wide-
spread pruritus (grade 2 toxicity) (Figure 2). Pembrolizumab
was continued, and after six injections, complete response of
the adrenal gland metastasis was observed, while the thoracic
disease was stable (Figure 1B). Concomitantly, recurrent skin
rash episodes with intermittent pruritus were reported by the
patient.

After 15 injections of Pembrolizumab, evaluation of the
residual disease by positron emission tomography showed
low uptake in the right hilar region and mediastinal nodes,
and persistent complete response of the adrenal metastasis.
Pulmonary nodes were not detectable. Therefore, the patient
underwent mediastinal and hilar radiotherapy in the first
2 weeks of December 2018. On December 20, the patient
started systemic corticosteroid therapy with prednisolone
(20 mg/d) because of invalidating pruritus (Figure 3). The pa-
tient developed dyspnea and fever and was hospitalized from
December 31, 2018 to January 3, 2019. The CT scan showed
alveolar interstitial syndrome, suggesting radiation pneu-
monitis. Thus, prednisolone dose was increased to 80 mg/d.
Finally, the patient quickly improved clinically and radiolog-
ically after a probabilistic antibiotic treatment for seven days.
The diagnosis of infectious pneumopathy was finally retained
rather than radiation pneumonia, although no bacteria could

be detected. Pembrolizumab was continued (Figure 3) and
under prednisolone, pruritus disappeared, and the cutaneous
rash improved.

In March 2019, after 22 injections of Pembrolizumab and
corticosteroid therapy for 6 weeks, the CT scan revealed, for
the first time, progression of the left adrenal gland metastasis,
while the thoracic disease remained stable (Figure 1C). Two
months later, the CT scan showed again complete response of
the adrenal gland metastasis, while the skin rush reappeared
(Figure 1D). Since then, the complete tumor response has
persisted.

3 | DISCUSSION

This patient presented a grade 2 skin rash during treatment
with Pembrolizumab that can be considered as a predictive
factor of his prolonged response (currently still under immu-
notherapy: Injection number 41 performed 04/28/2020). The
apparent factor leading to dissociated response of the adre-
nal gland metastasis was systemic corticosteroid therapy for
6 weeks at a dose >10 mg/d of prednisolone. This recurrence
rapidly regressed, after stopping corticosteroids, as indicated
by the CT findings 2 months later.

We have not observed any thoracic tumor progression fol-
lowing corticosteroid therapy. This can be explained by the
fact that thoracic radiotherapy was carried out a few weeks
before the start of systemic corticotherapy, which allowed
local control of the tumor. This patient had an oligo-metastatic
presentation, so, unfortunately, we cannot, therefore, present
an occurrence of progression under corticosteroid at another
tumor site.

ICI is associated with Immune-Related Adverse Events
(irAEs).8 The correlation between ICI response rate and irAE
occurrence is not a recent finding. Clinicians observed early
that tumor response was higher in patients with grade III/
IV irAEs than without irAEs.” Several studies showed that

FIGURE 1
progression by CT scan at (A) Baseline scan

Evaluation of disease

before treatment with Pembrolizumab, (B)
After 6 injections of Pembrolizumab, (C)
After 22 injections of Pembrolizumab and
the recent corticosteroid therapy, (D) After
24 injections of Pembrolizumab. Red arrows
show the left adrenal gland
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in patients with advanced NSCLC treated with Nivolumab,
another anti-PD-1 antibody, irAE occurrence was correlated
with a clear improvement in progression-free survival (PFS)
and overall survival (0S).'*!? Skin irAEs of any grade occur
in 14%-47% of patients treated by ICL" and seem to be in-
dependently associated with better PFS and OS when they
occur during treatment with Pembrolizumab.'*'?

The management of irAE can be difficult. Many academic
institutions offer recommendations for good clinical practice.
The European Society for Medical Oncology (ESMO) has
proposed recommendations in 2017.'° The cornerstone of
irAE treatment is corticosteroids. For the cutaneous, diges-
tive or hepatic irAEs, corticosteroids are introduced in the
case of an adverse event of grade >3 or persisting grade 2.

In the case of immune-related pneumonitis toxicities,
treatment with corticosteroids is recommended starting from
a grade 2 adverse event, in the absence of any argument for
an infectious etiology. Treatment by systemic corticosteroid

FIGURE 2 Maculopapular rash of the legs
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therapy in the case of confirmed irAE is then recommended
for a prolonged period that may extend over several months.

While irAE occurrence appears to be strongly correlated
with improved OS, the impact of systemic corticosteroid
therapy on ICI efficacy remains controversial. In the main
trials that tested anti-PD-1 antibodies in NSCLC, patients
who required treatment with >10 mg of prednisone per day
(or steroid equivalent, excluding inhaled or topical steroids)
were excluded. Therefore, the interactions between these
treatments could not be assessed.>!”!® However, the use
of systemic corticosteroids is common in patients treated
with anti-PD-1 antibodies for NSCLC. For instance, Leighl
et al reported that 71/550 patients receiving Pembrolizumab
had irAEs, and 42% of them required corticosteroid treatment
for their irAE.'®

Analysis of the data from retrospective studies high-
lights two clinical contexts where the effect of systemic
corticosteroid therapy appears to be different: (a) at ini-
tiation or within the first 30 days of ICI treatment or (b)
after the first 30 days for irAEs. The first situation concerns
12%-20% of patients, depending on the series, and the main
indications are respiratory symptoms, fatigue, or brain me-
tastases. In multivariate analyses, this corticosteroid ther-
apy is associated with an increased risk of death, with a
hazard ratio = 2.30, 95% CI (1.27-4.16), P = .006) in the
study by Scott and Pennell,19 and a hazard ratio = 1.66,
95% CI (1.28-2.16), P < .001) in the study by Arbour
et al.?’ For patients with corticosteroid after 30 days of
ICI, two studies on patients with advanced NSCLC treated
with Nivolumab found that 15%-20% of patients presented
irAEs that required corticosteroid therapy. Survival rate
was comparable between patients with and without corti-
costeroid for irAEs (73% versus 71% at 6 months and 46%
versus 45% at 18 months).”! Similarly, the median OS was

c22 c2a
Q1472019 OASIGSI01S
M15 l Mis
U I
i 1
CT Scan CT Scan
D P 20 ) 4 ) 4 %
Pragression Caomplera
TespOnes

[‘ o l/u;.rl.)u 1;‘_]

10me per

|

[ sa/317203m |

[es/aasasse |

FIGURE 3 Changes of the adrenal gland metastasis status over time. Cn, number of Pembrolizumab injections; M, month after NSCLC

diagnosis. Blue rectangles depict the corticosteroid schedule
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not significantly different between patients with and with-
out corticosteroid therapy for irAEs: 16.1 months (95% CI:
7.6-18.5) and 10.5 months (95% CI: 8.6-12.2) (P = .50).%

These data suggest that the effect of systemic corticoste-
roid therapy on survival of patients undergoing ICI treatment
is influenced by the timing relative to ICI initiation and the
reason for corticosteroid administration. It is obvious that a
patient with symptomatic brain metastases at ICI start does
not have the same natural history as a patient with a mac-
ulopapular rash-like irAE after several antibody injections.
Moreover, although OS does not seem to be affected by cor-
ticosteroid therapy for irAEs, irAE occurrence could be a
confounding factor that hides the deleterious effect of corti-
costeroid therapy. As all studies on the influence of systemic
corticosteroid therapy on ICI response are retrospective, this
question could be better addressed by stratifying patients ac-
cording to their steroid intake in clinical trials that evaluate
ICI efficacy.

This case shows that the introduction of systemic corti-
costeroid therapy (>10 mg/d) for an irAE that appeared after
the first 30 days of ICI can influence the tumor response.
This effect appears to be dependent on the duration of corti-
costeroid administration and it was reversible. Indeed, some
groups showed that the dose and the duration of corticoste-
roid therapy are key factors, and that corticosteroid therapy
>10 mg/d for more than 2 weeks could have a negative im-
pact on patient survival, regardless of the starting time. >

Overall, this case suggests that the occurrence of skin
irAEs in patients treated with Pembrolizumab for advanced
NSCLC is a factor of good prognosis and that the impact of
systemic corticosteroid therapy on ICI efficacy although re-
mains to be demonstrated it should be carefully evaluated.
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