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ABSTRACT

Objective: The treatment of malignant melanoma has changed a lot in recent years. The use of
immune checkpoint inhibitors has prolonged survival in patients with advanced melanoma. Our study
evaluates the impact of antibiotics, corticosteroids, and adjuvant treatment on the efficacy of immune
checkpoint inhibitors in patients with advanced melanoma.

Material and Methods: We conducted a retrospective analysis of metastatic melanoma patients
treated with ipilimumab and nivolumab. Concomitant antibiotics, corticosteroids for any reason, and
prior adjuvant treatment for melanoma were recorded. Progression free survival and overall survival
were compared in each group.

Results: We enrolled 29 patients with advanced melanoma treated with immune checkpoint
inhibitors. Eighteen (62.1%) patients had concomitant antibiotic therapy, and 16 (55.2%) patients had
used corticosteroids for any reason. Seventeen patients (58.6%) had adjuvant therapy with interferon
alpha.

Although not significant, PF'S and OS were shorter in patients treated with concomitant antibiotics:
PFS 15.9 months vs. 9 months, p=0.561; OS 38 months vs. 18 months, p=0.404.

PFS and OS were shorter in patients who had used corticosteroids during immune checkpoint inhibitor
treatment: PI'S 27.2 months vs. 5.4 months (p=0.007) and OS 50 months vs. 14 months (p=0.009).

PFS was 23.2 months in the adjuvant interferon group vs. 6.2 months with no prior interferon,
p=0.019. Overall survival was also longer in patients with prior adjuvant interferon treatment: 39.8
months vs. 12.9 months (p=0.004).

Conclusion: Concomitant use of antibiotics and corticosteroids in patients with advanced melanoma
may affect the efficacy of immune checkpoint inhibitors.

Keywords: Malignant melanoma, Immune checkpoint inhibitors, Antibiotics, Corticosteroids,
Ipilimumab, Nivolumab
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Amag: Son yillarda malign melanom tedavisi tamamen degismis, 6zellikle immiin kontrol noktasi
inhibitérlerinin kullanima girmesiyle yagam siiresi belirgin olarak uzamistir. Ancak bu ilaglar hastalarin
sadece bir kisminda etkili olabilmektedir. Bu tedavilerden fayda goren hastalarin belirlenebilmesi igin
biyobelirtecler ve tedaviye etki eden faktorler arastirlmaktadir. Caliygmamizda immiin kontrol noktasi
inhibitéri kullanan ileri evre malign melanom hastalarinda antibiyotik ve kortikosteroid kullaniminin
ve hastalarin melanom i¢in daha 6nce adjuvant olarak aldiklar1 tedavilerin tedavi sonuglar tizerine
etkilerini aragtirdik.

Gerec ve Yontemler: Calijmamizda immun kontrol noktast inhibitérleri ile tedavi edilen ileri evre
malign melanom hastalari retrospektif olarak tarandi. Yirmidokuz hastanin verilerine ulagildi. Hastane
kayitlarmndan antibiyotik ve kortikosteroid kullanimi ve hastalarin daha 6nce aldiklar: adjuvant tedavi
verilerine ulagilarak sagkalim analizleri yapildi.
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Bulgular: Yirmidokuz hastanm 18 1 (%62) antibiyotik kullanmimisti, 16 sinda (%55) herhangi bir sebeple sistemik kortikosteroid
kullanimi vardi. 17 (°%58,6) hastada adjuvant interferon kullanilmisti.

Istatistiki anlamliliga ulagmamasina ragmen tedavi sirasinda antibiyotik kullananlarda progresyonsuz sag kalim (PFS) ve genel sag kalim
(OS) daha kisaydi. (PFS 9 ay ile 15,9 ay, p= 0,561, OS 18 ay ile 38 ay, p=0,404).

Progresyonsuz sag kalim ve OS immiin kontrol noktas inhibitorleri ile beraber kortikosteroid kullananlarda daha kisaydi (PFS 27,2 ay
ile 5,4 ay, p=0,007, OS 50 ay ile 14 ay, p=0,009).

Adjuvant dénemde interferon kullanmig olan hastalarin metastatik evrede immiin kontrol noktast inhibitorleri ile hem pfs hem os
stirelerinin daha uzun oldugu gérilda (PFS 23,2 ay ile 6.2 ay, p=0,019, OS 39,8 ay ile 12,9 ay, p=0,004).

Sonug: Tleri evre metastatik malign melanom hastalarinda immiin kontrol noktas: inhibitérleri ile beraber antibiyotik ve kortikosteroid

kullanim tedavi sonuglarini olumsuz etkileyebilmektedir.

Anahtar Sézciikler: Immiin kontrol noktasi inhibitérleri, Antibiyotik, Kortikosteroid, 1pilimumab, Nivolumab

INTRODUCTION

Melanoma is the most aggressive type of skin cancer. The
landscape of melanoma treatment has changed with the
intervention of immune checkpoint inhibitors. Ipilimumab,
an antibody against the cytotoxic T lymphocyte associated
protein (C'TLA-4), was the first agent of this group that
demonstrated survival benefit in patients with advanced
melanoma (1). The programmed death protein 1 (PD-1)
blocking antibodies pembrolizumab and nivolumab have
shown better efficacy than ipilimumab, with a better toxic-
ity profile (2-4).

Although these checkpoint inhibitors had better survival
results, only a proportion of patients can utilise this treat-
ment. Clinicians have focused on biomarkers of response to
immunotherapy like programmed death ligand 1 (PD-L1I)
status and mutation burden. Preclinical and clinical data
suggest that the gut microbiome can influence the immune
system and response to immune checkpoint inhibitors, and
a rich gut microbiota can be a marker of response (5,6).
Sivan et al. have demonstrated that the tumour grows more
aggressively in the group of rats with unfavourable micro-
biota (lacking Bifidobacterium), and direct administration
of Bifidobacterium improves tumour specific immunity

and response to anti PDL-1 therapy (7).

Antibiotics can result in a disturbance in the composition
of gut microbiota. Antibiotic-induced microbiota alter-
ations can remain after long periods of time, even years
(8). By disturbing the composition and reducing the taxo-
nomic richness, they may also affect the response to check-
point inhibitors (9). Derosa et al. reported that recent use
of antibiotics prior to immune checkpoint inhibitors nega-
tively influences the response in patients with renal cell and
non-small cell lung cancer (10).

Corticosteroids are also drugs that may impact the efficacy
of checkpoint inhibitors, as they have immunosuppressive
effects.

In this study, we analysed the impact of concomitant antibi-
otics and corticosteroids on the efficacy of immune check-
point inhibitors in patients with metastatic melanoma.

MATERIALS and METHODS

This retrospective cohort included 29 patients with
advanced stage malign melanoma treated with ipilim-
umab or nivolumab in the second or third lines of therapy.
Patients and treatment details were collected from medical
records. Progression free survival (PI'S) was described as
the time from the first date of immune checkpoint inhibitor
until confirmed progression or death. Overall survival (OS)
was described as the time from the first date of immune
checkpoint inhibitor until death or last known follow up
visit. Data about the antibiotic usage was collected from
the medical and electronic records. Concomitant antibiotic
usage was described as the antibiotics used between the
first and the last days of treatment. Use of corticosteroids
during treatment was also recorded. Adjuvant treatment
was collected from the medical reports. The study was
approved by the local ethics committee of Akdeniz Univer-
sity with approval number and date of 895/ 02.10.2019.

Analyses were performed with the SPSS 23.0 program.
Descriptive statistics are presented with frequency, percent-
age, mean, standard deviation and median, minimum,
maximum. The normality hypothesis was evaluated with
the Shapiro-Wilk test, together with the skewness kurtosis
values and the g-q plot graphs. For the differences between
the numerical values of two independent groups, the Inde-
pendent Sample t Test was used when the normal distribu-
tion assumption was provided, and the Mann-Whitney U
test was used when the difference was not provided. In the
analysis of the differences between the numerical values of
two dependent groups, the Equilibrium Test was used when
the normal distribution assumption was provided, and the
Wilcoxon Equivalent Test was used when not. The two
dependent differences were assessed with the McNemar
Test. The log-rank test was used to analyse the difference
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between the survival times of the groups. The results are
presented with survival graphs. A p value of less than 0.05
was considered statistically significant.

RESULTS

Of the 29 patients with metastatic melanoma treated with
immune checkpoint inhibitors, there were 20 men (69%)
and 9 women (31%). The median age of the group was
59 (36-81) years. 16 patients were treated with ipilimumab,
and 13 patients were treated with nivolumab. The BRAF
mutation was positive in 7 (24.1%) of patients. Patients had
treatment with checkpoint inhibitors as second or third
line treatment. Table I shows the main characteristics of
patients with advanced melanoma treated with checkpoint
inhibitors.

The PFS was 9.9 months and OS was 16.4 months in the
whole group of patients treated with immune checkpoint
inhibitors.

Eighteen (62.1%) patients had concomitant antibiotic ther-
apy. Reasons for antibiotic use were pneumonia, urinary
tract infections, upper respiratory tract infections, and
gastroenteritis. Route of administration of the antibiotics
was Intravenous for 8 patients, and enteral for 10 patients.
The antibiotics used for treatment were ertapenem, pipera-

Table I: Main characteristics of patients with advanced

melanoma treated with check-point inhibitors.

n (%)

Age 59 (36-61)
Sex

Men 20 (69)

Women 9 (31)
BRAF

Positive 7(24.1)

Negative 22(75.9)
Checkpoint inhibitor

Ipilimumab 16 (55.2)

Nivolumah 13 (44.8)
Antibiotics

Treatment with concomitant antibiotics 18 (62.1)

No antibiotics 11(37.9)
Corticosteroids

Treatment with corticosteroids (any reason) 16 (55.2)

No corticosteroids 13 (44.8)
Adjuvant therapy

Treatment with adjuvant interferon 17 (58.6)

No interferon 12 (41.4
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cillin tazobactam, amoxicillin clavulanate, cephalosporins,
clarithromycin and fluoroquinolones. Progression free
survival was shorter in the concomitant antibiotic group
with 15.9 months vs. 9 months, but this difference was
not statistically significant (p=0.561) (Figure 1A). Overall
survival was also shorter in patients treated with concom-
itant antibiotics with 38 months vs. 18 months (p=0.404)
(Figure 1B).

Sixteen (55.2%)of patients had used corticosteroids in the
treatment period. None of the patients received high dose
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Figure 1A: Progression free survival in patients with
concomitant antibiotics and immune checkpoint inhibitors.
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Figure 1B: Overall survival in patients with concomitant
antibiotics and immune checkpoint inhibitors.
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corticosteroids for immune related adverse events. The
most common reasons for corticosteroid use were the palli-
ation of dyspnea and brain metastasis. Patients who used
corticosteroids during the treatment period had shorter
PF'S than the patients who did not use any corticosteroids:
27.2 months vs. 5.4 months (p=0.007) (Figure 2A). Over-
all survival was also shorter in this group of patients: 50
months vs. 14 months (p=0.009) (Figure 2B).

Progression free survival was longer in patients who used
interferon in the adjuvant setting. PF'S was 23.2 months in
the adjuvant interferon group vs. 6.2 months with no prior
interferon (p=0.019) (Figure 3A). Overall survival was also

longer in patients with prior adjuvant interferon treatment:
39.8 months vs. 12.9 months (p=0.004) (Figure 3B).

DISCUSSION

In this study, we found that antibiotics could influence the
response to immunotherapy in patients with metastatic
melanoma. Patients who were exposed to the antibiotics
during the treatment period had longer PFS and OS, but
this difference did not reach statistical significance, maybe
due to small sample size.

Antibiotics are thought to influence treatment by disrupting
the fecal microbiota. Preclinical and clinical data suggest
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Figure 2A: Progression free survival in patients with
concomitant corticosteroids and immune checkpoint inhibitors.

Figure 3A: Progression free survival in patients who had adjuvant
interferon before treatment with immune checkpoint inhibitors.
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Figure 2B: Overall survival in patients with concomitant
corticosteroids and immune checkpoint inhibitors.
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Figure 3B: Overall survival in patients who had adjuvant
interferon before treatment with immune checkpoint inhibitors.
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that the gut microbiome can influence the immune system
and response to immune checkpoint inhibitors and a rich
gut microbiota could be a marker of response (5,6).

Routhy B et al. showed that antibiotic treatment signifi-
cantly reduced the antitumor effects and survival of immune
checkpoint inhibitors in mice. They also studied the impact
of antibiotics in patients with non-small cell lung cancer,
renal cell, and urothelial carcinoma who received PD/
PDL-1 monoclonal antibodies. Progression free survival
and OS were significantly shorter in the antibiotic-treated
groups. They also showed that faccal microbiota transplan-
tation from responder patients to antibiotic-treated mice
ameliorated the antitumor effects of PD-1 blockage (11).

In another study, Derosa et al. reported a negative asso-
ciation of antibiotics on the clinical outcomes of immune
checkpoint inhibitors in patients with renal cell and
non-small cell lung cancer (10).

However, in a retrospective analysis from Irance, the
authors observed no impact of antibiotics on response rate
and progression free survival in patients with non-small cell
lung cancer treated with nivolumab (12).

Although these observations show us that antibiotics may
affect the response to immune checkpoint inhibitors, we
need to learn more about what kind, treatment duration,
and administration route (iv/oral) of antibiotics could
change the treatment results. However, the current obser-
vations strongly suggest that antibiotics should not be used
in patients treated with immune checkpoint inhibitors
unless necessary.

In our study, we also found that corticosteroid use during
therapy was associated with poorer outcomes. None of the
16 patients who had received corticosteroids in the treat-
ment period had received high dose corticosteroids for
immune-related adverse events. The most common reasons
for corticosteroid use were the palliation of dyspnea and
brain metastasis.

Corticosteroids, which are now considered the first line
therapy in immune related adverse events of immunother-
apies, were expected to result in diminished anticancer
activity of immune agents due to their immunosuppressive
affects. There are reports that the administration of high
dose corticosteroids for the treatment of immune medi-
ated adverse events does not affect the efficacy of immune
checkpoint inhibitors (13,14). However, Arbour et al. has
presented results in parallel to our study at ASCO 2018.
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They have reported that baseline steroid use for common
indications (e.g., dyspnea, fatigue, brain metastasis) was
associated with poorer outcomes in non-small cell lung
cancer patients treated with PDL-1 blockade (15).

An interesting finding in this analysis was that patients
who were treated with interferon in the adjuvant setting
had better results with immune checkpoint inhibitors. We
could not find much data about adjuvant interferon use and
response to these agents in the literature. In 2007, Downey
et al. reported that prior interferon therapy was associated
with a lower response rate in metastatic melanoma patients
treated with ipilimumab (16). Our results conflict with this
observation. IFN alpha is known to upregulate the expres-
sion of MHC antigens, antigen processing, and co-stimula-
tory molecules, leading to more effective antigen presenta-
tion. IFN alpha also induces the expression of PDL-1 (17).
Gerner et al. have reported that CD8+T cells that have
matured in the presence of IFN alpha re-express signifi-
cantly higher levels of PD-1 upon antigen re-stimulation.
They also showed that IFN alpha in combination with anti
PDL-1 monoclonal antibodies controlled tumour growth
very effectively (18). More studies are warranted to explain
this observation.

CONCLUSION

Antibiotics and corticosteroids are widely used agents in
cancer care. As checkpoint inhibitors show promising effi-
cacy in many different tumour types, doctors have to keep
in mind that antibiotics and steroids may influence the efhi-
cacy of these drugs.
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