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THE ASSOCIATION BETWEEN SERUM VITAMIN D LEVEL AND EFFICACY
OF NIVOLUMAB TREATMENT IN PATIENTS WITH ADVANCED NSCLC

KUCUK HUCRE DISI AKCIGER KANSERI OLGULARINDA SERUM VITAMIN D DUZEY1
VE NIVOLUMAB TEDAVISININ ETKINLIGININ ILiSKISi
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ABSTRACT

Objective: Vitamin D is known to be associated with better responses and prognosis positively
proportional to serum levels in patients with non—-small cell lung cancer (NSCLC). The goal of this
report was to examine the association between serum Vitamin D levels and efficacy of Nivolumab
treatment in patients with metastatic NSCLC.

Methods: A total of 38 patients with a diagnosis of metastatic NSCLC, received Nivolumab
immunotherapy in the second-line therapy were enrolled in the study. Clinical and demographic
data and also the levels of 25 hydroxy vitamin D (25(OH)D) that were analyzed before starting
Nivolumab treatment were recorded. The association between the vitamin D and progression free
survival (PFS) and overall survival (OS) was analyzed. Statistical evaluation was done using SPSS
23.

Results: The median 25(0OH)D level of the patients was found as 17.3 (3-37) ng/ml. When the PFS
of patients were evaluated according to vitamin D status, PFS of the patients with 25(OH)D >20
ng/ml was longer than other groups that was not significant (p=0.17).

Conclusion: Achievement longer PFS with sufficient vitamin D supports the fact that higher
baseline vitamin D levels are associated with better Nivolumab efficacy in metastatic NSCLC
patients.
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OZET

Amagc: D vitamininin serum diizeyleri ile pozitif yonde orantili olarak kii¢iik hiicre dig1 akciger
kanseri (KHDAK) olan hastalarda daha iyi yanit ve prognoz ile iliskili oldugu bilinmektedir. Bu
yazinin amaci, metastatik KHDAK'li hastalarda serum D vitamini seviyeleri ile Nivolumab
tedavisinin etkinligi arasindaki iliskiyi degerlendirmektir.

Gereg ve Yontem: Metastatik KHDAK tanili, ikinci basamak tedavide Nivolumab immiinoterapisi
alan toplam 38 hasta ¢alismaya dahil edildi. Klinik ve demografik veriler ile Nivolumab tedavisine
baglamadan Once analiz edilen 25(OH)D diizeyleri kaydedildi. Vitamin D seviyeleri ile
progresyonsuz sagkalim (PFS) ve genel sagkalim (OS) arasindaki iliski analiz edildi. Istatistiksel
degerlendirme SPSS 23 kullanilarak yapildi.

Bulgular: Hastalarin ortanca 25(OH)D diizeyi 17.3 (3-37) ng/ml olarak bulundu. Hastalarin PFS’leri
vitamin D diizeyine gore degerlendirildiginde, 25(OH)D diizeyi >20 ng/ml olan hastalarmn PFS'si
istatistiksel olarak anlamli olmayan diizeyde diger gruplara gore daha uzundu (p=0,17).

Sonug: Yeterli vitamin D seviyeleri ile daha uzun PFS elde edilmesi, daha yiksek bazal vitamin D
seviyelerinin metastatik KHDAK hastalarinda daha iyi Nivolumab etkinligi ile iligkili oldugu
gercegini destekler.

Anahtar Kelimeler: 25-hidroki vitamin D, Kiigiik hiicre dis1 akciger kanseri, Nivolumab
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INTRODUCTION

Lung cancer is a well-known cause of cancer-related mortality (Liu et al., 2023). Non-small cell lung
cancer (NSCLC) is the most frequent subtype of lung cancer that causes both mortality and morbidity.
Advacements in cancer therapeutics have led to markedly improved overall survival (OS) (Reck et al.,
2022). Recently, programmed death ligand 1 (PD-L1) or programmed death 1 (PD-1) inhibitors that
members of the immune checkpoint inhibitors (ICIs) have beeen discovered as important treatment
options (Liu et al., 2023).

After came in use, PD-L1/PD-1 inhibitors have provided significant clinical response and long-
term OS (Gettinger, 2018; Reck, 2021; Spigel, 2022). Immune checkpoint inhibitors act on and destroy
the tumor cells using the PD-L1/PD-1 pathway and as a result they reactivate effector T cells (Boussiotis,
2016). Nowadays, after approval of ICl-monotherapy as second- or first-line treatment, studies have
focused on effective treatment strategies with ICI to improve outcomes (Brahmer, 2015; Herbst, 2016;
Rittmeyer, 2017; Socinski, 2018; West, 2019). Nivolumab, a PD-1 antibody, is one of the IClIs that acts
by blocking ligand interaction and downstream signaling pathway (Cusato et al., 2019). It has been
found be associated with overall response rate of approximately 20% in patients with previously treated
NSCLC (Brahmer, 2015; Borghaei, 2015).

Vitamin D, an immunomodulatory, may induce apoptosis of cancer cells which is important for
cancer therapy (Ness et al., 2015). The vitamin D receptor (VDR) exists in many tumor tissues (Dimitrov
et al., 2017). Excess levels of vitamin D leads to up-regulation of VDR (Kim et al., 2012). As a result,
anti-proliferative and pro differentiating effects of vitamin D comes out. Menezes et al. (2008) stated
that decreased VDR expression has been seen in many types of metastatic malignancies (Menezes et al.,
2008). Furthermore, Singh et al. demonstrated that VDR mRNA is excess in malignant lung, pancreatic
and ovarian tissues and associated with poor prognosis (Singh et al., 2020). Also, using vitamin D pills
prolonged the OS in lung carcinoma (Samet et al., 2009). Where as Zhou W et al. (2005) demonstrated
that Vitamin D is related to improved survival in early-stage NSCLC patients, they (2007) also stated
that higher serum vitamin D levels have a better prognosis than patients with reduced vitamin D serum
levels (Zhou, 2005; Zhou, 2007).

The goal of this report was to analyze the association between serum Vitamin D levels and
efficacy of Nivolumab treatment in patients with advanced NSCLC.

MATERIALS AND METHODS

Patients

The patients with a diagnosis of metastatic NSCLC, followed up by Department of Medical Oncology
between January 2022 and June 2023 were evaluated retrospectively. Among these patient population,
patients progressed after first-line platinum-based chemotherapy treatment and patients received
Nivolumab immunotherapy in the second-line therapy were included in further evaluation. Patients with
bone metastases, taking vitamin D or calcium replacement, with history of targeted and immune
checkpoint inhibitor therapy, and those with endocrine or metabolic disease associated with secondary
osteoporosis, such as multiple myeloma, chronic renal failure, primary hyperparathyroidism,
hyperthyroidism, and connective tissue disease have been excluded from the study. Consequently, a
total of 38 patients, met the criterias of the study were evaluated in this report.

Data collection

The levels of 25(0OH)D that were analyzed before starting Nivolumab treatment were noted. Vitamin D
levels were categorized according to Medicine Institute Criteria; patients with 25(OH)D <10 ng/ml was
stated as vitamin D deficiency, 25(OH)D between 10-20 ng/ml was stated as vitamin D insufficiency
and 25(OH)D > 20 ng/ml was stated as sufficient (Ross et al., 2011). Demographic data such as gender,
age and clinical data such as histopathological subtype of cancer, presence of prior systemic therapy,
PD-L1 expression level were examinated.

In the study, progression free survival (PFS) and OS also were evaluated. Where as OS was
stated as the time between start of nivolumab treatment and last visit or death of the patients, PFS was
stated as the time between start of treatment and disease progression, last visit, or patient death
whichever comes first.
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Nivolumab was infused intravenously at a dose of 3 mg/kg every 2 weeks over a 60-minute
period. In case of withdrawal of consent, disease progression, unacceptable toxicity, or death, treatment
was stopped.

Statistical evaluation

Statistical evaluation was done using the SPSS software version 23. Presence of normal distribution
examined by using both visual and analytical methods. While nonnormally distributed quantitative
variables such as age, vitamin D levels were stated with median values (min-max), qualitative variables
such as gender, NSCLC pathologic subtype, classification of vitamin D status, presence of PD-L1
expression, history of systemic therapy were expressed as proportions. To test the OS and PFS with
Nivolumab usage, Kaplan-Meier method was used. The p value <0.05 is stated as a statistically
significant.

RESULTS
A total of 38 patients with median age of 67 years (52-82) were examined in the study. The most of the

patients were male (86.8%). Some demographic and clinical characteristics of the patients are
demonstrated in Table 1. Adenocarcinoma was the most frequent pathologic subtype (63.2%).

The median 25(OH)D of the population was found as 17.3 (3-37) ng/ml. Classification of the patients
according to 25(OH)D levels are shown in Table 1. Also, treatment that received as a first line therapy
and status of PD-L1 expression of the patients are demonstrated in Table 1..

Table 1. Some demographic and clinical characteristics of the patients

Parameters Results
Age, years 67 (52-82)
Gender, n/% Male 33 (86.8)
Female 5(13.2)
NSCLC pathologic subtype, n (%) Adenocarcinoma 24 (63.2)
Squamous cell carcinoma 14 (36.8)
25(OH)D (ng/mL), n (%) <10 11 (29)
10-20 13 (34.2)
>20 14 (36.8)
PD-L1 expression, n (%) Negative 12 (31.6)
1% - 49% 20 (52.6)
>50% 6 (15.8)
Presence of prior systemic therapy, n (%) Cisplatine 20 (52.6)
Carboplatine 18 (47.3)
Pemetrexed 14 (36.8)
Paclitaxel 12 (31.6)
Gemcitabine 12 (31.6)

NSCLC: Non-small-cell lung cancer
25(0OH)D: 25 hydroxy vitamin D

Median PFS of the patient population was found as 4.9 months (95% CI 2.5-7.2) (Figure 1).
When we evaluated the PFS of patients according to vitamin D status, PFS of the patients with 25(OH)D
>20 ng/ml was longer than other groups that was not significant (p= 0.17) (Figure 2).
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Figure 1. PFS of the study population
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Figure 2. PFS according to 25(OH)D status of the patients

o=

When the PFS and OS of the patients were evaluated based on the PD-L1 expression levels;
median PFS was 2.2 months (95% CI 1.3 - 6.85) in the PD-L1 negative group, Also, median PFS was
found as 6.5 months (95% CI 1.5 - 11.5) in the group with PD-L1 expression between 1-50 (p=0.09).
Although there was a numerical difference between these two groups, it was not statistically significant.
The median OS of Nivolumab in the PD_L1 expression negative group was 6.4 months (95% CI 1.8 to
13.5). PD-L1 expression in groups 1-50, median OS data was still immature. In the group with PD-L1
level >50% (6 patients), the median value has not yet been reached for both PFS and OS data.

During the follow-up period, 15 patients (39.4%) died. Because of this reason, data of OS is
immature. Folllow up of other patients continues. In addition, 12 patients of them are still taking
Nivolumab treatment.

DISCUSSION
This study represents the association between the vitamin D status of the patients and Nivolumab
efficacy in patients with metastatic NSCLC. We evaluated some demographic, clinical data, and also
PFS and OS of the patients. Data of OS immature but when we examinate PFS it was seen that PFS of
the patients with sufficient vitamin D levels was longer than other groups which is not statistically
significant. Our finding was consistent with literature (Samet, 2009; Zhou, 2005; Zhou, 2007). There
are few studies in the literature on this subject. This may also be the first study on this subject in Turkey.
Nivolumab, one of the ICls, is a monoclonal antibody and it acts by blocking PD-L1 ligand
interaction. This action results in positive regulation of T-cell function and also results in antitumor
effects (Tykodi, 2018; Alsaab, 2017). A meta-analysis demonstrated significant advantages with ICI
usage in terms PFS and OS, compared with conventional chemotherapy in patients with advanced
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NSCLC disease (Khan et al., 2018). In our country, according to health communique, Nivolumab usage
is supported as a second- line therapy. Due to this economical issue, in our study all patients had a
history of systemic therapy.

Vitamin D is a known important immunomodulatory agent (Cusato et al., 2019). Its level is
usually low in patients with malignancy. Bochen et al. showed in their study that vitamin D levels were
significantly lower in patients with a diagnosis of head and neck cancer patients than controls (Bochen
et al., 2018). Many studies examinated the association between low 25(OH)D and negative findings in
lung cancer. Feng et al. showed a statistically significant association between 25(OH)D and lung cancer
risk, and mortality (Feng et al., 2017).

Pathogenesis of vitamin D and immunomodulatory effect is controversial. Vitamin D receptor
is known to be upregulated in many malignant cells. Although many studies showed that the adipose
tissue overexpressed VDR in colorectal cancers, some studies demonstrated that VDR expression in
tumor cells is associated with better prognosis and treatment response (Castellano-Castillo, 2018; Kim,
2012; Hendrickson 2011). You et al (2023) examinated 77 patients with a diagnosis of advanced lung
cancer in their prospective cohort study. They showed that baseline 25(OH)D of partial response patients
were significantly higher than patients not response (You et al.,, 2023). Furthermore, OS was
significantly longer in patients with higher vitamin D levels. In our study we could not evaluate OS of
the patients but PFS was longer in patients with sufficient 25(OH)D. This finding was not statistically
significant that might be associated with small size of our population. Based on these finding, it was
thought that measurement of vitamin D before starting the treatment and especially in cases with serum
vitamin D <10 ng/ml, supplementation might improve the survival rate in cancer patients. Akiba et al
(2018) evaluated 155 NSCLC patients and they found that vitamin D supplementation might have
positive effects on survival of patients with early-stage NSCLC with lower 25(OH)D (Akiba et al.,
2018).

The limitations of the study; it was a retrospective study that may asssociated with bias.
Furthermore, OS was immature and could not be evaluted. We analyzed vitamin D levels before the
start of the first Nivolumab rather than each Nivolumab. Because Nivolumab usage is supported in the
second line of therapy in our country, patient were treated with different chemotherapeutic agents firstly.
So, patient population was heterogenous that may be related to weakness of our study. Further studies
with longer period and bigger patient population will enlighten the science by giving valuable
information.

CONCLUSION

Our report showed that patients with higher vitamin D levels at the beginning first Nivolumab treatment
was associated with longer PFS. This finding may suggest assesment of baseline vitamin D and giving
supplementation to increase Nivolumab efficacy. This finding should be support with larger studies.
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