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Abstract

Objectives: Lung cancer accounts for 20% of cancer-related deaths worldwide. Several studies have shown that Vita-
min D levels at the time of diagnosis are prognostic in lung cancer. In this study, we evaluated the relationship between
pre-diagnosis Vitamin D replacement levels and platinum-based chemotherapy results.

Methodes: In this cross-sectional study, we retrospectively analyzed archive records of all 247 patients diagnosed with
lung cancer from an oncology center in Turkey, between 2012-2018.The chemotherapy outcomes, Vitamin D levels and
replacement doses of these patients up to 6 months ago were recorded.

Results: Vitamin D levels of 153 patients were below 15 ng/mL, 65 patients had a level of 15-30 ng/mL, and 29 patients
had a vitamin D level higher than 30 ng/mL. In the study population, 215 had a replacement below 300.000 IU whereas
32 had areplacement above 300.000 IU. When the patients were evaluated based on their chemotherapy responses, no
difference was observed between the patients with below and above 300.000 IU. In our study, Vitamin D and replace-
ment level at the time of diagnosis did not change the chemotherapy response.

Conclusion: Vitamin D replacement levels were not significantly associated with chemotherapy outcomes in our study.
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ung cancer is one of the most common cancer types in

many countries. The lung cancers are composing the
20% of the cancer deaths worldwide.!! Despite recent ad-
vances in lung cancer treatment, the five-year survival rates
are still low, in the range of 10-30% in most countries.”?

Vitamin D is mainly produced by direct dietary intake or
transformation with sunlight exposure in the body. These
precursors are converted 25-OH Vitamin D in the liver.34
Most of the tissues have 1-alfa hydroxylase activity and
also vitamin D receptors. Vitamin D is hypothesized to have
an anti-cancer effect. Vitamin D may have a role in inhib-
iting cell proliferation, angiogenesis, invasion, and metas-

tasis.*® Epidemiologic studies have shown that vitamin D
insufficiency is related to most human cancers.”® About
this literature, the elevated circulating levels of vitamin D
is proven to be related to a reduced risk of lung cancer.®'%
In another article, interestingly, the outcome of lung can-
cer surgery differs between the winter and the summer.
The main reason for the better outcome is controversial;
whether the results depending on more benefit from adju-
vant treatment or better prognosis. This study showed the
treatment effects of the vitamin levels which may result in
vitamin replacement during cancer chemotherapy.®' Re-
lated to this study, high vitamin D levels proved to poten-
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tiate chemotherapy response to cisplatin gemcitabine in
bladder cancer cell cultures.'? Also, in lung cancer, vitamin
D receptor polymorphism is related to survival in both ear-
ly and metastatic stage.""*

Potentially, there may be more than one mechanism for
vitamin D and cancer growth, the action of spread and
treatment response. In this study, we evaluated the cor-
relation between the chemotherapy outcome and vitamin
D replacement dose, and also, progression-free (PFS) and
overall survival (OS) of the patients due to vitamin D re-
placement levels.

Methods

Study Participants

In the cross-sectional study, the archive records of patients
diagnosing lung cancer at the Afyon Kocatepe University
Oncology Department were retrospectively analyzed be-
tween 2012 and 2018. The patients who have vitamin D
levels in 6 months before lung cancer diagnosis were in-
cluded in the study. Also, the prescriptions in the hospital
management system were investigated and the vitamin D
replacements and doses recorded. The vitamin levels low-
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er than 30 nmol/l is determined insufficient. The patients
who have 300.000 IU or more were considered to have an
adequate replacement. The patient characteristics, patho-
logic subtype, stage of the disease, treatment modalities,
chemotherapeutic agents, chemotherapy outcome after
the second or third cycle of chemotherapy were record-
ed. Also, patients who have EGFR, ALK or ROS-1 mutations
were defined. The patients PFS and OS were calculated. The
exclusion criteria’s were lack of adequate cancer diagnosis,
platinum-based first-line chemotherapy, and follow-up.

Ethics

The study was approved by the institutional board of
Afyonkarahisar Health Sciences University Faculty of Med-
icine and carried out by the Declaration of Helsinki princi-
ples and all applicable regulations.

Statistical Analysis

The statistical analysis of the study performed with SPSS
software (Statistical Package for The Social Sciences, ver-
sion 22.0, SPSS Inc, Chicago, IL). The Kolmogorov-Smirnov
test was used to determine whether data conformed to a
normal distribution. Descriptive data are presented as ei-

Table 1. The patient characteristics among the vitamin D replacement levels

Replacement levels <300.000 IU >300.000 P
Age Male Female Male Female
65.9 65.1 66.6 69.4 =0.48
Gender 192 23 27 5 =0.41
Vitamin D levels 13.53% 8.55* =0.007
Genetic alteration Positive Negative Positive Negative
16 199 1 16 =0.7
Type of cancer Adenocarcinoma 67 Adenocarcinoma 14 =0.69
Squamous 92 Squamous 12
Small-cell 46 Small-cell 5
Large-cell 1 Large-cell 0
Undifferentiated 9 Undifferentiated 1
Treatment Cht Cht+Rt Cht Cht+Rt
196 19 25 7 =0.07
Platinum agent Cisplatin Carboplatin Cisplatin Carboplatin
152 63 23 9 =0.89
Stage 3 4 3 4
95 120 12 20 =047
Response Not responsive Responsive Not responsive Responsive
37 178 3 29 =0.23
Cht response Progressive 37 Progressive 3 =0.63
Stabile 27 Stabile
Partial 148 Partial 24
Complete 3 Complete 1

Cht: Chemotherapy; Rt: Radiotherapy; *: Median values.



114 Beypinar et al., Does Vitamin D Replacement Alter the Chemotherapy Outcome in Lung Cancer? / doi: 10.14744/ejm0.2019.31913

ther means or median for continuous variables, frequen-
cies and percentages are reported for categorical variables.
Pearson X2 test is used to assessing the associations in cat-
egorical variables. OS and PFS curves are estimated by the
Kaplan-Meier product-limit method.

Results

Two hundred forty-seven patients enrolled in the study.
The patients divided into two groups depending on vita-
min D replacement levels. There were 215 and 32 patients

Overall Survival
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Figure 1.The OS of the patients when categorized among vitamin D
replacement levels.
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Figure 2. The OS of the patients when categorized among the vita-
min D levels at the time of diagnosis.

who had vitamin D replacement less than 300.000 IU, and
more than 300.000 IU respectively. The patients’ character-
istics are shown in Table 1. The mean age between groups
was 65.8 and 67 respectively (p=0.48). The median vitamin
D levels at the time diagnosis between replacement groups
were significantly different. The median levels were 13.5
and 8.5 respectively (p=0.007). Types of cancers, genetic
alterations, treatment modalities, platinum agents, stages,
chemotherapy responses were similar among the groups.

There were no significant OS and PFS difference between
groups due to the vitamin D replacement level (Fig. 1). Also,
there was no difference in OS and PFS among the histolog-
ic subgroups (adenocarcinoma, squamous cell carcinoma,
and small cell lung cancer). The patients categorized due
to their vitamin D levels before treatment which was deter-
mined insufficiency (<30 ng/mL) and deficiency (<15 ng/
mL).The survival and progression analyses were not signifi-
cantly different among these groups (Fig. 2).

Discussion

In this study, we investigated the relationship between vi-
tamin D replacement levels and platinum-based chemo-
therapy outcomes. Also, the prognostic value of vitamin
D before treatment was analyzed. Vitamin D replacement
levels were not significantly associated with chemotherapy
outcomes in our study.

Vitamin D is known to have anti-proliferative effects on
multiple cancer types including lung cancer. The active me-
tabolite of vitamin D is considered to be responsible for the
anti-cancer effect." Also, the variations in the vitamin D
receptors are proven to be associated with platinum-based
chemotherapy outcome in non-small cell lung cancer.™
These variations have a potential role in both risk and prog-
nosis in human cancers.'® The vitamin D receptor polymor-
phisms have a prognostic effect on lung cancer;the mecha-
nism is still unclear. The possible mechanisms are increased
treatment response, decreased tumor growth and loss of
metastatic capacity.”

In a Japanese study, Akiba et al.'”! reported daily supple-
ment of 1200 IU of vitamin D for 12 months did not improve
the relapse-free survival (RFS) or OS in squamous cell carci-
noma and large cell carcinoma. This study was containing
both early and advanced stage patients. Different from this
study, our study was including only advanced or locally
advanced patients. Also, our study included the four his-
tologic types (adenocarcinoma, squamous cell carcinoma,
small cell carcinoma, and large cell carcinoma). In a differ-
ent study, Ma et al."® found an association with low vitamin
D levels and OS. The patients who have higher than 10 ng/
mL have better survival, but PFS was not significant among



these groups. Also, when the patients split into two groups
lower and higher than 20 ng/mL; the OS and PFS were not
significant. By these results, we found no relationship be-
tween the insufficiency and deficiency of vitamin D and OS
and PFS. These results may be directive to extremely low
levels of vitamin D have a role in OS or PFS.

In previous cohort studies, the high levels of vitamin D early
stages of lung carcinoma except squamous cell type tend-
ed to correlate with OS. Advanced stages of lung cancer did
not have a significant correlation with OS when vitamin D
considered.®11.1920]

In our current knowledge, this is the first human study
which investigates the relationship between the vitamin
D replacement levels and platinum-based chemotherapy
outcome in four histologic subtypes of lung cancer. Future
studies, which investigate both vitamin D and receptor
polymorphism, maybe elucidative in this topic.

Disclosures

Ethics Committee Approval: The study was approved by the
Local Ethics Committee.

Peer-review: Externally peer-reviewed.

Conflict of Interest: None declared.

Authorship Contributions: Concept - |.B.; Design - M.A,; Super-
vision — M.U.; Materials - 1.B., D.B.; Data collection &/or processing

- I.B., D.B., H.D.; Analysis and/or interpretation - I.B., D.B,; Litera-
ture search - 1.B., D.B.; Writing - I.B., D.B,; Critical review — M.A.

References

1. Ferlay J, Soerjomataram |, Dikshit R, Eser S, Mathers C, Rebelo
M, et al. Cancer incidence and mortality worldwide: sources,
methods and major patterns in GLOBOCAN 2012. Int J Cancer
2015;136:E359-86. [CrossRef]

2. AllemaniC, Weir HK, Carreira H, Harewood R, Spika D, Wang XS,
et al; CONCORD Working Group. Global surveillance of cancer
survival 1995-2009: analysis of individual data for 25,676,887
patients from 279 population-based registries in 67 countries
(CONCORD-2). Lancet 2015;385:977-1010. [CrossRef]

3. Gupta D, Vashi PG, Trukova K, Lis CG, Lammersfeld CA. Preva-
lence of serum vitamin D deficiency and insufficiency in can-
cer: Review of the epidemiological literature. Exp Ther Med
2011;2:181-193. [CrossRef]

4. Bikle D. Nonclassic actions of vitamin D. J Clin Endocrinol Me-
tab 2009;94:26-34. [CrossRef]

5. Holick MF.Vitamin D deficiency. N Engl J Med 2007;357:266-81.

6. Zhou W, Suk R, Liu G, Park S, Neuberg DS, Wain JC, et al. Vita-
min D is associated with improved survival in early-stage non-
small cell lung cancer patients. Cancer Epidemiol Biomarkers
Prev 2005;14:2303-9. [CrossRef]

7. Garland CF, Gorham ED, Mohr SB, Garland FC. Vitamin D

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

115

for cancer prevention: global perspective. Ann
Epidemiol 2009;19:468-83. [CrossRef]

. Trump DL, Chadha MK, Sunga AY, Fakih MG, Ashraf U, Silliman

CG, et al. Vitamin D deficiency and insufficiency among pa-
tients with prostate cancer. BJU Int 2009;104:909-14. [CrossRef]
Zhang L, Wang S, Che X, Li X. Vitamin D and lung cancer risk:
a comprehensive review and meta-analysis. Cell Physiol Bio-
chem 2015;36:299-305. [CrossRef]

Chen GC, Zhang ZL, Wan Z, Wang L, Weber P, Eggersdorfer M,
et al. Circulating 25-hydroxyvitamin D and risk of lung can-
cer: a dose-response meta-analysis. Cancer Causes Control
2015;26:1719-28. [CrossRef]

Zhou W, Heist RS, Liu G, Asomaning K, Neuberg DS, Hollis BW,
et al. Circulating 25-hydroxyvitamin D levels predict survival
in early-stage non-small-cell lung cancer patients. J Clin Oncol
2007;25:479-85. [CrossRef]

MaY, Yu WD, Trump DL, Johnson CS. 1,25D3 enhances antitu-
mor activity of gemcitabine and cisplatin in human bladder
cancer models. Cancer 2010;116:3294-303. [CrossRef]

Zhou W, Heist RS, Liu G, Neuberg DS, Asomaning K, Su L, et
al. Polymorphisms of vitamin D receptor and survival in ear-
ly-stage non-small cell lung cancer patients. Cancer Epidemiol
Biomarkers Prev 2006;15:2239-45. [CrossRef]

Srinivasan M, Parwani AV, Hershberger PA, Lenzner DE, Weiss-
feld JL. Nuclear vitamin D receptor expression is associated
with improved survival in non-small cell lung cancer. J Steroid
Biochem Mol Biol 2011;123:30-6. [CrossRef]

Xiong L, Cheng J, Gao J, Wang J, Liu X, Wang L. Vitamin D re-
ceptor genetic variants are associated with chemotherapy
response and prognosis in patients with advanced non-small-
cell lung cancer. Clin Lung Cancer 2013;14:433-9. [CrossRef]
Kostner K, Denzer N, Miiller CS, Klein R, Tilgen W, Reichrath
J. The relevance of vitamin D receptor (VDR) gene polymor-
phisms for cancer: a review of the literature. Anticancer Res
2009;29:3511-36.

Akiba T, Morikawa T, Odaka M, Nakada T, Kamiya N,
Ya-mashita M, et al. Vitamin D Supplementation and
Survival of Patients with Non-small Cell Lung Cancer: A
Random-ized, Double-Blind, Placebo-Controlled Trial. Clin
Cancer Res 2018;24:4089-97. [CrossRef]

Ma K, Xu W, Wang C, Li B, Su K, Li W. Vitamin D deficiency is
associated with a poor prognosis in advanced non-small cell
lung cancer patients treated with platinum-based first-line
chemotherapy. Cancer Biomark 2017;18:297-303. [CrossRef]
Heist RS, Zhou W, Wang Z, Liu G, Neuberg D, Su L, et al. Cir-
culating 25-hydroxyvitamin D, VDR polymorphisms, and
survival in advanced non-small-cell lung cancer. J Clin Oncol
2008;26:5596-602. [CrossRef]

Anic GM, Weinstein SJ, Mondul AM, Méannisto S, Albanes D.
Serum vitamin D, vitamin D binding protein, and lung cancer-
survival. Lung Cancer 2014;86:297-303. [CrossRef]


https://doi.org/10.1002/ijc.29210
https://doi.org/10.1016/S0140-6736(14)62038-9
https://doi.org/10.3892/etm.2011.205
https://doi.org/10.1210/jc.2008-1454
https://doi.org/10.1056/NEJMra070553
https://doi.org/10.1158/1055-9965.EPI-05-0335
https://doi.org/10.1016/j.annepidem.2009.03.021
https://doi.org/10.1111/j.1464-410X.2009.08531.x
https://doi.org/10.1159/000374072
https://doi.org/10.1007/s10552-015-0665-6
https://doi.org/10.1200/JCO.2006.07.5358
https://doi.org/10.1002/cncr.25059
https://doi.org/10.1158/1055-9965.EPI-06-0023
https://doi.org/10.1016/j.jsbmb.2010.10.002
https://doi.org/10.1016/j.cllc.2013.01.004
https://doi.org/10.1158/1078-0432.CCR-18-0483
https://doi.org/10.3233/CBM-161687
https://doi.org/10.1200/JCO.2008.18.0406
https://doi.org/10.1016/j.lungcan.2014.10.008



