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	 Background:	 Cervical cancer is the fourth most common cancer among women. The case fatality rate of advanced-stage 
cervical cancer was approximately 50% in 2020 worldwide. A new approach to finding a better treatment out-
come for advanced-stage cervical cancer is needed. Research findings showed that cholecalciferol may ben-
efit cancer cell control. This study aimed to understand the impact of cholecalciferol supplementation on ad-
vanced-stage cervical cancer treatment by radiotherapy.

	 Material/Methods:	 A randomized controlled trial with a pretest-posttest control group design was conducted between 2021 and 
2023 at Dr. Hasan Sadikin Hospital, Bandung, Indonesia. Eligible consecutive patients were recruited and ran-
domly assigned to either the Treatment or Control group using a simple randomization method. The Treatment 
group received 10 000 IU of cholecalciferol daily for 7 weeks during radiotherapy and for 12 weeks after treat-
ment, while the Control group received a placebo in addition to the same radiotherapy protocol. Clinical out-
comes were assessed 3 months after treatment completion.

	 Results:	 We recruited 123 subjects in this study. The complete response rate was 82.61% in the Treatment group and 
64.8% in the Control group. The Treatment group had a higher average serum cholecalciferol level after com-
pletion of the protocol.

	 Conclusions:	 Supplementation with 10 000 IU of cholecalciferol among advanced-stage cervical cancer patients undergoing 
radiotherapy treatment resulted in improved therapeutic response and maintaining serum cholecalciferol lev-
els, which may further benefit cancer-free survival.
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Introduction

Cervical cancer is the fourth most frequent cancer among 
women worldwide. There were 604 127 cervical cancer cases 
and 341 831 deaths worldwide, and in Indonesia there were 
36 633 new cases and 21 003 deaths [1]. Cervical cancer was 
the second most frequent cancer among females aged 15-44 in 
Indonesia. The 5-year incidence of cervical cancer in Indonesia 
was approximately at 92 930 cases, and the incidence rate was 
68.43 per 100 000 [1]. There were 27 837 suspected cases and 
3894 confirmed cases detected by cervical cancer screening 
from 2021 to 2023 in Indonesia [1].

Early-stage cervical cancer is preferably treated surgically, with 
advancing-stage radiation becoming the leading choice of 
treatment. Tissues that quickly grow are more susceptible to 
immediate radiation damage. Postoperative radiation can re-
duce local recurrence. Damage to adjacent healthy tissue de-
pends on several factors [2,3].

Radiation induces cell death by causing DNA and cell mem-
brane damage. Radiation energy is stored within the nucleus; 
free radicals break DNA chains, causing cells to lose their abil-
ity to reproduce. The damage caused by radiation may not be 
morphologically evident until several days or months later. In 
some cases, damaged cells can still divide to a limited extent [3].

Cholecalciferol in its active form, 1,25(OH)2D3, can increase 
the effectiveness of several conventional anti-cancer drugs, 
such as anti-metabolites and platinum-based drugs, and it 
can be used in combination. Cholecalciferol regulates the ex-
pression of molecules that inhibit proliferation, such as p21 
and p27, and reduces the expression of hypoxia-induced on-
cogenic factor 1a (HIF1a) and c-Myc. Cholecalciferol influenc-
es tumor suppressor gene p53, decreasing the regulation of 
anti-apoptotic proteins (eg, Bcl-2 and Bcl-XL), enhancing the 
regulation of pro-apoptotic proteins (eg, BAX, BAK, and BAD), 
and recruiting Ca2+/calpain-dependent caspase and caspase 
12 to regulate cancer cell growth [4].

Cholecalciferol also modulates the cancer microenvironment 
through molecular pathways for inflammatory signals and 
non-coding microRNA expression. Cholecalciferol supplemen-
tation not only enhances the effects of traditional cancer ther-
apy but also confers resistance by regulating cancer stem cell 
growth and microRNA gene expression [5]. Cholecalciferol is 
involved in tumor metabolism, and it also has a primary role 
in regulating cell survival pathways like c-Myc, HIF1a, and p53.

Cholecalciferol enhances radiation sensitivity by inducing 
cell death via an autophagy process. Adjuvant cholecalcifer-
ol therapy elevates autophagy levels, decreasing cell repro-
duction capacity and promoting cell death. This transforms 

autophagy from cytoprotective to cytotoxic mode, enhancing 
radiation efficacy [2].

Various diagnostic methods can be utilized in the clinical set-
ting to monitor clinical response regarding tumor size and 
expansion. Ultrasonography has gained significant attention 
as it does not require patient preparation, but compared to 
other techniques it is quicker, more cost-effective, and more 
widely available. Recent studies have demonstrated the high 
accuracy of ultrasonography in detecting tumors and assess-
ing their size, stromal involvement, and parametrial infiltra-
tion. Transvaginal and transrectal ultrasonography has high 
sensitivity and specificity in stromal invasion depth evalua-
tion, along with high specificity and moderate sensitivity for 
assessing involvement of the parametrium [6].

Animal studies show that cholecalciferol has a significant 
role in preventing breast cancer. Jacobson et al showed that a 
higher incidence of breast tumors occurred in mice with low 
cholecalciferol and calcium diet after exposure to carcinogen 
7,12-dimethylbenzanthracene (DMBA). In organ culture of rat 
mammary glands, it reduced preneoplastic lesions induced by 
DMBA in initiation and promotion stages. This research sug-
gests that cholecalciferol has a direct antineoplastic effect on 
mammary glands and that cholecalciferol signaling can pre-
vent early and late tumorigenesis [7].

The active form of cholecalciferol, calcitriol, has extracellu-
lar functions, including anti-cancer activity. Supplementation 
with cholecalciferol is thought to enhance tumor suppressor 
genes and mechanisms of cancer cell death, potentially alter-
ing the outcomes of radiation therapy. The present study was 
based on findings of unpublished reports in our center, which 
observed changes in autophagy and mitochondrial biomark-
ers in patients with cervical cancer who received cholecalcifer-
ol while undergoing radiation therapy. Cholecalciferol increas-
es radiation sensitivity through autophagy processes, inhibits 
cell proliferation, and promotes cell death.

This study aimed to determine whether vitamin D supplemen-
tation can improve therapeutic response in cervical cancer pa-
tients undergoing radiotherapy. To the best of our knowledge, 
this is one of the first studies to investigate this specific com-
bination of high-dose cholecalciferol and radiotherapy in ad-
vanced-stage cervical cancer patients.

Material and Methods

Study Design

A randomized controlled trial with a pretest-posttest con-
trol group design was conducted between 2021 and 2023 at 
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Dr. Hasan Sadikin Hospital in Bandung, Indonesia. Consecutive 
sampling was used to recruit eligible participants, who were 
then randomized into Intervention and Control groups to en-
sure balanced allocation. The study focused on advanced-
stage cervical cancer patients (FIGO stages IIB-IVA) (Figure 1).

An oncologist performed a complete clinical examination, ul-
trasonography for staging, and histopathological assessment 
for a conclusive cervical cancer diagnosis. These evaluations 
were conducted before treatment and at follow-up.

The Treatment group received supplementation with 10 000 IU 
cholecalciferol daily for 7 weeks during radiotherapy and for 12 
weeks during the post-treatment follow-up period. The Control 
group received a placebo in addition to the same radiother-
apy protocol. Radiotherapy followed the hospital’s standard-
ized treatment guidelines. Clinical outcomes were assessed 3 
months after treatment completion.

Participants

The target population was patients with confirmed advanced-
stage cervical cancer who were eligible for radiotherapy. All 
subjects gave written consent to receive a complete internal 
and external radiotherapy course. Laboratory assessments in-
cluded measurement of blood cholecalciferol level, and other 
parameters were assessed to ensure eligibility for the stan-
dard radiotherapy treatment protocol.

Sample calculation for the minimum required sample for multi-
ple logistic regression was calculated, setting type I error of 5% 
(Za=1.96) and type II error of 10% (Zb=1.28). Odds ratio (OR) 
was set at 3.25. The minimum required sample size was 122 
subjects. We recruited a minimum sample of 61 samples in both 
groups. To minimize potential bias and account for dropouts, 
an additional 20% was added to the calculated sample size.

Variables, Measurements, and Treatment

The independent variable was serum cholecalciferol level. The 
dependent variable was the clinical response of patients based 
on the RECIST criteria, which include complete and partial re-
sponse and stable and progressive disease. The confounding 
factors were the subjects’ characteristics and the histopatho-
logical profiles of the cancer (squamous cell carcinoma, ade-
nosquamous carcinoma, and other types).

Combined clinical and paraclinical assessments were used in 
diagnosing cervical cancer. Physical examinations included vi-
sual inspection of the cervix, vaginal walls, secretions, forni-
ces, and bimanual examination to evaluate the uterine size, 
consistency, and position, as well as cervical consistency, para-
metrium condition, and adnexa status. Transrectal ultrasonog-
raphy was performed to evaluate tumor size and extension. 
A tissue biopsy of the cervix was collected to determine the 
histopathological subtype of cervical cancer by pathologists. 
Serum cholecalciferol level was assessed using a competitive 
enzyme-linked immunosorbent assay (CLIA) kit for 25(OH)D 
(Euroimmune®).

Assessed for eligibility
(n=160) (2021)

Randomized
(n=123) (2021)

Excluded (n=7)
 • Incomplete protocol adherence (n=23)
 • Long waiting list for radiotherapy (n=14)

Allocated to control intervention (n=54)
• Received allocated intervention (n=54)
• Did not receive allocated intervention (n=0)

Allocated to intervention (n=69)
• Received allocated intervention (n=69)
• Did not receive allocated intervention (n=0)

Lost to follow up (n=0) Lost to follow up (n=0)

Analyzed (n=54)
• Excluded from analysis (n=0)

Analyzed (n=69)
• Excluded from analysis (n=0)
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Figure 1. �Flow diagram of participant 
recruitment, allocation, follow-up, and 
analysis.
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After consecutive recruitment, the subjects were allocated to 
receive randomized envelopes containing either cholecalciferol 
or placebo. The pharmacist kept random allocations. The clinical 
responses were recorded by oncologists who were blinded to 
the allocation. Internal and external radiotherapy was conduct-
ed by a radiologist at the hospital. Cervical cancer radiother-
apy was performed with 20-30 Gy internal radiation followed 
by external radiation of 40-50 Gy [8,9]. Therapeutic response 
monitoring was performed using transrectal ultrasonography 
and categorized based on RECIST criteria. After completion of 
follow-up, the randomization treatment and other follow-up 
data were revealed to the principal investigator.

Vitamin D Categorization

Vitamin D levels were categorized as follows:
•	� Sufficiency: Serum 25-hydroxy vitamin D (25(OH)D) levels 

³30 ng/mL (³75 nmol/L)
•	� Insufficiency: Serum 25(OH)D levels 20-29 ng/mL (50-74 

nmol/L)
•	 Deficiency: Serum 25(OH)D levels <20 ng/mL (<50 nmol/L).

The categorization was based on established guidelines from 
the literature and was used to assess baseline vitamin D sta-
tus [10].

Statistical Analysis

Numerical data were assessed for normality before conduct-
ing statistical tests. The Shapiro-Wilk test was used for data-
sets with fewer than 50 observations, while the Kolmogorov-
Smirnov test was applied for larger datasets. If the data were 
normally distributed, an independent t-test was used to com-
pare the characteristics of the 2 study groups. If the data were 
not normally distributed, the Mann-Whitney U test was per-
formed. Categorical data were analyzed using the chi-square 
test, provided no more than 20% of expected cell counts were 
below 5. For 2×2 tables, Fisher’s exact test was used, and for 
larger tables, the Kolmogorov-Smirnov test was applied.

To evaluate differences between the 2 groups before and af-
ter treatment, paired t-tests were used for normally distrib-
uted numerical data, and the Wilcoxon signed-rank test was 

Variable
Group

P value
Treatment (N=69) Control (N=54)

Age (yo)

Mean±Std 50.38±9.178 49.93±8.659 0.786

Median 50.50 49.50

Range (min-max) 29.00-72.00 26.00-72.00

Parity

Mean±Std 2.93±1.274 3.07±1.338 0.673

Median 3.00 3.00

Range (min-max) 1.00-6.00 1.00-7.00

Histopathology result

Squamous cell carcinoma 55 (79.7%) 44 (81.5%) 1.000

Adenosquamous carcinoma 14 (20.3%) 10 (18.5%)

Initial tumor size (cm3)

Mean±Std 109.19±106.617 86.58±76.500 0.100

Median 72.47 59.22

Range (min-max) 11.22-737.55 15.27-288.26

Pre-category

Sufficiency 8 (11.6%) 4 (7.4%) 0.261

Insufficiency 10 (14.5%) 14 (25,9%)

Deficiency 51 (73.9%) 36 (66.7%)

Table 1. Study patient characteristics.

* Unpaired T-test or Mann-Whitney test for numerical data; ** Chi-Square, Kolmogorov-Smirnov, or Exact Fisher test for categorical 
data (p<0.05).
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used otherwise. For categorical data, McNemar’s test was em-
ployed for paired 2×2 tables, while the marginal homogeneity 
test was used for categories with more than 2 levels.

The obtained data were recorded in case report file forms. Data 
entry and analysis were processed using SPSS version 24.0 
software for Windows. Data analysis was first conducted de-
scriptively for dependent and independent variables. Then, se-
rum cholesterol levels and clinical responses based on RECIST 
criteria in both groups were compared before and after com-
pletion of protocols. The results and the tests are displayed in 
Tables 1 and 2, and the following discussion.

Ethics Approval

The research protocol subjects were presented in a full board 
meeting of the Research Ethics Committee of Universitas 
Padjajdjaran in accordance with International Conference on 
Harmonisation – Good Clinical Practice (ICH-GCP) guidelines 
(984/UN6.KEP/EC/2021).

Results

A total of 160 subjects were screened and recruited. However, 
14 subjects were excluded prior to treatment due to the long 
waiting list for radiotherapy, and 23 subjects dropped out due to 
incomplete protocol adherence, leaving a total of 123 subjects 

for complete follow-up. The final sample included 69 subjects 
in the Treatment group and 54 in the Control group. The re-
cruitment process was initiated at the onset of the COVID-19 
pandemic in 2020, which introduced significant logistical and 
technical challenges. Further recruitment was not feasible due 
to time and financial constraints.

Statistical analysis showed that the subjects in both groups 
were comparable at baseline, with no significant differenc-
es in mean or median values of age, parity, initial tumor size, 
or histological type of cancer cells (Table 1). The average age 
was 49.93±8.66 years in the Control group and 50.38±9.18 
years in the Treatment group. The parity was 3.07±1.34 ver-
sus 2.93±1.27, respectively. Most subjects in the Control group 
(81.5%) and Treatment group (79.7%) had squamous cell car-
cinoma (SCC), while 18.5% and 20.3% had adenosquamous 
carcinoma. The mean initial tumor size was 86.58±76.50 cm3 
in the Control group and 109.19±106.62 cm3 in the Treatment 
group. These baseline characteristics are summarized in Table 1.

Significant differences were observed in serum cholecalciferol 
levels at the end of radiation treatment (Table 2). The Treatment 
group exhibited a post-radiation median cholecalciferol level 
of 38.09 ng/mL, compared to 6.86 ng/mL in the Control group 
(p<0.01). The change in cholecalciferol levels (delta) was also 
significantly higher in the Treatment group (24.51 ng/mL) com-
pared to the Control group (-8.29 ng/mL, p<0.01).

Variables
Group

P value
Treatment (N=69) Control (N=54)

Tumor size (cm3)

Pre-radiation 72.33 74.42 0.510

Post-radiation 6.94 9.16 0.420

Delta -60.96 -51.35 0.405

Cholecalciferol levels (Median ng/mL) 12.80 15.70 0.472

Pre-radiation 12.80 15.70 0.472

Post-radiation 38.09 6.86 <0.01*

Delta 24.51 -8.29 <0.01*

Therapeutic response

Complete 57 (82.6%) 35 (64.8%) 0.021**

Partial 12 (17.4%) 19 (35.2%)

Stable 0 0

Progressive 0 0

Table 2. Comparison of tumor size and response to pre- and post-radiation therapy in the Control and Treatment groups.

* Paired T-test or Mann-Whitney test for numerical data (p<0.05).
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Therapeutic response, based on RECIST criteria, showed a 
statistically significant difference between the 2 groups. The 
Treatment group had a complete response rate of 82.61% ver-
sus 64.81% in the Control group (p=0.021), with partial re-
sponse rates of 17.39% and 35.19%, respectively (Table 2). No 
cases of stable or progressive disease were observed.

Tumor size reduction (delta) after radiotherapy was greater 
in the Treatment group (-60.96 cm3) compared to the Control 
group (-51.35 cm3), although the difference was not statisti-
cally significant (p=0.405, Table 2).

Discussion

This study demonstrated that high-dose vitamin D supple-
mentation alongside radiotherapy significantly improved com-
plete response rates in advanced cervical cancer patients, with 
82.61% in the Treatment group compared to 64.81% in the 
Control group. The Treatment group also showed a substan-
tial post-radiotherapy increase in serum cholecalciferol levels 
(median 38.09 ng/mL) compared to the Control group (medi-
an 6.86 ng/mL, p<0.01), indicating the effectiveness of supple-
mentation in maintaining adequate vitamin D levels. As the 
first study to examine high-dose vitamin D supplementation 
in advanced cervical cancer, these findings provide valuable 
insights into its potential to enhance radiotherapy outcomes, 
building on prior evidence from studies like Vahedpoor et al 
[11], who focused on CIN1 regression.

The study subjects’ average age was 49.93±8.7 years in the 
Control group and 50.38±9.2 years in the Treatment group, 
aligning with the reported age range for cervical cancer (from 
44 years in Vanuatu to 68 years in Singapore), while the glob-
al average age at first diagnosis is 53 years [10]. In low hu-
man development index (HDI) countries, cervical cancer inci-
dence rates can reach 100 per 100 000 women, rising from 
age 25, compared to approximately 20 per 100 000 in high 
HDI countries, where rates peak at age 40 [12]. Multiparity 
was common among the study subjects, and while research 
shows a correlation between high parity and cervical cancer, 
the mechanisms remain unclear, with hypotheses including 
cervical trauma from childbirth and hormonal changes during 
pregnancy [8,9]. The high burden of cervical cancer in devel-
oping countries stems from late-stage diagnosis, inadequate 
treatment, and socio-cultural barriers, contrasting with high-
resource countries that demonstrate the effectiveness of ear-
ly detection and screening programs, which remain underuti-
lized in low HDI countries, reaching only 7% of the targeted 
70% of at-risk women in 2023 [12].

The IVA test program in Indonesia continues to progress in ex-
panding early detection of cervical cancer through community 

health centers, private clinics, and Posyandu, a community-
based health program in Indonesia that provides services for 
mothers, infants, and toddlers. Despite these advancements, 
challenges persist, including unequal distribution of health 
workers, limiting access in certain areas, low public awareness 
coupled with stigma following test results, and insufficient con-
tinuous annual funding to increase coverage. Nonetheless, the 
government plays a crucial role in combating cervical cancer 
by integrating IVA testing into primary health services, train-
ing health workers, conducting educational campaigns, and 
enhancing access and affordability. Similarly, cholecalciferol 
deficiency remains a global health issue, affecting approxi-
mately 1 billion people worldwide. Defined as a serum 25-hy-
droxy cholecalciferol level below 20 ng/mL (<50 nmol/L) and 
insufficiency as 21-29 ng/mL (52-72 nmol/L), its prevalence 
varies across regions, influenced by factors such as sun expo-
sure, weather, clothing habits, skin pigmentation, geography, 
altitude, supplementation, obesity, and air pollution. Although 
prevalent in both developing and developed nations, industri-
alization, lifestyle, and nutritional shifts have exacerbated this 
issue even in tropical countries [9].

A study by Emre et al showed that HPV-positive women had 
significantly lower cholecalciferol levels (8.29 IU/mL) com-
pared to HPV-negative women (11.43 IU/mL), supported by 
findings that cervical cancer patients generally have lower 
cholecalciferol levels [6]. Cholecalciferol deficiency is associ-
ated with an increased risk of cervical intraepithelial neopla-
sia (CIN) and worse cancer outcomes [13]. Histologically, in 
the present study squamous cell carcinoma (SCC) was most 
common in the Control group (81.5%), while adenosquamous 
carcinoma (ASC) dominated the Treatment group (79.7%), 
with HPV16 primarily linked to SCC and HPV18 to ASC. Clear 
cell cervical carcinoma, with lower immune checkpoint pro-
tein expression, has worse survival rates and higher resis-
tance to radiotherapy compared to HPV-related adenocarci-
noma [8,14,15]. Given its role in modulating processes like 
cell proliferation, apoptosis, and immune response, address-
ing cholecalciferol deficiency is essential for improving cervi-
cal cancer outcomes [8,15].

The response to therapy in this study, based on RECIST criteria, 
showed that the Treatment group achieved 57 complete re-
sponses and 12 partial responses (a total of 82.61% complete 
responses). In comparison, the Control group had 36 complete 
responses and 19 partial responses (64.81% complete respons-
es). The number of complete responses in the Control group is 
aligned with 2017 research by Winarto et al [16], which found 
a 68.29% complete response rate to radiotherapy in cervical 
cancer patients with stage IIA-IIIB. This indicates an increase 
in complete response among patients receiving radiotherapy 
with supplementation of cholecalciferol compared to those 
without supplementation of cholecalciferol, by 14.32% [8].
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The research findings demonstrate that the initial tumor dimen-
sions in the Control and Treatment group were 86.58±76.500 
mm and 109.19±106.617 mm, respectively. Data sourced from 
the Cancer Registry by the Indonesian Society of Gynecology 
Oncology (INASGO) show the occurrence of cervical cancer 
prevalence cases at advanced stages, particularly in stages 
III and IV. The tumor measurements observed in this inves-
tigation are consistent with the FIGO 2018 classification for 
cervical cancer, indicating an advanced disease stage[13,17].

High-dose cholecalciferol (10 000 IU/day, totaling approximate-
ly 300 000 IU monthly) was well tolerated in our study, with 
no adverse effects observed. The literature supports this dos-
age’s safety in cancer settings and suggests that it can enhance 
treatment response by stabilizing serum levels within a safe 
range [17]. The total monthly dose of 300 000 IU of vitamin D 
was administered based on prior evidence supporting its safe-
ty and efficacy in clinical settings, with no significant adverse 
effects observed in this study cohort. High-dose vitamin D regi-
mens have been shown to be generally well tolerated, although 
monitoring for potential hypercalcemia or kidney-related compli-
cations is recommended, as discussed in recent studies [18,19].

The analysis results indicate no significant age, parity, or tumor 
size differences between the Control and Treatment groups. 
This suggests that both groups had similar tumor sizes and 
patient profiles. The analysis revealed no significant differenc-
es in anatomical pathology results between the Control and 
Treatment groups.

Pre-radiation cholecalciferol levels in the 2 groups were 
18.11±11.255 ng/mL and 16.31±8.127 ng/mL, indicating sim-
ilar concentrations within the deficiency or insufficiency catego-
ries, as classified by Shim et al (<12 ng/mL for severe deficien-
cy, 12-19 ng/mL for deficiency, 20-29 ng/mL for insufficiency, 
and ³30 ng/mL for sufficiency) [10]. Research suggests cervical 
cancer patients tend to have lower cholecalciferol levels, and 
supplementation may reduce cancer-related mortality, although 
outcomes remain inconclusive. A study by Hosono (2010) indi-
cated a potential reduced risk of cervical cancer with increased 
cholecalciferol intake, while phase II trials combining cholecal-
ciferol with other anti-cancer agents, such as cyclophospha-
mide and curcumin, have shown efficacy in cervical and endo-
metrial cancers, with manageable toxicity [16]. Vahedpoor et al 
demonstrated that long-term cholecalciferol supplementation 
significantly improved CIN1 regression rates (84.6% vs 53.8%, 
p=0.01), potentially through HPV clearance, but benefits were 
not observed in more advanced lesions like CIN2/3 [16,20].

Cholecalciferol supplementation helps mitigate radiotherapy-
induced adverse effects, including vaginal toxicity symptoms 
such as lubrication loss, dyspareunia, and discharge, while en-
hancing epidermal cell differentiation and pro-inflammatory 

responses to reduce infection risks. Compared to the Control 
cohort, patients receiving cholecalciferol experienced fewer 
post-radiotherapy symptoms, such as uncontrollable bleeding 
(2.9% vs 35.2%) and discharge (36.2% vs 55.6%), with few-
er other problems (4.4% vs 35.2%). Tumor size reduction was 
also greater in the treatment group (92.91 mm vs 71.99 mm). 
These findings highlight cholecalciferol’s role in improving ra-
diotherapy outcomes and reducing related symptoms in cer-
vical cancer patients [11,21].

Conclusions

This study showed that supplementation with 10 000 IU daily 
cholecalciferol in patients with advanced cervical cancer sub-
jects’ stages IIB-IVA during a 7-week radiotherapy course, fol-
lowed by 12 weeks after completion, resulted in better com-
plete response. We suggest that the administration of 10 000 
IU of cholecalciferol should be established as a daily treatment 
for cervical cancer patients undergoing radiotherapy.

Data Availability

The dataset used and/or analyzed during the current study is 
available from the corresponding author on reasonable request.
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