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Introduction

Lung cancer is one of the most common cancers being diagnosed currently. About
228,000 new cases of lung cancer are expected in 2013, which is about 14% of all cancer
diagnoses. For both men and women, lung cancer accounts for 27% of all cancer deaths,
more than any other cancer. The five-year survival rate for lung cancer is only about
52%. (American Cancer Society)

UBYV exposure converts 7-dehydro-cholestrol to vitamin D,, which is transported
to the liver bound to vitamin D binding protein (DBP). Vitamin D must be metabolically
activated, after which it functions as a hormone in calcium homeostasis. Within cells,
1,25(0OH),D regulates the transcription of many genes by binding to vitamin D receptor,
then regulating cellular growth, differentiation and immune function. (Vitamin D)

Higher vitamin D intake or status has been thought to reduce the risk of several
cancers, including colorectal, breast, and prostate. Vitamin D is not shown to have an
association with lung cancer, but there is a suggested inverse association for subjects with
blood collection from the winter months. (Weinstein 2011)

Vitamin D binding protein (DBP) is a polypeptide that transports vitamin D in
circulation. DBP binds about 88% of the free 25(OH)D, as well as 85% of the hormonal
form 1,25(0OH),D, leaving very little vitamin D in free in the blood stream. Right now,
laboratory assays don’t differentiate between bound and free vitamin D. Because of this it

is unknown whether vitamin D associations with cancer and other health outcomes are
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based on total circulating 25(OH)D, the majority of which is bound to DBP, or whether
the free vitamin D in the blood stream has more of an impact. (Weinstein 2012 a.)

DBP has been found to have an suggested inverse relationship between vitamin D
and pancreatic cancer. Circulating levels of DBP were inversely associated with
pancreatic cancer risk, especially with higher concentrations of 25(OH)D. (Weinstein
2012 b.) Additionally, high DBP concentrations were associated with a significantly
reduced prostate cancer risk when 25(OH)D concentrations were lower, and a nearly
significant elevation in prostate cancer risk when 25(OH)D concentrations were higher.

(Weinstein 2012 a.)

Methods

Ethics Statement

This study was approved by the institutional review boards of the National Cancer
Institute and the National Public Health Institute of Finland. The National Public Health
Institute of Finland obtained formal written consent from each participant. (Weinstein
2012 a.)

Study Population

Participants were selected from a population of 14 adjoining areas of
southwestern Finland. The selected participants were randomly assigned to a-tocopherol,
a-tocopherol and P-carotene, B-carotene, or placebo. The eligible participants had to be
males between the ages of 50 and 69, and smoke 5 or more cigarettes per day at the start
of the study. 29,133 men out of a population of 290,406 were eligible and agreed to

participate. During the first baseline visit, the men completed questionnaires on general
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background information and height, weight, blood pressure, heart rate and visual acuity
were measures. Serum samples were collected after an overnight fast and deep frozen (-
70°C) to be ready for future analyses. The men were then given a detailed questionnaire
to be completed at home. 2 weeks later, a second baseline visit was completed, the
dietary questionnaire was returned, and the participants were entered into the trial.
(ATBC Cancer Prevention Study Group, 1994)

A total of 29,133 participants were fully eligible at the end of the baseline visits.
At the start of the trial, the median age of participants was 57 years, the median number
of cigarettes per day was 20, and the median years smoking was 36. Follow-up consisted
of 3 annual visits to a field center. At 3 years, the food frequency questionnaire and blood
sample collection was repeated. (ATBC Cancer Prevention Study Group, 1994 b.)

At the end of the trial, 20,072 participants were still involved, and 25,563 were
still living. Identification of cancer cases were primarily through the Finnish Cancer
Registry. Relevant medical records were then collected. (ATBC Cancer Prevention Study

Group, 1994 b.)
Case Identification and Control Selection

500 lung cancer cases were randomly selected from a pool of 2,948 eligible cases
(International Classification of Diseases 9, code 192) and were diagnosed though April,
2005. The Finnish Cancer registry identified the cases. 50 cases were randomly selected
from each month based on month of baseline blood collection date. 50 cases in total were
selected from June-August because of fewer summer month blood collections. For the
318 cases diagnosed through April 1999, a physician reviewed medical record for

diagnostic confirmation and staging. The 182 cases diagnosed after May 1999 had
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information available only through the Finnish Cancer Registry. The main lung cancer
types were small cell carcinoma, squamous cell carcinoma and adenocarcinoma. Controls
(n=500) were matched to cases (1:1) on age and date of baseline serum collection, and
were alive and cancer-free at the time of case diagnosis. Not everyone in the cases and
control groups had enough residual serum to run the DBP assay. 486 cases and 492 were

the final number of participants. (Weinstein 2011).
Serum 25-hydroxyvitamin D determination

25(OH)D was measured at Heartland Assays, Inc, using a direct immunoassay.
Blinded quality controls were included in each batch. Intrabatch and interbatch
coefficients of variation were calculated and ranged between 9.3%-11.0% and 12.3%-
13.6% respectively. (Weinstein 2011)

Serum DBP determination

DBP was measured using the Quantikine Human Vitamin D Binding Protein
Iummunoassay Kit (catalog number DVDBPO; R&D Systems, Inc.) at the SAIC NCI-
Frederick research facility, Frederick MD. Each batch had blinded quality control
samples. The overall, interbatch and intrabatch coefficients of variation were 18.7, 10.8,
and 15.2 respectively. (Weinstein, 2012 b.)

Statistical Analysis

Cases and Controls were compared. Wilcoxon tests were used to compare cases
and controls for continuous variables, and chi-square tests were used for categorical
variables. Medians and interquartile ranges were also calculated. Variables were also
compared across quintiles of DBP to assess if there was a pattern for the various factors.

Then, variables that were significantly associated with case-control status and/or
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variables that were associated with DBP were identified as potential confounders. Factors
that were tested as confounders were age, BMI, height, weight, years of smoking, daily
energy intake, vitamin D intake, daily fat intake, the season of blood draws, vitamin D
supplementation per day, calcium supplementation per day, serum [3-carotene, HDL
cholesterol, serum cholesterol, serum retinol, history of diabetes, family history of lung
cancer, physical activity, education, and daily alcohol intake. Years of smoking and
serum [3-carotene were kept as confounders because their inclusion changed the odds
ratios by more than 10%. Number of cigarettes smoked per day, BMI, serum cholesterol,
alcohol intake, were added in because they were included in a previous 25(OH)D
analyses. (Weinstein 2012 a.) There was then another model adjusting for the previous
variables with a mutual adjustment for DBP and 25(OH)D.

Odds ratios (OR) and 95% confidence intervals were used to evaluate the
association between vitamin D, DBP, and the molar ratio of 25(OH)D:DBP and the risk
of lung cancer. Vitamin D, DBP, and molar ratio of 25(OH)D:DBP were split into
quintiles. The lowest category used was the referent. 25(OH)D and the molar ratio of
25(OH)D:DBP were stratified on median DBP, and DBP was stratified on median
25(OH)D.

Stratified analyses were also used to split the variables into low and high
categories to see if an association between DBP and lung cancer was restricted to a low
or high portion of the variable. Medians were created for age, BMI, cigarettes per day,
years of smoking, [-carotene, cholesterol, and alcohol intake. The medians served as
high and low cut off points to calculate the odds ratios within each. We also examined

the associations within the trial a-tocopherol and 3-carotene supplementation. We used
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the likelihood ratio test to test for statistical significance. The models were adjusted for
the same factors as were included in the original models, and had a second model

mutually adjusting for DBP or 25(OH)D.

Results

Lung cancer cases tended to smoke more cigarettes for more years than controls.
Controls had a significantly higher weight, BMI, leisure physical activity, and level of
completed education than cases. Controls also had significantly higher concentrations of
serum a-tocopherol, B-carotene, and retinol. (Table 1) As the DBP quintiles increased,
leisure activity increased, and vitamin D supplement use, daily energy intake, , and the
molar ratio of 25(OH)D:DBP decreased. Age, height, weight, BMI, history of diabetes,
education, cigarettes per day, calcium supplementation, fat intake, f3-carotene, total
cholesterol, HDL cholesterol, season of blood draw, years of smoking, vitamin D intake,
total vitamin D intake, 25(OH)D, and a-tocopherol did not differ by DBP categories.

When odds ratios were tested, 25(OH)D had no association with lung cancer, and
was in fact slightly elevated. On the other hand, DBP had a strong inverse association
with lung cancer both in Model 1 and the adjusted Model 2, although the p-trend does not
suggest significance. Higher levels of DBP were associated with a reduced risk of lung
cancer. The association between the 25(OH)D:DBP molar ratio and lung cancer risk
showed a similar pattern to that of the DBP model, though the association was not as
strong in the adjusted model. (Table 3)

Men with DBP levels above the median had a non-significantly elevated

association of 25(OH)D on lung cancer, while those with DBP levels below the median
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had no association. The inverse association between DBP and lung cancer risk was
evident in both the low and high DBP strata. The molar ratio of 25(OH)D:DBP was
significantly inversely related to lung cancer risk when DBP levels were below the
median (Table 4), but none of the interaction tests were significant.

A significant inverse association between lung cancer and DBP was shown in
men that were above the median for age and [3-carotene levels, while men below the
median age did not. The inverse association between DBP and lung cancer risk was
stronger in men with higher BMI and more years of smoking. Cigarettes per day and
cholesterol levels had strong inverse associations of DBP and lung cancer. A strong
inverse association was shown only in men with lower levels of alcohol. There was a
similarly inverse association in men who were supplemented with a-tocopherol and those
who were not, while those who were supplemented with -carotene had a strong inverse
association and those who were not supplemented with [3-carotene had a significant

inverse association with DBP and lung cancer. (Table 5)

Discussion

To our knowledge, this is the first study ever conducted examining the role of
circulating DBP and lung cancer. It was found that DBP was inversely associated with
lung cancer risk. This inverse association was evident regardless of whether 25(OH)D
concentrations were high or low. Higher vitamin D status has been thought to reduce the
risk of several different cancers, such as colorectal, breast, and prostate. DBP is just
starting to be looked at in relation to cancer. So far, DBP has shown no association to

prostate cancer as well as no association to prostate cancer or bladder cancer. However,
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there was a suggested inverse association between DBP and prostate cancer observed.
(Weinstein, 2012) (Mondul, 2012)

Circulating 25(OH)D is the most measurable, accurate form of vitamin D
exposure because sun exposure is not captured in dietary studies. In previous studies,
25(OH)D has not been show to have any direct correlation to lung cancer. (Shoaib, 2013)
(Pazidora, 2011) (Kilkkinen Cancer Epidemiology, 2008) (Afzal Clinical Chemistry,
2013) (Ordonez-Mena et al 2013), One study showed however, that there is a suggested
inverse relationship between 25(OH)D and cancer when the blood was collected in the
darker months. (Weinstein 2010).

DBP is a compound that binds and transports various vitamin D compounds in the
blood stream in circulation. The plasma concentration of DBP is much greater than
25(OH)D and its half-life is approximately 3 days. DBP has a much stronger affinity for
25(OH)D than for 1,25(OH),D. Less than 5% of circulating DBP is attached to any
vitamin D compound. Having a much larger excess of DBP than vitamin D prolongs its
half-life, and provides an excess of stored vitamin D to prevent short-term vitamin D
deficiency. Circulating DBP concentrations show some variation throughout the day, but
do not vary by season like vitamin D. (Weinstein 2012 a.)

DBP also acts as an actin scavenger. It is a precursor to a macrophage-activating
factor. Actin is released into the blood follow cellular injury or death; DBP enhances the
affects of the immuno-response that is created by actin being released. This DBP-
macrophage activating factor has been shown to inhibit prostate and prostate tumor

growth. (Weinstein 2012 a.)
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This study had various limitations as well as strengths. The population was fairly
limited, consisting of only Finnish male smokers above the age of 50. There is no
guarantee that the results would be consistent for non-Caucasians, women, or younger
people. (Weinstein 2011). The population that was used had very low vitamin D levels
when they were collected because of factors such as high latitude and very few blood
collections in the peak summer months when Vitamin D levels are high. DBP levels were
only measured once, at the beginning of the study, but DBP levels seem to be stable in an
individual’s lifetime, and the levels collected seemed to be consistent with other
populations. There was also limited data received on participants who stopped smoking
during follow-up, but there was no indication that this behavior changed the findings.
(Weinstein 2012 a.) DBP was measured at two different times for the cases and controls.
Because of this, quintiles were cut based on control distribution from all the controls at
each time period, not just the controls that were a part of this study.

The strengths of this study included a large sample size, as well as 2 decades of
follow-up on the participants. This was a prospective study, with a large number of cases
so there was the ability to adjust for lots of potential confounding factors. There was
high-quality laboratory measurements on all serum levels that were collected. 25(OH)D
also has years of understanding behind its behaviors, and relationship to cancer. The
study was also carefully matched for the impact of sun-related UVB exposure of vitamin
D by matching levels on blood collection date. (Albanes 2012). . There was no apparent
confounding by smoking duration or intensity. Blood samples were collected after an

overnight fast. Though smoking was a previously thought to be a possible confounder,
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DBP was shown to not be correlated with smoking dose or duration, and did not

confound any of the associations. (Weinstein 2012 a.).

In conclusion, there was a strong inverse association between DBP and lung

cancer. This is the first study to show any strong association between DBP and lung

cancer. In the future, more studies should be done to confirm these findings.

Table 1: Selected Baseline Characteristics of Cases and Controls

Variables Cases (n=486) Controls (n=492) P value®
Age (years) 59 (55-62) 58 (57-59) 0.89
Height (cm) 173 (169-177) 173 (169-173) 0.88
Weight (kg) 75.3 (68.1-84.4) 77.1 (70.2-85.0) 0.04
Body mass index (kg/m°) 25.4 (22.9-27.9) 26.1 (25.9-28.6) 0.03
Family history of lung cancer 14.1% 10.1%
(% yes)
Moderate /heavy leisure
activity (% yes) 57.5% 59.2% 0.03
Blood collected in
winter/spring 39.1% 59.2% 0.45
History of diabetes (% yes)
4.3% 4.0% 0.60

Education % > elementary

16.27% 22.16% 0.02
Cigarettes per day 20 (20-30) 20 (15-23) <0.0001
Years of smoking 40 (35-44) 39 (32-43) <0.0001
Energy intake (kcal/day) 2562 (2120-3117) 2618 (2179-2988) 0.95
Vitamin D supplement use (% 11.9% 6.9% 0.72
yes)
Calcium supplement use (% 7.8% 10.6% 0.52
yes)
vitamin D intake (ug/day) 4.8 (3.2-6.8) 4.7 (3.34.7) 0.66
Total vitamin D intake (diet 5.2 (3.4-7.6) 4.9 (3.4-7.3) 0.32
and supplements) (ug/day)
Calcium intake 1322 (1009-1680) 1327 (1017-1691) 1
Total calcium intake (diet and 1326 (1009-1680) 1327 (1022-1691) 1
supplements) (mg/day)
Fat intake (g/day) 117 (95-146) 117 (95-145) 0.93
SERUM BIOMARKERS
DBP (nmol/L) 5889 (4703-7196) 5651 (4408-7205) 0.38
25(0OH)D (nmol/L) 33.7 (20.7-49.9) 34.9 (21.4-50.6) 0.42
25(0OH)D:DBP molar ratio 5.8(3.4-9.0) 6.4 (3.7-9.6) 0.12
(x10%)
a-tocopherol (mg/L) 11.3 (9.6-13.3) 11.6 (10.2-13.7) 0.03
[-carotene (ug/l) 165 (103-250) 190 (127-306) <0.0001
Total cholesterol (mmol/L) 6.1 (5.4-6.9) 6.2 (5.5-7.0) 0.16
HDL cholesterol (mmol/L) 1.2 (1.0-1.4) 1.1 (1.0-1.4) 0.27
Retinol (ug/L) 561 (472-650) 575 (510-668) 0.0022

?values are medians (interquartile range) or proportions
® P-value based on Wilcoxon rank sum tests (for continuous variables) and chi-square tests (for categorical variables),
all P-values were 2-sided
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Table 2: Selected baseline characteristics across DBP quintiles

Burkley

Quintiles

Variables 1 2 3 4 5

Age (years) 58 (41-62) 58 (54-62) 58 (54-63) 60 (56-63) 59 (56-62)

Height (cm) 175.0 173 (169- 174 (170-179) 173.5(170.0- | 173 (168-
(170.0- 173) 177.0) 176)
177.5)

Weight (kg) 77.0 (70.7- 78.3 (70.3- 77.3 (70.7-87.3) 77.1 (68.2- 76.1 (70.1-
83.5) 86.2) 83.7) 84.6)

Body mass index (kg/mj) 25.8 (23.6- 25.9 (24.2- 25.8 (23.5-28.4) 25.5(23.2- 25.1(23.7-
27.3) 28.5) 28.0) 28.3)

Family History of Lung Cancer | 7.3% 6.9% 8.0% 3.9% 2.9%

Leisure Activity: 55.2% 60.8% 69.3% 61.5% 60.6%

Moderate /Heavy

Season of blood draw: 55.2% 55.9% 64.8% 58.8% 58.7%

Winter/Spring

History of diabetes (%yes): 4.2% 2.0% 4.6% 4.9% 2.9%

Education (%) 20.8% 28.4% 21.6% 25.5% 20.2%

1)  Greater than
elementary school

Cigarettes per day 20 (15-25) 20 (12-20) 20 (14-25) 20 (15-20) 20 (11-23)

Years of smoking 40 (34-43) 37 (30-43) 38 (30-42) 40 (35-44) 40 (32-43)

Energy intake (kcal/day) 2627.0 2632.3 2647.1 (2195.4- 2502.7 2466.7
(2253.7- (2106.7- 2991.0) (2182.6- (2112.0-
3030.9) 3016.4) 2959.3) 2979.0)

Vitamin D supplement use 9.4% 9.8% 4.6% 6.9% 3.8%

(Yoyes)

Calcium supplement use 11.5% 13.7% 9.1% 8.8% 9.6%

(Yoyes)

vitamin D intake (ug/day) 4.5(3.3-6.5) | 47(3.5-6.8) | 5.0(3.1-6.9) 4.7 (3.8-6.2) | 43 (3.0-6.8)

Total vitamin D intake (diet 4.7(3.3-82) | 52(33.6-74) | 52(3.2-7.1) 4.8(3.8-6.8) | 44 (3.1-7.4)

and supplements) (ug/day)

Calcium intake 1303 (1003- | 1317 (993- 1254 (1003-1677) 1358 (1080- 1363 (992-
1709) 1682) 1642) 1694)

Total calcium intake (diet and 1303 (1003- | 1317 (993- 1254(1004.2- 1357.7 1362.6

supplements) (mg/day) 1709) 1682) 1676.5) (1079.8- (1022.2-

1642.1) 1694.3)

Fat intake (g/day) 122 (97- 120 (94-148) | 115 (95-145) 117 (93-140) | 115(93-
152) 139)

SERUM BIOMARKERS

DBP (nmol/L) 3360 (2893- | 4724 (4392- 5629 (5434-5889) 6680 (6377- 8538 (8067-
3747) 4938) 7127) 9579)

25(0OH)D (mol/L) 33.7 (23.3- 38.8 (21.5- 41.0 (19.4-52.9) 32.2(19.2- 33.7 (22.4-
47.0) 50.2) 48.5) 51.1)

25(0OH)D:DBP molar ratio 9.9 (7.8- 8.0 (4.8- 7.2 (3.3-9.5) 4.7(2.9-7.1) | 4.0(2.5-5.7)

(x10%)* 13.8) 10.5)

a-tocopherol (mg/L) 11.5 (10.1- 11.6 (9.6- 12.0 (10.7-13.7) 11.5(10.3- 11.4 (10.1-
14.7) 13.6) 13.5) 11.4)

f-carotene (ug/l) 202 (139- 184 (125- 212 (142-349) 163 (91-261) | 207 (132-
329) 288) 337)

Total cholesterol (mmol/L) 6.2(5.3-6.9) | 6.0(54-6.9) | 6.5(5.5-7.2) 6.3(5.5-7.1) | 6.2(5.6-72)

HDL cholesterol (mmol/L) 1.1 (0.9-1.3) | 1.1(0.9-1.4) 1.1 (0.9-1.4) 1.1 (1.0-1.3) | 1.1(1.0-1.4)

Retinol (ug/L) 560 (516- 568 (508- 579 (488-666) 566 (503- 595 (525-
645) 667) 649) 703)
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Table 3: Odds ratios and 95% confidence intervals for the association between 25(0H)D, DBP and the

25(OH)D:DBP molar ratio and the risk lung cancer.

Burkley

Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5 p-
trend
OR (95% OR (95% OR (95% OR (95% CL) | OR (95% CL)
CL) CL) CL)
25(0OH)D
Range
#cases/#controls 89/101 117/99 107/97 71/97 102/98
Model 12 1.00 1.36 (0.92- | 1.23 (0.83- | 0.83 (0.54- 1.15 (0.75- 0.40
(reference) | 2.03) 1.85) 1.29) 1.79)
Model 2P 1.00 1.46 (0.93- | 1.31(0.83- | 1.02 (0.62- 1.20 (0.72- 0.59
(reference) | 2.29) 2.06) 1.67) 1.96)
Model 3¢ 1.00 1.46 (0.92- | 1.31(0.93- | 1.02 (0.62- 1.19 (0.7 2- 0.59
(reference) | 2.31) 2.06) 1.68) 1.97)
DBP
Range
#cases/#controls 129/96 77/102 126/88 89/102 65/104
Model 1 1.00 0.57 (0.38- | 1.06 (0.72- | 0.65 (0.43- 0.47 (0.31- 0.75
(reference) | 0.84) 1.56) 0.96) 0.71)
Model 2 1.00 0.67 (0.43- | 1.01 (0.66- | 0.61 (0.39- 0.51 (0.32- 0.84
(reference) | 1.04) 1.55) 0.95) 0.81)
Model 3 1.00 0.67 (0.43- | 1.02 (0.66- | 0.61 (0.39- 0.51 (0.32- 0.82
(reference) | 1.04) 1.56) 0.95) 0.82)
25(0OH)D:DBP molar
ratio (x103)4
Range
#cases/#controls 116/99 87/98 120/99 89/98 74/98
Model 1 1.00 0.70 (0.47- | 1.00 (0.67- | 0.41 (0.47- 0.57 (0.37- 0.29
(reference) | 1.04) 1.49) 1.09) 0.90)
Model 2 1.00 0.80 (0.51- | 1.00 (0.62- | 0.84 (0.52- 0.64 (0.39- 0.50
(reference) | 1.26) 1.57) 1.35) 1.07)

aModel 1 is unadjusted but matched on age and serum collection week
bModel 2 is matched on age, serum collection week and adjusted for 3-carotene, cigarettes per day,
BMI, serum cholesterol and alcohol.

‘Model 3 is the same as Model 2 with mutual adjustment for DBP and 25(OH)D.
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Table 4: Association between DBP and risk of lung cancer stratified by DBP, 25(0H)D and 25(0H)D:DBP molar ratio.

Burkley

Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5 p- p-
trend | inter
preta
tion
25(0H)D 0.20
Range
DBP below
median
#Cases/#Contro | 47/50 53/49 56/53 29/60 45/48
Is
Model 1 1.00 (Ref) 1.17 (0.67-2.04) | 1.13 (0.65-1.96) 0.50 (0.28-0.92) | 0.98 (0.55-1.75) 0.20
Model 2 1.00 (Ref) 1.18 (0.67-2.06) | 1.12 (0.64-1.95) 0.49 (0.27-0.89) | 0.96 (0.54-1.72) 0.18
DBP above
median
#Cases/#Contro | 42/51 64/51 51/44 42/37 57/50
Is
Model 1 1.00 (Ref) 1.51 (0.87-2.63) | 1.39(0.78-2.48) 1.39 (0.74-2.50) | 1.37(0.78-2.41) 0.47
Model 2 1.00 (Ref) | 1.66 (0.95-2.91) | 1.49 (0.83-2.66) 141 (0.76-2.59) | 1.44 (0.82-2.55) | 0.44
DBP 0.35
Range
25(0H)D
below median
#Cases/#Contro | 67/50 40/45 65/37 47/55 28/55
Is
Model 12 1.00 (Ref) 0.67 (0.38-1.17) | 1.32(0.76-2.28) 0.64 (0.37-1.10) | 0.38(0.21-0.68) 0.004
Model 2b 1.00 (Ref) 0.66 (0.38-1.16) | 1.30 (0.75-2.25) 0.64 (0.38-1.10) | 0.39 (0.22-0.70) 0.01
25(0H)D
above median
#Cases/#Contro | 62/46 37/57 61/51 47/42 49/37
Is
Model 1 1.00 (Ref) 0.48 (0.27-0.84) | 0.89 (0.52-1.52) 0.67 (0.38-1.17) | 0.57 (0.32-1.01) 0.19
Model 2 1.00 (Ref) 0.48 (0.27-0.84) | 0.89 (0.52-1.52) 0.67 (0.38-1.17) | 0.57 (0.32-1.01) 0.19
25(0H)D:DBP 0.20
molar ratio
Range
DBP below
median
#Cases/#Contro | 33/24 41/39 42/55 53/72 58/82
Is
Model 1 1.00 (Ref) 0.55(0.27-1.12) | 0.91(0.47-1.77) 0.50 (0.26-0.96) | 0.48 (0.25-0.91) 0.02
DBP above
median
#Cases/#Contro | 83/75 56/59 65/57 36/26 16/16
Is
Model 1 1.00 (Ref) 0.83 (0.51-1.35) | 1.02 (0.63-1.65) 1.20 (0.65-2.20) | 0.90 (0.42-1.92) 0.76

aModel 1: unadjusted but matched on age and serum week
bMdel 2: stratified by age and serum draw week and mutually adjusted for DBP or 25(0H)D.
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Table 5: The association between selected baseline characteristics and the association of DBP and lung cancer.

Burkley

Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5 p- p-
trend interaction
AGE 0.19
Low (<59)
#Cases/#Controls 71/58 60/39 67/51 53/49 40/54
OR 1.00 (Ref) 0.52 (0.31-0.89) 1.06 (0.64-1.76) 0.88 (0.52-1.48) 0.60 (0.35-1.02) 0.36
High (>59)
#Cases/#Controls 58/39 38/42 59/37 36/53 25/50
OR 1.00 (Ref) 0.61 (0.33-1.02) 107 (0.60-1.91) 0.46 (0.26-0.82) 0.34 (0.18-0.63) 0.000
6
BMI 0.34
Low (<26.1)
#Cases/#Controls 69/52 51/53 67/48 54/58 43/54
OR 1.00 (Ref) 0.72 (0.43-1.22) 1.03 (0.62-1.74) | 0.70 (0.42-1.17) 0.51 (0.40-0.90) 0.08
High (>26.1)
#Cases/#Controls 60/44 26/49 58/40 35/44 22/50
OR 1.00 (Ref) 0.38(0.21-0.71) 1.06 (0.61-1.86) 0.60 (0.33-1.08) 0.33 (0.18-0.63) 0.01
Cigarettes per day 0.27
Low (<20)
#Cases/#Controls 68/68 51/81 66/60 41/80 41/78
OR 1.00 (Ref) 0.64 (0.39-1.05) 1.12 (0.69-1.83) 0.50 (0.30-0.83) 0.52 (0.31-0.87) 0.01
High (>20)
#Cases/#Controls 61/28 26/21 60/28 48/22 24/26
OR 1.00 (Ref) 0.58 (0.28-1.21) 1.02 (0.54-1.93) | 1.02(0.52-2.00) 0.42 (0.21-0.87) 0.17
Years Smoking 0.22
Low (<39)
#Cases/#Controls 57/46 27/58 45/47 40/49 26/52
OR 1.00 (Ref) 0.38 (0.21-0.69) 0.76 (0.43-1.34) 0.67 (0.38-1.20) 0.41 (0.22-0.75) 0.06
High (>39)
#Cases/#Controls 72/50 50/44 81/41 49/53 38/52
OR 1.00 (Ref) 0.80 (0.46-1.38) 01.38 (0.82- 0.65 (0.38-1.11) 0.52 (0.30-0.90) 0.02
2.33)
Beta-Carotene 0.30
Low (<58)
#Cases/#Controls 9/4 3/5 10/5 7/9 8/3
OR 1.00 (Ref) 0.33 (0.05-2.30) 1.04 (0.18-5.90) 0.40 (0.08-2.00) 1.01 (0.16-6.30) 0.84
High (>58)
#Cases/#Controls 120/92 74/97 116/83 82/93 57/101
OR 1.00 (Ref) 0.59 (0.39-0.88) 1.08 (0.73-1.59) 0.68 (0.45-1.01) 0.43 (0.28-0.66) 0.002
Cholesterol 0.02
Low (<6.2)
#Cases/#Controls 70/49 37/60 76/39 53/46 25/50
OR 1.00 (Ref) 0.43 (0.25-0.74) 1.41(0.83-2.41) 0.84 (0.49-1.44) 0.37 (0.21-0.68) 0.08
High (>6.2)
#Cases/#Controls 58/47 40/42 49/50 36/56 39/54
OR 1.00 (Ref) 0.77 (0.43-1.38) 0.83 (0.48-1.45) 0.53 (0.30-0.93) 0.58 (0.33-1.03) 0.02
Alcohol 0.17
Low (<12.77)
#Cases/#Controls 56/44 38/50 54/38 32/53 52/25
OR 1.00 (Ref) 0.62 (0.34-1.20) 1.17 (0.66-2.09) 0.47 (0.26-0.84) 0.37 (0.20-0.69) 0.002
High (>12.77)
#Cases/#Controls 60/48 35/47 64/49 54/43 36/45
OR 1.00 (Ref) 0.62 (0.35-1.12) 1.13 (0.66-1.93) 1.07 (0.61-1.88) 0.68 (0.38-1.22) 0.71
Supplementation 0.91
with AT
No
#Cases/#Controls 55/44 42/52 62/38 45/51 32/50
OR 1.00 (Ref) 0.64 (0.36-1.13) 1.33 (0.75-2.35) 0.72 (0.41-1.26) 0.52 (0.29-0.95) 0.09
Yes
#Cases/#Controls 74/52 35/50 64/50 44/51 33/54
OR 1.00 (Ref) 0.49 (0.28-0.86) 0.90 (0.54-1.50) 0.61 (0.35-1.05) 0.43 (0..25-0.75) 0.01
Supplementation 0.57
with BC
No
#Cases/#Controls 64/45 39/46 56/44 41/54 28/54
OR 1.00 (Ref) 0.60 (0.34-1.07) 0.89 (0.51-1.54) 0.52 (0.30-0.92) 0.36 (0.20-0.92) 0.001
Yes
#Cases/#Controls 65/51 38/56 70/44 48/48 37/50
OR 1.00 (Ref) 0.54 (0.31-0.94) 1.27 (0.75-2.15) 0.80 (0.47-1.38) 0.60 (0.34-1.05) 0.31
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