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Vitamin D Deficiency and Related Factors in Patients at a Hospice

Kyoung Hwan Moon, M.D., Hee Kyung Ahn, M.D., Ph.D.*,
Hong Yup Ahn, PhD." , Sun Youngr Choi, MD." , In Cheol Hwang, MD "PhD,,
Youn Seon Choi, M.D., Ph.D." and Chang Hwan Yeom, M.D., PhD.

Department of Family Medicine, *Division of Oncology, Department of Internal Medicine, Gachon
University Gil Medical Center, Incheon, Department of Statlstlcs Dongguk University,
Department of Family Medicine, Korea University Guro Hospital, SUcell Clinic, Seoul, Korea

Purpose: Although vitamin D deficiency is more commonly found in cancer patient than in non-cancer patients,
there have been little data regarding the prevalence of vitamin D deficiency in cancer patients at the very end
of life. We examined vitamin D deficiency in terminally ill cancer patients and related factors. Methods: This
study was based on a retrospective chart review of 133 patients in a hospice ward. We collected data regarding
age, sex, serum 25-hydroxyvitamin D level, cancer type, physical performance, current medications and various
laboratory findings. We investigated factors related to serum vitamin D levels after multivariate adjustment for
potential confounders. Serum 25-hydroxyvitamin D <20 ng/mL was considered deficient and <10 ng/mL severely
deficient. Results: Ninety-five percent of the patients were serum vitamin D deficient. Severe vitamin D deficiency
was more common in male patients, non-lung cancer patients, H, blocker users and non-anticonvulsant users.
Elevated levels of serum alanine aminotransferase (ALT) were also associated with low serum vitamin D levels.
Multiple regression analysis showed that severe vitamin D deficiency was associated with male gender (aOR 3.82,
95% CI: 1.50~9.72, P=0.005), H, blocker users (aOR 3.94, 95% CI: 1.61~9.65, P=0.003) and elevated serum
ALT levels (aOR 4.52, 95% CI: 1.35~ 15.19, P=0.015). Conclusion: Vitamin D deficiency was highly prevalent
among terminally ill cancer patients. Severe vitamin D deficiency was more common in male patients, H, blocker
users, and patients with elevated ALT levels.
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Table 1, Demographic Characteristics and Vitamin D Status of the
Subjects (N=133).

Variables N (%)

Age* (years) 64.8112.6
Sex

Female 68 (51.1)

Male 65 (48.9)
Cancer type

Lung 39 (29.3)

Hepatobiliary tract 29 (21.8)

Gastrointestinal tract 26 (19.6)

Others " 39 (29.3)
Comorbidities

Hypertension 38 (28.6)

Diabetes 19 (14.3)
Prior chemotherapy 95 (71.4)
SBR 17 (12.8)
ECOG PS

0~1 3 (2.26)

2 19 (14.29)

3 53 (39.8)

4 58 (43.6)
Serum Vitamin D level, ng/mL

<10 101 (75.9)

10~20 25 (18.8)

>20 7 (5.3)

SBR: small bowel resection, ECOG PS: Eastern Cooperative Oncology
Group Performance Status. *Presented as mean®SD, MIncluded 6 breast
cancers, 5 prostate cancers and 28 other cancers.
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Table 2, Association of Demographic and Clinical Variableswith Low
Vitamin D Levels by Univariate Logistic Analysis.

Severe vitamin D deficiency (<10 ng/mL)

OR 95% ClI P
Younger age (<65 years) 2.11 0.92~4.82 0.077
Male 2.65 1.13~6.11 0.025
Lung cancer 0.35 0.15~0.81 0.014
Gastrointestinal tract cancer 0.83 0.31~2.19 0.704
Hepatobiliary tract cancer 1.68 0.58~4.85 0.335
Hypertension 1.02 0.43~2.49 0.949
Diabetes 0.48 0.17~1.35 0.165
Chemotherapy 1.73 0.74~4.02 0.202
SBR 1.56 0.42~5.80 0.510
Poor performance 1.39 0.62~3.15 0.425
(ECOG PS=4)

Laboratory findings

Leukocytosis 0.65 0.29~1.45 0.293
Hypoalbuminemia 1.51 0.64~3.55 0.344
Elevated AST 091 0.41~2.02 0.818
Elevated ALT 3.40 1.10~10.49 0.033
Elevated creatinine 0.71 0.29~1.76 0.461
Higher* CRP 1.02 0.46~2.26 0.961

(= 8.69 mg/dL)

SBR: small bowel resection, ECOG PS: Eastern Cooperative Oncology
Group Performance Status, AST: aspartate aminotransferase, ALT:
alanine aminotransferase, CRP: C reactive protein. *More than mean
value in the current sample.
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Figure 1, Current medication and vitamin D status.
CCB: calcium channel blocker. *P<0.1 by univariate logistic regression
analysis.
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Table 3, Factors Associated with Severe Vitamin D Deficiency.

Stepwise logistic regression®

OR 95% Cl P

Male gender 382  1.50~9.72 0.005
H2 blocker users 394 1.61~9.65 0.003
Subjects with elevated ALT levels  4.52  1.35~15.19  0.015

ALT: alanine aminotransferase. *Includes variables such as age group,
lung cancer and anticonvulsant use, besides the described variables.
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