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Factors Related to Serum Vitamin C Level in
Terminally Il Cancer Patients

Hyung Jun Kim, M.D., In Cheol Hwang, M.D., Ph.D.,
Chang Hwan Yeom, M.D., Ph.D.*, Hong Yup Ahn, Ph.D.T,
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Purpose: Serum vitamin C is one of the indicators for antioxidant levels in the body and it is lower in cancer
patients compared with the healthy population. However, there have been few studies on the levels of serum vitamin
C in terminally ill cancer patients and related factors. Methods: We followed 65 terminal cancer patients who
were hospitalized in two palliative care units. We collected data of age, sex, cancer type, functional status, clinical
symptoms, history of cancer therapy, and various laboratory findings including serum vitamin C level. Patients
were categorized into two groups according to the quartile of serum vitamin C level (Q1-3 vs. Q4), which were
compared each other. Stepwise multiple logistic regression analysis was used to identify factors related to serum
vitamin C levels. Results: The mean serum vitamin C level was 0.44 1 g/mL, and all patients fell into the category
of vitamin C deficiency. Univariate analysis showed that The serum vitamin C level was lower in non-lung cancer
patients (P=0.041) and febrile patients (P=0.034). Multivariate analysis adjusted for potential confounders such
as lung cancer, fever, dysphagia, dyspnea, C reactive protein, and history of chemotherapy demonstrated that odds
for low serum vitamin C level was 3.7 for patients receiving chemotherapy (P=0.046) and 7.22 for febrile patients
(P=0.02). Conclusion: Vitamin C deficiency was very severe in terminally ill cancer patients, and it was associated
with history of chemotherapy and fever.
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Table 1, Characteristics of Study Patients (N=65).

Characteristic n (%) Median (IQR)

Age (yr) 66 (58~76)
Sex

Male 34 (52.3)

Female 31 (47.7)
Primary cancer site

Lung 16 (24.6)

Gastrointestinal 13 (20.0)

Pancreas 11 (16.9)

Hepatobiliary 10 (15.4)

Others 15 (23.1)
Treatment

Surgery 29 (44.6)

Chemotherapy 44 (67.7)

Radiotherapy 28 (43.1)
ECOG performance status

2~3 44 (67.7)

4 21 (32.3)
Symptom presence

Fever 24 (36.9)

Anorexia 59 (90.8)

Dysphagia 24 (36.9)

Dyspnea 15 (23.1)

Laboratory findings (reference range)
White blood cell count, 10*/mm (3.7~9.5)
Bilirubin, mg/dL (0.2~1.2)
Creatinine, mg/dL (0.5~1.2)
Lactate dehydrogenase, U/L (200~485)
Uric acid, mg/dL (2.5~8.3)
Albumin, g/dL (3.5~5.2)
C-reactive protein, mg/dL (<0.5)
Vitamin C, pg/mL (1.9~15.0)

11.1 (7.2~15.7)
0.6 (0.3~1.2)
0.6 (0.4~0.9)
557 (427~776)
3.7 2.6~6.0)
3.0 (2.6~3.3)
6.5 (3.1~10.9)
0.44 (<0.03~0.89)

IQR: interquartile range, ECOG: Eastern Cooperative Oncology Group.
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Table 2. Association of Serum Vitamin C Level with Subjects’ Characteristics.

Serum vitamin C, s g/mL

Q4 (=0.89) Q1-3 (<0.89) Pl
n (%) n (%)
Age (>65 years) 8 (50.0) 25 (51.0) 0.943
Sex (female) 10 (62.5) 21 (42.9) 0.172
Cancer type
Lung cancer 7 (43.8) 9 (18.4) 0.041
Non-lung cancer 9 (53.6) 40 (81.6)
Treatment
Chemotherapy 8 (50.0) 36 (73.5) 0.081
Radiotherapy 6 (37.5) 22 (44.9) 0.604
Performance status (ECOG=4) 6 (37.5) 15 (30.6) 0.609
Symptom presence
Fever 2 (12.5) 22 (44.9) 0.034"
Anorexia 16 (100) 43 (87.8) 0.142
Dysphagia 3 (18.8) 21 (42.9) 01357
Dyspnea 1 (6.3) 14 (28.6) 0.0917
Laboratory findings
Leukocytosis 10 (62.5) 27 (55.1) 0.604
Hyperbilirubinemia 4 (25.0) 14 (28.6) 1.000T
Hypoalbuminemia 12 (75.0) 42 (85.1) 0.321
Hyperuricemia 3 (18.8) 8 (16.3) I.OOOT
Elevated creatinine 2 (12.5) 7 (14.3) 1.000"
Elevated lactate dehydrogenase 12 (75.0) 34 (69.4) 0.668
High* C-reactive protein 5 (31.3) 28 (57.1) 0.072
ECOG: European Cooperative Oncology Group. *More than the median value in the current sample, TBy 27 test, Thisher’s exact test.

Table 3. Factors Related to Low* Serum Vitamin C Level.

Stepwise multiple logistic regression

OR 95% CI P

Chemotherapy

Non-received 1

Received 3.70 1.03~13.36 0.046
Fever

Absent 1

Present 7.22 1.37~38.01 0.020
Cancer type

Non-lung cancer 1

Lung cancer 0.49 0.12~1.98 0.318
Dyspnea

Absent 1

Present 4.48 0.48~42.13 0.123
C reactive protein levels i

Low 1

High 2.18 0.53~8.97 0.240

OR: odds ratio, CI: Confidence interval.
sample.

*Q1-3 in the current
"Based on median value in the current sample.
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