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Prognostic Value of Serum Ferritin in Terminally Ill Cancer

Patients
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*Department of Family Medicine, Gachon University Gil Medical Center, Incheon, TUcell Clinic, Seoul,
TDepartment of Biostatics, Korea University College of Medicine, Seoul, Korea

Purpose: Predicting life expectancy of terminally ill cancer patients is very important. In many studies, ferritin
is detected at higher levels in the sera of cancer patients, and higher ferritin level correlates with aggressiveness
of disease and poor outcomes of patients. This study evaluated a prognostic role of serum ferritin levels in terminally
ill cancer patients. Methods: This study enrolled 65 terminally ill cancer patients from March through June 2012.
We assessed routine laboratory findings including serum ferritin levels as well as demographic and clinical
characteristics of the patients. To examine the association between serum ferritin levels and patient’s characteristics,
we used Spearman’s correlation analysis, Wilcoxon’s rank sum test or Kruskal-Wallis test, as appropriately. For
multivariate analysis, Cox’s proportional hazard regression model was used to evaluate significance of serum ferritin
levels as a prognostic factor. Results: A negative correlation between serum ferritin levels and survival time was
found. After adjusting for sex, age, performance status, creatinine levels and white blood cell counts, serum ferritin
levels were significantly associated with survival time. Conclusion: Even at the very end of life of terminal cancer
patients, serum ferritin levels were an independent prognostic factor for survival.
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Ferritin®] SU3H-E 633.5 ng/mlE =% = o] A 4H 99
A3k E Hlojul 9 th(Table 1).

2. 7 CHAMRLS|

gAte] o oF ECOG 7]57dH A, it 79, 5
g oo BZ 5L ferritin X9} EATACR &
Elaatei i EOT Al FEP o}, ofzto] Hls| dafel A
I BHA ferritin 2] 7} = A BEE A THIS3.6 ng/mL vs.
323.9 ng/mL, P=0.001)(Table2).
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AQ

Table 1, Demographic and Clinical Characteristics of Study Subjects

(N=65).
Variable N (%)

Age* (yrs) 66 (58~76)
Sex

Male 34 (52.3)

Female 31 (47.7)
Primary cancer type

Lung 16 (24.6)

Gastrointestinal 13 (20.0)

Pancreas 11 (16.9)

Hepatobiliary 10 (15.4)

Head and Neck 10 (15.4)

Bladder 3 (4.6)

Breast 2 (3.1)
ECOG PS

2~3 44 (67.7)

4 21 (32.3)

Laboratory findings*
Hemoglobin, g/dL (12~16)
White blood cell, 10%/mm® (4.5~11.0)

9.7 (8.6~10.6)
11.1 (7.20~15.7)

Total bilirubin, mg/dL (0.2~1.2) 0.6 (0.3~1.2)
Albumin, g/dL (3.3~5.1) 3.0 2.6~3.3)
Creatinine, mg/dL (0.5~1.1) 0.6 (0.4~0.9)

16.3 (4.0~74.5)
633.5 (291.5~725.9)

C-reactive protein, mg/dL (<0.5)
Ferritin, ng/mL (32~ 284)

Survival time (days) 15 (11~21)
Death
Yes 49 (75.4)
No 16 (24.6)
Uncontrolled pain (NRS=4) 31 (47.7)
Treatment historyT
Surgical operation 29 (44.6)
Chemotherapy 44 (67.7)
Radiotherapy 28 (43.1)

3. € AL & ME J|ZHY ferritinntQ] AZE ZHA|

A& AFEH feritin o] FARAE FAATE T
sAth AEZIZHE ferritin?t SAA OE fo| g
AS X O H(correlation  coefficient=—0.379,
P=0.002), ANAA} S W& F(correlation coefficient=0.294,
P=0.018), C-¥+&A il (correlation coefficient=0.256,
P=0.041), & o}E] U (correlation coefficient=0.305, P=0.014)
L ferritin®} G938k ko] ATUAAE HPYw LdEAIES
ferritin®} 22 AHIAAZE H G Hcorrelation coefficient= —
0.248, P=0.049)(Table 3).
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Table 2, Serum Ferritin Level by Characteristics (N=65).

Variable N Ferritin* P value'
Sex
Male 34 983.6 (546.5~2053.2)  0.001
Female 31 323.9 (112.2~735.4)
Primary cancer type
Lung 16 585.31 (459.0~1726.9)  0.087
Gastrointestinal 13 256.8 (112.2~377.3)
Pancreas 11 546.5 (148.2~1654.9)
Hepatobiliary 10 835.6 (673.1~2073.8)
Head and Neck 10 894.6 (278.9~1676.0)
Bladder 3 1033 (669.7 ~1860.8)
Breast 2 3106.3 (599.9~5612.8)
ECOG PS
2~3 44 529.4 (199.7~1775.7) 0.154
4 21 801.7 (543.7~1676.0)
Pain severity (NRS)
<4 34 669.7 (276.5~1676.0)  0.779
>4 31 599.9 (377.3~1775.7)
Death
Yes 49 687.2 (327.0~1957.0) 0.121
No 16 504.9 (201.1~704.2)

ECOG PS: Eastern Cooperative Oncology Group Performance Status,
NRS: numerical rating scale. *Expressed as median (interquartile

range), TExpressed as median (95% CI), TMultiple responses item.

ECOG PS: Eastern Cooperative Oncology Group Performance Status,
NRS: numerical rating scale. *Values expressed as median (interquartile
range), P value by Wilcoxon Rank-sum test or Kruskal-Wallis test.
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Table 3, Correlation between Serum Ferritin and Other Variables
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Table 4, Factors Affecting Study Subject’s Survival Time (N=65).

(N=65).
Variable N Ferritin* P value

Age (yrs) 65 —0.089 0.486
Laboratory findings

Hemoglobin 65 0.040 0.756

White blood cell 65 0.294 0.018

Total bilirubin 65 0.242 0.054

Albumin 65 —0.248 0.049

Creatinine 65 0.305 0.014

C-reactive protein 65 0.256 0.041
Survival time (days) 65 —0.379 0.002

*Values given are Spearman's correlation coefficient.

Variable N MST (days) P value*
Age (yrs) 0.5505
<65 32 24
>65 33 12
Sex 0.0260
Female 31 32
Male 34 12
Primary cancer type 0.4554
Lung 16 32
Gastrointestinal 13 15
Pancreas 11 18
Hepatobiliary 10 11
Head and Neck 10 36
Bladder 3 19
Breast 2 -
ECOG PS 0.0355
2~3 44 24
4 21 11
Pain severity (NRS) 0.6686
<4 34 18
>4 31 25
Laboratory findings
Hemoglobin (g/dL) 0.7844
Normal 10 22
<12.0 55 20
WBC (10%/mm?) 0.0562
Normal 31 25
>11.0 34 12
Total bilirubin (mg/dL) 0.4207
Normal 49 23
>1.2 16 15
Albumin (g/dL) 0.1570
Normal 15 32
<33 50 16
Creatinine (mg/dL) 0.0003
Normal 55 23
>1.1 10 7
C-reactive protein (mg/dL) 0.7632
Normal 4 34
>0.5 61 19
Ferritin | (ng/mL) 0.0005
<633.5 32 36
>0633.5 33 10

ECOG PS: Eastern Cooperative Oncology Group Performance Status,

MST: median survival time NRS: numerical rating scale, WBC: white

blood cell.

*P value by univariate Cox's proportional hazard regression analysis,
Based on it’s median value.
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Figure 1. Estimated survival probability using Kaplan-Meier survival analysis. (A) Survival curve of 65 study patients, (B) Survival curves of two

groups categorized by serum ferritin level: low ferritin group (<633.5 ng/mL) versus elevated ferritin group (=633.5 ng/mL).

Table 5, Cox Regression Analysis with Adjustment (N=65).

Variable HR 95% CI

P value*

Ferritin (ng/mL)

<633.5 1

>633.5 2.41 1.24~4.68 0.0093
Age (yrs) 1.02 0.99~1.05 0.2175
Sex

Female 1

Male 1.34 0.65~2.78 0.4263
ECOG PS

2~3 1

4 1.38 0.67~2.84 0.3798
WBC (10%/mm®)

Normal 1

>11.0 1.01 0.52~1.92 0.9923
Creatinine (mg/dL)

Normal 1

>1.1 3.17 1.42~7.06 0.0048

ECOG PS: Eastern Cooperative Oncology Group Performance Status,
CI: confidential interval, HR: hazard ratio, WBC: white blood cell.
*P value by multivariable Cox's proportional hazard regression analysis.
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