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Prognostic Value of Leptin in Terminally Ill Cancer Patients

Ji Hyun Hong, M.D., So Jin Lee, M.D., Sang Mi Kwak, M.D.,
Youn Seon Choi, M.D., Ph.D. and June Yeong Lee, Ph.D.*

Departments of Family Medicine and *Biostatistics, Korea University College of Medicine, Seoul, Korea

Purpose: Most terminally ill cancer patients die from cancer anorexia-cachexia syndrome. This study evaluated
a prognostic role of plasma leptin levels in terminally ill cancer patients. Methods: This study enrolled 69 terminally
ill cancer patients who were aged above 20 years old from July 2009 to July 2010. For univariate analysis, an
association between leptin levels and patient’s characteristics or other variables was examined using Spearman’s
correlation analysis, Wilcoxon’s rank-sum test or Kruskal-Wallis test, as appropriately. For multivariable analysis,
Cox’s proportional hazard regression model was used to evaluate a clinical significance of plasma leptin levels as
a prognostic factor and to determine factors which affect the risk of death in terminally ill cancer patients. Results:
A statistically significant positive correlation between plasma leptin levels and survival time was found. Univariate
Cox’s proportional hazard regression analyses also showed a moderately significant association between plasma leptin
levels and survival time. However, after adjusting variables for sex, white blood cell counts, total bilirubin, AST,
ALT, albumin and CRP levels, plasma leptin levels were not significantly associated with survival time. Conclusion:
No significant association was found between plasma leptin levels and survival time in terminally ill cancer patients.
However, this study suggested a prognostic value of plasma leptin levels in gastrointestinal cancer patients. (Korean

J Hosp Palliat Care 2012;15:99-107)
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F o 429 $48S 495 ez deiA ko).
sebd RSN AL Al dRe 9F B
£ B0l U £EES ko2 44D $AES 95
A7H ARA oz BAel el AE &Y + Aok

A & eptin}e A 16 kDao] Thefl 715& 74
FeEz=on 3 e A AAedd 72
7b AR Mo] EFR (cyrokine) Al B 7 frAFSITE. B RE
(obese)F-7 Atell o] AP H £ leptine F2 A WA Zo
A AL ERlE O FE AR vlEste 2R
Gl A UTHG,7). Leptin Al/FahE: 2 &34 3ol 2]
& oA AsE dgdte 48 gtk & 24 AAE
Fola, A &LHE SHOZAN MY A5t 3
T leptin v AAH|REA]S B AAY F2Fa U
g Hd S zka glom Qled AYAAE AAVE AU
@®. E3 2928 g 1T E Aol jlon
stEAl, A FA9A, AH 5 71E WdHAde] 7
5 2Aste oz Haud vk drho,10).

Leptin]] ¥ o A5 & FH & W HS
lepein} S w4 9 Zlgse] ABAe] B Aol
lepeine] fgrelolt 0l % HFLAEE ol 43 AT
A wAFA o Fojgti= FAAYE B HloH,
TS FAEAA lepino] FAHEDFAAL B BE
AAE 715 7FsAol Aol RA=HATKI. o] 9
S leptine Al 2}l & (cancer cachexia) T} = <
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7= ASZ HQIY. Cancer cachexia $HA}o] A
Al leptin F2I7F Za(12)8kaL B7]FeAF A 27
TV, &, ECOG (Eastern Cooperative Oncology Group)
Ne8HMAT7E B =TS leptin FAVE AaATE
AF7F $ATk13). BEFE Saro S(14)yE ol A7 F oA
AgFer FRAVE E0 S5 @F leptin A7}
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Bl ol= Aol 98 715 o] 9T} Considine S(15)S
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I} Cancer anorexia-cachexia syndrome© 2 A}d3HC}
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of A g YA A# & AR FHH=
leptin FE] Z% o], L] ¢SkA o Ao o FRAAE
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A~ (13.5~17.5 g/dl), Aspartate aminotransferase (AST)
(10~44 IU/L), Alanine aminotransferase (ALT) (10~44



TAY o DGR o oS 29, EF Y = &3 101

IU/L), Z U2 #49(0.2~1.2 mg/d)), albumin (3.3~5.1 g/dl),
CHEgA SMEO~5 mgl), ¥ Z#| 28 E(130~230
mg/dl) AAHE AAISHA T
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d A3 o] &3t leptin #h= SA ST FESE
7] E(Human Leptin ELISA kit, Millipore, USA)E A}-&3}<]
F4Hd %—@@(Enzyme linked immunosorbant assay, ELISA)
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WU 2] o1 o] ARbH 5AS AvEH JEEE
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Figure 1. Estimated survival probability using Kaplan-Meier survival
analysis.
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Table 1. Demographic & General Characteristics of Study Subjects (N=61).

Variable

MeanzSD or N (%)

Variable MeanzSD or N (%)

Vital sign
Systolic blood pressure (mmHg)
Diastolic blood pressure (mmHg)
Pulse rate (beats per minute)
Body temperature (°C)
Body mass index, BMI*

Body mass index, BMI*

ECOG performance status
Grade 0
Grade 1
Grade 2
Grade 3
Grade 4

Blood test
Hemoglobin (g/dl)
White blood cell (107 1)
Aspartate aminotransferase (IU/L)
Alanine aminotransferase (IU/L)
Total bilirubin (mg/dl)
Total cholesterol (mg/dl)
Albumin (g/dl)
C-reactive protein (mg/L)

Leptin (pg/ml) "

Age (years)

Sex
Male
Female

Primary cancer site
Malignant neoplasm, digestive organ
Respiratory tract
Breast & female genital organ
Urinary organ
Brain & central nerve system

Primary multiple sites

107.97£16.10
67.10£9.11
92.70+15.93
36.60+0.34
21.03+3.32
21.0343.32

1 (1.64)
4 (6.56)
20 (32.79)
32 (52.46)
4 (6.56)

10.28+2.37
10.86+6.85
75.21+161.51
37.90+58.00
4.25+8.71
173.02£62.81
3.22+0.74
82.04+71.15
981.74+2219.59
67.75%13.01

27 (44.26)
34 (55.74)

33 (57.38)
9 (14.75)
9 (14.75)
3 (4.92)
2 (3.28)
2.(3.28)

Digestive organ cancer
(esophagus, stomach, duodenum,
colorectum, hepatobilliary tract, pancreas)

Yes 35 (57.38)

No 26 (42.62)
Cancer type

Colorectal cancer 12 (19.67)

Breast cancer 4 (6.56)

Ovary cancer 3 (4.92)

Others 42 (68.85)
Treatment historyT

Surgical operation 27 (44.26)

Chemotherapy 33 (54.10)

Radiotherapy 18 (29.51)

Immunotherapy 1 (1.64)
Metastasis®

Yes 55 (91.67)

No 5 (8.33)
Death

Yes 16 (26.23)

No 45 (73.77)
Comorbidities

Hypertension 19 (31.15)

Diabetes 16 (26.33)
Using z:malgesicsT

Opioid analgesics 48 (78.69)

Non-opioid analgesics 15 (24.59)

Combinatioin treatment 13 (21.31)
Survival time (days) 53.28+64.66
Pain severity 3.90+2.27

*N=48 for BMI, Tleptin (med, min, max)=(248.40, 9.93, 12015.03), TMultiple responses item, SN=60 for metastasis.
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Table 2, Correlation between Leptin Contentration and General Characteristics (N=61).

Variable Leptin (Concentration)* P valueT
Sex 0.0013
Male (138.11, 9.93, 946.42)
Female 1,568.98+2,846.77 (403.40, 27.32, 12015.03)
Primary cancer site 0.0703
Colorectum 188.37+£210.18 (133.38, 9.93, 768.62)
Lung 868.741909.18 (349.47, 80.63, 2722.11)
Hepatobiliary tract 291.19+255.94 (283.05, 16.04, 863.98)
Stomach 620.58+643.13 (437.78, 22.25, 1675.41)
Pancreas 189.40+191.42 (117.63, 11.90, 513.84)
Breast 5,738.32+6,473.45 (5439.36, 59.54, 12015.03)
Kidney, bladder 198.21+225.24 (79.38, 57.28, 457.99)
Ovary 598.52+406.43 (506.26, 246.15, 1043.15)
Cervix 3,524.80+4,409.46 (3524.80, 406.85, 6642.76)
Head & neck 2,937.82+2,847.68 (2937.82, 924.21, 4951.44)
Esophagus 454.80
Duodenum 214.88
Others 1,129.44+777.33 (1471.50, 239.74, 1677.09)
Digestive organ cancer 0.0014
Yes 297.45+348.63 (145.05, 9.93, 1675.41)
No 1,902.9143,181.26 (482.12, 57.28, 12015.03)
Cancer type 0.0582
Colorectum 188.37£210.18 (133.38, 9.93, 768.62)
Breast 5,738.3216,473.45 (5439.36, 59.54, 12015.03)
Ovary 598.52+406.43 (506.26, 246.15, 1043.15)
Others 782.79£1,296.38 (358.05, 11.90, 6642.76)
ECOG performance status 0.0891
Grade 0 6,642.76
Grade 1 831.19+392.93 (994.78, 248.40, 1086.80)
Grade 2 585.91+699.86 (341.50, 16.04, 2722.11)
Grade 3 1,175.74+2,819.62 (228.39, 9.93, 12015.03)
Grade 4 144.25+168.08 (78.66, 27.32, 392.37)
Metastasis 0.0264
Yes 1,001.20+2,333.82 (217.05, 9.93, 12015.03)
No 907.43+483.62 (924.21, 475.60, 1677.09)
Death 0.0013
Yes 627.92%1,706.53 (211.54, 9.93, 10630.33)
No 1,976.87+3,119.58 (994.78, 54.42, 12015.03)
*Values given are mean+SD (med, min, max), TP value in for Wilcoxon Rank Sum test or Kruskal-Wallis test.
) . . oL H .
lation coefficient=0.325, P=0.0119), LFT3} leptin7Hco- 4. D7 QHEIXIO] MET|ZH| ABES O|X|= QOIS0 EF
rrelation coefficient=0.372, P=0.0032)9| = EA A2 £ 3 A
o Fo 4 AE Bk B
o] Btoll%= &Sk, yole leptn?t TAXCRE FoJgt ADGA G, AL, F FY2EE, v 3 o, F

oko] A AAE HOon WBC, total bilirubin, CRPE
leptin?} FAA R Folgk S A¥ WAE Bk
aeuy ke A, A4, AST, ALT, 534 =S
leptin¥} FAIH 02 Fo gt 3T AAZF §IATHTable 3).

FAGH O §o

T 4%, ECOG 7|5 AH A Gl wE FE7]t
= g

Fol7F fileh. 22y ozt

Hlal FA7kP=0.0466), WA Frhel A= A7t
(P<0.0001), C-HFA whmlAo] Aasls A9l (P=
A

0.0028), AST A3t 7 20| (P=0.0004), ALT A+<53+ 7%
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Table 3. Correlation between Leptin and Other Variables (N=61).

Variable Leptin* P value
Vital sign
Systolic blood pressure 0.356 0.0049
Diastolic blood pressure 0.378 0.0027
Pulse rate —0.077 0.5572
Body temperature 0.036 0.7858
Body mass index, BMI 0.547 <0.0001
Blood test
Hemoglobin 0.104 0.4253
White blood cell —0.268 0.0369
Aspartate aminotransferase —0.141 0.2787
Alanine aminotransferase 0.021 0.8697
Total bilirubin —0.353 0.0053
Total cholesterol 0.325 0.0119
Albumin 0.372 0.0032
C-reative protein —0.350 0.0056
Age 0.269 0.0364
Survival time (days) 0.393 0.0017
Pain severity —0.112 0.3881

*Values given are Spearman’s correlation coefficient, TP value in for
Spearman’s correlation coefficient.

of|(P=0.0005), % 2] FRle] F53t= 74-F-o(P<0.0001),
albumin©] 7+43H= 790 (P<0.0001), 18] 31 H] A3}7)
ool Hl8] A3}7] 9ol A (P=0.0173) A E7]|7to] H<]s}
A &L Ao 2 Ve TtHTable 4).
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Table 4. Univariate Analysis of Factors Affecting Survival Time (N=61).

Univariate
Variable
N HR* 95% CI' (HR) P value©
Sex
Male 27 1.831 1.009 (3.320) 0.0466
Female 34 1.000
Age (years) 61 0.980 0.959 (1.002) 0.0805
Leptin (pg/ml) 61 1.000 0.999 (1.000) 0.0725
BMI 48 0.997 0.901 (1.103) 0.9546
Blood test
Hemoglobin (g/dl) 61 0.964 0.850 (1.093) 0.5644
White blood cell (10°/ 1) 61 1.044 1.044 (1.125) <0.0001
Aspartate aminotransferase (IU/L) 61 1.003 1.001 (1.005) 0.0004
Alanine aminotransferase (IU/L) 61 1.009 1.004 (1.014) 0.0005
Total bilirubin (mg/dl) 61 1.076 1.044 (1.109) <0.0001
Total cholesterol (mg/dl) 59 0.998 0.992 (1.003) 0.4388
Albumin (g/dl) 61 0.501 0.379 (0.663) <0.0001
C-reative protein (mg/L) 61 1.006 1.002 (1.009) 0.0028
ECOG performance status
Grade 1 4 3.534 0.147 (84.949) 0.4364
Grade 2 20 2.988 0.158 (56.522) 0.4656
Grade 3 32 5.760 0.305 (108.927) 0.2430
Grade 4 4 10.807 0.498 (234.600) 0.1296
Grade 0 1 1.000
Cancer type
Colorectum cancer 12 1.389 0.691 (2.795) 0.3565
Breast cancer 1.096 0.331 (3.629) 0.8808
Ovary cancer 0.702 0.166 (2.965) 0.6308
Others 42 1.000
Digestive organ cancer
Yes 35 2.124 1.142 (3.949) 0.0173
No 26 1.000
Pain severity 61 0.976 0.859 (1.109) 0.7098

*HR: hazard ratio, T95% CI: 95% hazard ratio confidential interval, TP value by univariate Cox’s proportional hazard regression analysis.

=
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Table 5. Multivariate Analysis of Factors Affecting Survival Time (N=61).

Multivariate

Variable
N HR* 95% CI' (HR) P value'

Sex

Male 27 1.616 0.762 (3.429) 0.2108

Female 34 1.000
Age (years) 61 0.979 0.951 (1.007) 0.1410
Leptin 61 1.000 1.000 (1.000) 0.1855
Blood test

White blood cell 61 1.078 0.998 (1.165) 0.0564

Aspartate aminotransferase 61 1.004 1.000 (1.009) 0.0659

Alanine aminotransferase 61 0.987 0.971 (1.004) 0.1320

Total bilirubin 61 1.056 1.009 (1.106) 0.0196

Albumin 61 0.337 0.180 (0.630) 0.0007

C-reative protein 61 1.002 0.997 (1.007) 0.4296
Digestive organ cancer (esophagus, stomach, duodenum,

colorectum, hepatobilliary tract, pancreas)

Yes 35 0.758 0.335 (1.715) 0.5054

No 26 1.000

*HR: hazard ratio, 195% CI: 95% Hazard ratio confidential interval, TP value by multivariate Cox’s proportional hazard regression analysis.
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