Supplementary Files

Supplementary File 1. Eligibility Criteria
Those observational studies that supplied data on circulating leptin level, AdipoQ level, and relevant gene polymorphism in PC cases and control groups were selected for further analysis in our research. Additionally, researches that fit the following conditions were also included: (1) definite diagnose for PC; (2) definite measurement methods; (3) odds ratio (OR) estimates with 95% CI and P-values, or values that could be determined based on the raw data.

Supplementary File 2. Statistical Analysis
We applied Stata (ver. 14.0) software to conduct all statistical analyses. OR and standardized mean difference (SMD) were selected for dichotomous and continuous variables, respectively. Subsequently, a random/fixed-effect model was constructed according to the between-study heterogeneity that was evaluated by the chi-squared test. The fixed-effect model was employed in the condition of P > 0.1 and I2 < 50%; otherwise, the random-effect model was applied.

Sensitivity analyses (i.e., the leave-one-out method) were utilized for exploring the source of heterogeneity and confirming the accuracy of the results. In addition, we conducted meta-regression according to the following factors: ethnicity (Asian, American, and European), BMI (<25, ≥25, and “not reported”), sample size (N < 50 and N ≥ 50), source of leptin (serum and plasma), assay method (enzyme-linked immunosorbent assay (ELISA), radioimmunoassay (RIA), “other assays” (e.g., antibody suspension bead array and human obesity multiAnalyte profiling kit), “not reported”), source of control (hospital-based and population-based), and method of control [healthy individuals, benign hepatobiliary disease, type 2 diabetes mellitus (DM) and other patients without the cancer diagnosis]. The above pre-specified characteristics were also conducted in the subgroup analyses. Ultimately, we performed descriptive analysis for those results with high heterogeneity.

Funnel plots and Begg’s tests were utilized to identify publication bias qualitatively and quantitatively, respectively. Subsequently, the potential publication bias was further verified via the “trim and fill” funnel plot when necessary.

Supplementary File 3. Basic information about the patients involved in the studies
	Author

Year

Country
	Case
	Control
	Measured indicators
	Assay method
	Source of control
	Method of control
	Cancer type
	Clinical stage
	Cachexia
	NOS score

	
	N
	Sex ratio
	N
	Sex ratio
	
	
	
	
	
	
	
	

	Barber

2004

England
	7
	3/4
	6
	3/3
	Leptin
	RIA
	Pb
	Healthy weight-stable subjects
	Unclear
	Unclear
	Unclear
	6

	Bye

2016

Norway
	20
	15/5
	40
	26/14
	Leptin

AdipoQ
	ELISA
	Pb
	Healthy, normal-weight adult volunteers
	A
	Stage III

Stage IV
	*Yes 11

*No 9

#Yes 7

#No 13
	7

	Chang

2007

China
	72
	40/32
	290
	204/86
	AdipoQ
	ELISA
	Pb
	Individuals without malignancy and chronic pancreatitis
	DA
	Stage I 3

Stage II 8

Stage III 27

Stage IV 34
	Unclear
	9

	Czupryniak

2010

Poland
	18
	Unclear
	13
	Unclear
	AdipoQ
	Unclear
	Pb
	Healthy individuals
	Unclear
	Unclear
	Unclear
	6

	Dalamaga

2009

Greece
	81
	49/32
	81
	49/32
	Leptin

AdipoQ
	RIA
	Hb
	Scheduled senile cataract operation;

Scheduled hernia operation;

Scheduled joint replacement;

Osteoarthritis;

Sciatica
	A
	Stage II 8

Stage III 32

Stage IV 41
	Unclear
	9

	Dalamaga*

2014

Greece
	81
	49/32
	81
	49/32
	Leptin

AdipoQ
	RIA
	Hb
	Scheduled senile cataract operation;

Scheduled hernia operation;

Scheduled joint replacement;

Osteoarthritis;

Sciatica
	A
	Stage II 8

Stage III 32

Stage IV 41
	Yes 38

No 43
	9

	Dranka

2015

Poland
	30
	16/14
	30
	17/13
	Leptin

AdipoQ
	ELISA
	Hb
	Scheduled cholelithiasis operation
	A
	Stage I 4

Stage II 1

Stage III 14

Stage IV 11
	Unclear
	7

	Fogelman

2017

America
	61
	Unclear
	5
	Unclear
	Leptin

AdipoQ
	Unclear
	Hb
	Healthy individuals without a cancer diagnosis
	Unclear
	Unclear
	Yes 21

No 40
	8

	Fujiwara

2014

Japan
	9
	8/1
	12
	8/4
	Leptin
	RIA
	Hb
	PC
 patients without cachexia
	A and As
	Stage IV 21
	Yes 9

No 12
	7

	Gasiorowska

2013

Poland
	45
	18/27
	13
	Unclear
	Leptin
	ELISA
	Hb
	Healthy individuals
	A (head 38; body/tail 7)
	Stage IV 14
	Unclear
	8

	Gasiorowska

2016

Poland
	18
	4/14
	13
	Unclear
	AdipoQ
	ELISA
	Pb
	Healthy individuals
	A (head 16; body tail 2)
	Unclear
	Unclear
	8

	Grote

2012

10 European countries
	452
	220/232
	452
	219/233
	AdipoQ
	Other
	Hb
	Individuals without cancer diagnosis
	Unclear
	Unclear
	Unclear
	9

	Kadri

2017

Turkey
	46
	29/17
	46
	16/30
	Leptin

AdipoQ
	ELISA
	Hb
	Scheduled cholelithiasis operation
	Unclear
	Stage I 13

Stage II 20

Stage III 2

Stage IV 11
	Unclear
	7

	Karabulut

2016

Turkey
	33
	20/13
	20
	Unclear
	Leptin
	ELISA
	Pb
	Healthy individuals
	A (head 21; corpus-tail 10)
	Unclear
	Unclear
	7

	Krechler

2011

Czech
	64
	35/29
	64
	29/35
	Leptin

AdipoQ
	RIA
	Hb
	Healthy individuals and type 2 diabetes
	Unclear (head 45; body 13; neck 6)
	T2 10

T3 30

T4 24
	Unclear
	8

	Park

2020

America
	78
	43/35
	41
	22/19
	Leptin
	Other
	Pb
	Individuals without cancer diagnosis
	A
	Unclear
	Unclear
	9

	Pezzilli

2010

Italy
	34
	17/17
	41
	30/11
	Leptin

AdipoQ
	Other
	Hb
	Pancreatitis and pancreatic intrapapillary 
mucinous neoplasm
	A (head 30; body tail 4)
	Unclear
	Unclear
	7

	Sakamoto

2012

Japan
	45
	16/29
	16
	11/5
	Leptin
	Other
	Hb
	Benign hepatobiliary disease
	Unclear (head 25; body tail 20)
	Stage I, II 7

Stage III, IV 38
	Unclear
	7

	Saray

2015

Bosnia and Herzegovina
	45
	Unclear
	45
	Unclear
	Leptin
	Unclear
	Pb
	Healthy individuals
	A
	Stage I

Stage II

Stage III

Stage IV
	Yes 25

No 20
	6

	Škrha. J

2017

Czech
	94
	51/43
	29
	22/7
	Leptin

AdipoQ
	RIA
	Hb
	Individuals without any gastrointestinal, liver, renal, or endocrine disorders who were selected from our ambulatory patients at cardiology
	DA
	T1, T2 6

T3 51

T4 37
	Unclear
	7

	Skrha. P

2018

Czech
	77
	Unclear
	24
	Unclear
	Leptin

AdipoQ
	Unclear
	Pb
	Healthy individuals and type 2 diabetes
	DA
	Unclear
	Unclear
	5

	Stolzenberg

2008

Finland
	311
	311/0
	510
	510/0
	AdipoQ
	ELISA
	Hb
	Individuals without cancer diagnosis
	A
	Unclear
	Unclear
	8

	Stolzenberg

2015

Finland and American
	731
	576/155
	909
	692/217
	Leptin
	ELISA
	Hb
	Individuals without cancer diagnosis
	A
	Unclear
	Unclear
	8

	Talbert

2018

America
	48
	23/25
	22
	10/12
	Leptin
	ELISA
	Hb
	PC 
patients without cachexia
	A
	Stage I 1

Stage II 43

Stage III 14

Stage IV 12
	Yes 48

No 22
	7

	White

2018

America
	472
	Unclear
	802
	Unclear
	Leptin

AdipoQ
	Other
	Hb
	Individuals without cancer history
	Unclear
	Unclear
	Unclear
	9

	Yip-Schneider

2019

America
	103
	Unclear
	42
	Unclear
	Leptin
	ELISA
	Pb
	Healthy individuals
	DA
	Unclear
	Unclear
	7


“Other” in assay method means: Grote, V. A. 2012: Human Obesity MultiAnalyte Profiling Kit; Park, W. G. 2020: Antibody suspension bead array; Sakamoto, H. 2012: Antibody suspension bead array; White, D. L. 2018: Human Obesity MultiAnalyte Profiling Kit.

Criteria for cachexia:
Bye, A: Cachexia was diagnosed according to the 2011 consensus-based classification system* (weight loss >5% past 6 months, BMI <20 kg/m2 and weight loss >2%, or sarcopenia) and the modified Glasgow Prognostic score# (mGPS) that combines CRP and albumin levels.

Dalamaga, M 2014: Cachexia was defined as ≥5% reduction in BMI in the 6 months before recruitment, as calculated from reported weight differences given by these patients.

Fogelman, D. R 2017: Cachexia was defined as either 10% weight loss or death at 60 days from the start of therapy.

Fujiwara, Y 2014: The cohort with cachexia included those with an Eastern Cooperative Oncology Group performance status (ECOG PS) 1 to 4, grade 1 to 4 anorexia, and weight loss greater than 10% over the past 6 months; while that without cachexia included patients with an ECOG PS 0 to 2, grade 0 to 1 anorexia, serum albumin levels exceeding 3.5 mg/dL, and weight loss less than 5% over the past 6 months.

Saray, A 2015: Not reported.

Talbert, E. E 2018: Cachexia was defined as weight loss of >5% of their pre-illness weight, consistent with the diagnostic criteria of the international consensus definition of cancer cachexia.

A: Adenocarcinoma; As: Adenosquamous carcinoma; DA: Ductal adenocarcinoma; ELISA: Enzyme-linked immunosorbent assay; Hb: Hospital-based; NOS: Newcastle-Ottawa Scale; Pb: Population-based; PC: Pancreatic cancer; RIA: Radioimmunoassay; Sex ratio: Male/female.

Supplementary File 4. Results of subgroup analysis for circulating leptin and AdipoQ levels
	Groups
	Population
	No. of studies
	Test of association

	Test of heterogeneity


	
	
	
	SMD
	95% CI
	P-value
	Model
	P-value
	I2 (%)

	Leptin
	Overall
	20
	−0.923
	−1.290, −0.556
	<0.001
	Random
	<0.001
	96.0

	Ethnicity
	Asian
	3
	0.167
	−0.665, 0.999
	0.695
	Random
	0.001
	86.8

	
	American
	4
	−1.762
	−4.512, 0.987
	0.209
	Random
	<0.001
	98.7

	
	European
	12
	−1.045
	−1.370, −0.719
	<0.001
	Random
	<0.001
	82.9

	BMI
	<25
	8
	−0.417
	−0.939, 0.105
	0.118
	Random
	<0.001
	88.3

	
	≥25
	5
	−0.528
	−0.868, −0.189
	0.002
	Random
	<0.001
	93.6

	
	Not reported
	7
	−1.813
	−3.052, −0.574
	0.004
	Random
	<0.001
	96.5

	Sample size
	N < 50
	8
	−0.449
	−1.080, 0.183
	0.164
	Random
	<0.001
	89.9

	
	N ≥ 50
	12
	−1.228
	−1.707, −0.749
	<0.001
	Random
	<0.001
	97.2

	Source of leptin
	Serum
	11
	−0.266
	−0.540, 0.009
	0.058
	Random
	<0.001
	88.2

	
	Plasma
	8
	−1.168
	−1.450, −0.885
	<0.001
	Random
	0.003
	67.4

	Assay method
	ELISA
	7
	−0.904
	−1.911, 0.103
	0.079
	Random
	<0.001
	97.6

	
	RIA
	6
	−0.967
	−1.130, −0.803
	<0.001
	Fixed
	0.126
	41.9

	
	Other*
	3
	−0.368
	−0.878, 0.142
	0.158
	Random
	0.045
	67.8

	
	Not reported
	4
	−1.286
	−2.079, −0.493
	0.001
	Random
	<0.001
	87.5

	Source of control
	Hospital-based
	12
	−0.550
	−0.819, −0.282
	<0.001
	Random
	<0.001
	90.8

	
	Population-based
	8
	−1.582
	−2.873, −0.292
	0.016
	Random
	<0.001
	97.2

	Method of control
	Healthy individuals
	9
	−1.264
	−2.355, −0.173
	0.023
	Random
	<0.001
	96.8

	
	Benign hepatobiliary disease&
	3
	−0.177
	−0.456, 0.102
	0.213
	Fixed
	0.445
	0.0

	
	Type 2 DM
	3
	−1.482
	−2.025, −0.940
	<0.001
	Random
	0.006
	80.5

	
	Other#
	5
	−0.364
	−0.628, −0.100
	0.007
	Random
	<0.001
	87.0

	Adiponectin
	Overall
	17
	0.830
	0.497, 1.164
	<0.001
	Random
	<0.001
	95.7

	Ethnicity
	Asian
	2
	1.226
	−1.047, 3.499
	0.290
	Random
	<0.001
	98.7

	
	American
	2
	−0.009
	−0.122, 0.103
	0.872
	Fixed
	0.596
	0.0

	
	European
	13
	0.854
	0.519, 1.188
	<0.001
	Random
	<0.001
	92.9

	BMI
	<25
	7
	1.186
	0.379, 1.994
	0.004
	Random
	<0.001
	95.9

	
	≥25
	6
	0.266
	0.045, 0.487
	0.018
	Random
	<0.001
	87.2

	
	Not reported
	4
	1.170 
	0.547, 1.793
	<0.001
	Random
	0.007
	75.5

	Sample size
	N < 50
	5
	1.287
	0.443, 2.131
	0.003
	Random
	<0.001
	89.2

	
	N ≥ 50
	12
	0.685
	0.309, 1.060
	<0.001
	Random
	<0.001
	96.5

	Source of adiponectin
	Serum
	7
	0.710
	0.169, 1.252
	0.01
	Random
	<0.001
	97.1

	
	Plasma
	7
	1.084
	0.609, 1.560
	<0.001
	Random
	<0.001
	88.0

	Assay method
	ELISA
	6
	1.272
	0.267, 2.276
	0.013
	Random
	<0.001
	97.7

	
	RIA
	5
	0.568
	0.289, 0.846
	<0.001
	Random
	0.018
	66.4

	
	Other*
	2
	−0.040
	−0.126, 0.046
	0.361
	Fixed
	0.486
	0.0

	
	Not reported
	4
	1.170
	0.547, 1.793
	<0.001
	Random
	0.007
	75.5

	Source of control
	Hospital-based
	11
	0.317
	0.124, 0.510
	0.001
	Random
	<0.001
	84.1

	
	Population-based
	6
	1.821
	1.286, 2.355
	<0.001
	Random
	<0.001
	82.6

	Method of control
	Healthy individuals
	6
	1.143
	0.385, 1.901
	0.003
	Random
	<0.001
	89.2

	
	Benign hepatobiliary disease&
	2
	0.435
	−0.331, 1.202
	0.266
	Random
	0.022
	81.0

	
	Type 2 DM
	3
	1.085
	0.441, 1.728
	0.001
	Random
	<0.001
	87.3

	
	Other#
	6
	0.599
	0.090, 1.109
	0.021
	Random
	<0.001
	97.9


*Other included antibody suspension bead array and Human Obesity MultiAnalyte Profiling Kit.

&Benign hepatobiliary disease included patients with stones in the bile duct or gallbladder and patients with acute cholangitis.

#Other included outpatients and inpatients without a cancer diagnosis.
DM: Diabetes mellitus; ELISA: Enzyme-linked immunosorbent assay; RIA: Radioimmunoassay; SMD: Standardized mean difference.
Supplementary File 5. Limitations of the current study
Our research has some inevitable limitations that should be considered. First, partial conclusions should be interpreted with caution because the heterogeneity remains high after conducting meta-regression, subgroup analysis, and sensitivity analysis. Second, because our included original articles did not report the time point for collecting blood samples and assaying, we failed to conduct subgroup analysis and meta-regression by the time point. Potential bias probably exists at time points among different studies. Third, only one research has reported the discrepancy in circulating leptin/AdipoQ levels between pre- and post-operation of PC, so we failed to perform a meta-analysis and explore the unknown alteration to verify the central role of adipokines in PC. Fourth, various risk factors of PC including cigarettes and alcohol were seldom reported in all involved studies, impeding further in-depth analyses. Fifth, almost all of the included studies measured the level of leptin/AdipoQ only once, which limited the dynamic analysis for circulating leptin/AdipoQ concentration in the occurrence and development of PC.
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