Psoriatic patients with diabetes are prone to develop digestive organ cancers: A population-based study in Taiwan
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Abstract
Background: Psoriasis is an inflammatory skin condition.  Epidemiology studies from different parts of the world have shown that psoriasis is associated with different components of metabolic syndrome.  The association between psoriasis and development of cancer has not yet been clearly established.  
Objective: We hypothesize that chronic inflammation is the driving force that enhances the risk of malignancy in psoriatic patients and suspect that psoriatic patients have higher risks for developing cancers that are most prevalent in the studied population.  
Methods: Using the nested case-control approach derived from the Taiwanese population-based cohort, the current study was launched to validate this hypothesis.  Results: 8,180 psoriatic patients and 163,600 age-matched controls were included in this study.  Psoriatic patients were 1.20 folds (95% CI=1.06-1.36; p=0.004) more likely than controls to develop cancer.  Further analyses revealed that incident cancers derived from digestive tract, the most common cancer origin found in Taiwanese population, were most significantly associated psoriasis.  Patients with psoriasis and diabetes mellitus, a frequent comorbid condition independently associate with both psoriasis and cancer, conferred the highest risk for developing digestive tract cancers, having risks of 1.98 folds (95% CI: 1.11-3.52) and 1.68 folds (95%CI: 1.23-2.28) for the 41-60 years-old and 61-80 years-old age group, respectively.  Both psoriasis and diabetes were independently associated with development of digestive tract cancers in the 41-60 years-old patient group.  
Conclusion: Prevalent cancers in the population should be carefully monitored in the psoriatic patients after middle age (beyond 40 years of age) especially for those with concomitant diabetic conditions.
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Introduction
Psoriasis is an inflammatory skin condition affecting approximately 0.2-3% of the world’s population with variations among different ethnic groups 
 ADDIN EN.CITE 
[1,2]
.  The etiology of the disease is still not clear, but both genetic and environmental factors are believed to play a role.  Epidemiology studies from different parts of the world have repeatedly shown that psoriasis is associated with higher occurrences of different components of metabolic syndrome and severe vascular complications 1[]
.  Therefore, psoriasis is currently considered as a systemic inflammatory disorder and that the concept of “psoriatic march”, with psoriasis serving as the initiator or the amplifier of the systemic inflammatory march, has been proposed to explain the increased occurrences of severe vascular events observed among psoriatic patients 
 ADDIN EN.CITE 
[3,4]
.  In terms of life expectancy, psoriatic patients were shown to have a higher mortality rates as compared to general population, particularly due to cardiovascular diseases and malignancies 
 ADDIN EN.CITE 
[5-7]
. 
As aforementioned, psoriasis is associated with higher occurrences of metabolic syndrome 1[]
.   Of particular interest is the association between psoriasis and diabetes.  Previous studies have suggested an inflammatory link between psoriasis and diabetes.  More specifically, psoriatic patients have been found to associate with elevated levels of tumor necrosis factor, C-reactive protein, and interleukin 6, a condition that has been associated with insulin resistance and diabetes ！ ADDIN EN.CITE 
[8-11]
.   In addition, adipocytokines including leptin and adioponectin were elevated in both psoriatic and diabetic conditions 
 ADDIN EN.CITE 
[12,13]
.  These results indicated that there is a link between development of psoriasis and diabetes.  In fact, recent report has found an association between psoriasis and risk of diabetes in a population-based cohort study 14[]
.  
  Different studies have suggested that psoriatic patients carry an elevated risk of malignancy although conflicting results have been reported 
 ADDIN EN.CITE 
[15-17]
.  Dysregulated immune activation involving both T- and B- lymphocytes has been found in patients with psoriasis 
 ADDIN EN.CITE 
[18,19]
.  Therefore, it has been hypothesized that psoriatic patients may be at increased risk for incident lymphoproliferative malignancies 㬁 ADDIN EN.CITE 
[20]
.  In fact, Gelfand et al.15[]
 has shown that lymphoma rates are low but increased in patients with psoriatic patients from United Kingdom.  Another possibility linking psoriasis with development of malignancy is that inflammation can promote the initiation and progression of neoplastic growth 21[]
.   If chronic inflammation is the driving force that enhances the risk of malignancy in psoriatic patients, then one would expect that psoriatic patients have higher risks for developing cancers that are most prevalent in the given studied population.  Intriguingly, diagnosis of diabetes has also been recognized as an independent risk factor for development of major cancers due to direct and indirect effects of elevated glucose levels 阁 ADDIN EN.CITE 
[22-24]
.  Since psoriatic patients are more likely to have diabetes, one would expect that patients with both psoriatic and diabetic conditions confer the highest risk for cancer development.  Using the nested case-control approach derived from a population-based cohort, the current study was launched to address these important questions. 

Materials and methods
The National Health Insurance Program in Taiwan was launched in1995. This program covers all inpatient and outpatient medical services as well as the cost of prescription drugs with various co-payment rates from the patients.  In 2010, the coverage rate of NHI program is 99.5% of Taiwan’s 22.96 million population.  A population-based nested case-control study was conducted based on the Longitudinal Health Insurance Database 2005 (LHID2005, years 1996-2006), which contains all the original inpatient and outpatient physician claims and prescription drug claims as well as demographic information of 1,000,000 beneficiaries, randomly sampled from the year 2005 Registry for Beneficiaries (ID) of the NHI research database.  The LHID 2005 and the original NHI database are not significantly different in the gender, age distribution or average insured payroll-related amount between the patients. Confidentiality assurances were addressed by abiding the data regulations of the Bureau of NHI. 

The ICD9 (International Classification of Diseases, revision 9) codes were used to identify medical conditions from the database of outpatient physician claims during 1996-2006 as previously described ！ ADDIN EN.CITE 
[25]
.  Patients with years of birth between 1930 to 1990 were included in the analysis. To ensure no prior history of psoriasis for at least one year, those with date of first diagnosis during the year of 1996 were excluded (Psoriasis ICD9 codes 696.0, 696.1, 696.8).  The dates of first psoriasis diagnosis were considered as the index date for patients in the case group. Each psoriasis patient was matched by 20 controls with the same gender and within 5-year of range in their birth year.  The index date of each psoriasis patient was assigned to their matched controls as the index dates.
The primary endpoint of event was the occurrence of malignant neoplasm documented by the physician claims.  The ICD-9-CM codes used for identification of patients with malignant neoplasm include the following: lip, oral cavity and pharynx (ICD9 codes 140-149), digestive organs and peritoneum (ICD9 codes 150-159), respiratory and intrathoracic organs (ICD9 codes 160-165), bone, connective tissue, skin and breast (ICD9 codes 170-176), genitourinary organs (ICD9 codes 179-189), other and unspecified sites (ICD9 codes 190-195), and lymphatic and hematopoietic tissue (ICD9 codes 200-208).  Metastatic solid tumor was not assessed in this study.  The duration of follow-up for patients with malignant neoplasm was the time between index date and the date of first malignant neoplasm diagnosis in either inpatient or outpatient records, and for the censored time of patients without malignant neoplasm was from the index dates to the end of year 2006 or the date of withdrawing from NHI program.  Since diabetic disease (ICD9 codes 250.00-250.9) was considered as possible comorbid disease associated with cancer, patients were further divided into four groups: the psoriasis patients and matched controls groups with or without diabetic conditions.  Additional covariates also included physician claims of hypertension (ICD9 codes 410.00-405.9) and dyslipidemia disease (ICD9 codes 272.0-272.4) as well as age and gender.  A description of our patient classification scheme is shown in Figure 1.
Hazard ratios for all cancers and individual cancers between the psoriasis patients and matched controls groups with or without diabetic conditions were calculated using the Cox proportional hazards method.  In order to assess the age effect on the risk of cancers, we analyzed three separate Cox regression models to compare risk of cancers among those aged from 21-40, 41-60, 61-80.  Individuals with date of malignant neoplasm diagnosis before the index dates were excluded in cases and controls to reduce ascertainment bias.  As systemic therapy may affect the incidence rate of cancer, we performed sensitivity analyses excluding psoriatic patients receiving systemic therapies.  The systemic therapies included phototherapy or systemic methotrexate/retinoid which were the most commonly prescribed systemic treatment for psoriasis in Taiwan.  The phototherapy and methotrexate/retinoid were identified from the database of Details of ambulatory care orders.  Cumulative survival analyses were performed by the Kaplan-Meier method, and the differences between the curves were tested with the log-rank test.  Descriptive data are presented as frequencies or percentages. Pearson chi-square tests were performed to examine the patients with or without malignant neoplasm between the psoriatic patients and matched control. A P-value <0.05 was considered statistically significant. 
Results
Psoriatic patients are more likely to have digestive tract malignancies.
Table 1 presents the distribution of demographic characteristics of the study cases.  We first determine if patients with psoriasis are more likely to have cancers.  Accordingly, after adjusting for age, gender, hypertension, diabetes, and dyslipidemia, psoriatic patients are 1.20 folds (95% CI=1.06-1.36; p=0.004) more likely to develop cancers.  The Kaplan-Meier graph shown in Figure 2A demonstrated patients were more likely to develop cancer as compared to their matched controls.  We subsequently categorized the cancer according to different origin of malignant change derived from various organ systems.  As shown in Table 2, only cancers from digestive tract organs showed significant differences between the psoriatic patients and matched-controls.  Additional gender subanalyses revealed that while both male and female psoriatic patients have higher risks for developing digestive organ cancers.  Moreover, male psoriatic patients were also 1.49 folds more likely to develop respiratory and intrathoracic organ cancers as compared to their matched controls (Table 2).
Further subanalyses according to specific relevant cancer types revealed that psoriatic patients were associated with higher risks for developing colon and liver cancers, the most common incident digestive tract cancers found in our studied population (Table 3).  More specifically, the incidences of colon cancer were 0.8% and 0.6% for the psoriatic and control populations, respectively.  Similarly, the incidences of liver cancers were 0.9% and 0.6% for the psoriatic and control populations, respectively.
Patients with both psoriatic and diabetic conditions confer highest risk for development of digestive tract cancers.
Since diabetic condition is a recognized comorbidity of psoriasis and has been associated with development of cancer, we next evaluate the impact of diabetic condition on psoriatic patients in terms of cancer development.  Accordingly, among psoriatic patients, those with diabetic condition are 1.56 folds (95% CI=1.07-2.28; p=0.022) more likely to have digestive tract cancers as compared to those without.   The Kaplan-Meier graph shown in Figure 2B demonstrated similar finding.  On the other hand, concomitant hypertension and dyslipidemia were not associated with increased risks of digestive tract cancers among psoriatic patients.  Therefore, additional analyses were focused on interactions between psoriasis and diabetes.  Further age stratification analyses revealed that both psoriatic and diabetic conditions have a significant impact on cancer development, especially for the middle-aged (41-60 years-old) group (table 4).  More specifically, diabetes and psoriasis were both independent risk factors, 1.42 folds and 1.48 folds, respectively, for development of digestive tract cancers in this group with highest risk rendered to patients with both psoriatic and diabetic conditions (1.98 folds).  For the more senile group (61-80 years-old), only patients with both psoriatic and diabetic conditions have elevated risks (1.68 folds) for development of digestive tract cancers as compared to their matched control.
Sensitivity analyses

As systemic therapy may affect the incidence rate of cancer, we performed additional sensitivity analyses in which psoriatic patients receiving systemic therapies including phototherapy or systemic methotrexate/retinoid (the most commonly prescribed systemic agents in Taiwan) were excluded.  Similar pattern of association was again noted.  More specifically, psoriasis and diabetes were independent risk factors associated with development of digestive tract cancers for patients in the 41-60 year-old group.  In addition, for the 61-80 year-old group, only patients with both psoriatic and diabetic conditions has a 1.45 fold (95%CI 1.00-2.09; p=0.049) risk of developing digestive tract cancer as compared to the control group with neither psoriasis nor diabetes (Table5).
Discussion

In this study, psoriatic patients with diabetes were found to associate with highest occurrences of incident digestive organ cancers.  Previous study has shown that patients with psoriasis carried an elevated risk of different malignancies 
 ADDIN EN.CITE 
[16,17]
, and our study corroborated with their findings.  Although previous studies from western countries have suggested increased risk of lymphoma among psoriatic patients 
 ADDIN EN.CITE 
[15,16,26]
 , conflicting results have also been reported.  In a prospective cohort study that spans 30 years, Stern suggested that unless exposed to high levels of methotrexate, the innate risks of lymphoma among psoriatic patients were comparable to that observed in general population 27[]
.  In our study, we did not find significant association between psoriasis and the development of cancers derived from lymphatic and hematopoietic tissues.  Several possibilities may be accountable for this observation.  First of all, given the low incidence of lymphatic tissue cancers among Taiwanese population, the power of this study to detect a modest increase in cancer risks of this cancer type would be limited.  In addition, the design of the study tends to exclude psoriatic patients with long-standing disease, and it is possible that an insufficient latency time may have resulted in underestimation regarding the impact of psoriasis on development of lymphatic tissue cancers.  Other previous reports from western countries have also suggested potential association between psoriasis with various cancers derived from different tissues including lung 26


[ ADDIN EN.CITE ,28-30]
, oropharynx, colon 7


[ ADDIN EN.CITE ,29,30]
, liver 28


[ ADDIN EN.CITE ]
, breast 7


[ ADDIN EN.CITE ,28]
 and genital organs 28


[ ADDIN EN.CITE ]
 with notable variations among different studies.  Genetic components, living conditions, treatment modalities, and the study design (hospital-based vs. population-based) probably all contribute to the discrepancies observed.  Our study revealed that the risks of developing cancers derived from colon and liver, the most prevalent cancers in Taiwan, were significantly increased in Taiwanese psoriatic patients.
The hypothesis of this study is that if psoriatic condition increases the risk of malignancy via chronic inflammation, then the elevated risk should be most easily observed for the most prevalent cancers.  In addition, diabetes, a medical condition frequently associated with psoriasis, was also introduced as a factor for evaluation due to its independent association with development of malignancy.  The rationale linking diabetes with cancer development include: 1). elevated glucose levels may directly promote neoplastic growth as it is used as an energy source in tumor cells, particularly in highly proliferative tumor cells 
 ADDIN EN.CITE 
[31,32]
, and 2). hyperglycemia may elevate the levels of insulin and insulin-like growth factor-I, and indirectly stimulate tumor growth via these hormones 33[]
.  As demonstrated in our results, cancers of digestive tract are the most common cancer (incidence rate 1.6%) amongst our entire studied population, and psoriatic patients showed significantly higher risk for developing cancers of digestive tract as compared to the controls.  We further categorized our studied subjects according to their age.  Subsequently, we demonstrated that both psoriatic and diabetic conditions are independent risk factors for development of digestive tract cancers for the 41-60 year-old age group.  According to the national record released by Taiwanese Bureau of Health Promotion, Department of Health (http://www.bhp.doh.gov.tw), the incident rates for digestive tract cancers increase with age especially beyond age 40.  Since psoriasis and diabetes may further enhance the carcinogenic process in progress, the impact of psoriasis and diabetes on cancer development was noted for the 41-60 year-old age group.  In addition, individuals harboring both conditions have the highest risk for incident digestive tract cancer.  For the eldest group aging from 61-80 years-old, only psoriatic patients with diabetes showed increased risk for development of digestive tract cancers.  This is reasonable as malignancies become more prevalent with advancing age, only the patients in the highest risk group (condition with both psoriasis and diabetes) remained significantly associated with increased cancer risk as compared to control.  This result also strengthened our hypothesis that patients with both psoriatic and diabetic conditions are most susceptible to development of cancer.   Moreover, the current finding underlines the importance of vigilance regarding development diabetes and glucose management in psoriatic patients.
Several important issues were revealed in this study.  Among the digestive cancers identified in this study, cancers of colon and liver were most commonly observed in psoriatic patients.  This is in accordance with the national record released by Taiwanese Bureau of Health Promotion, Department of Health.  These results validated and strengthened our hypothesis that chronic inflammation in psoriasis enhances the development of the most common cancer.  Another relevant link between psoriasis and colorectal cancer is that blocking of interleukin-6 signaling, which is elevated is psoriatic condition, inhibits tumor growth of colorectal cancer 
 ADDIN EN.CITE 
[34]
.  Although psoriasis may increase the risk of lymphoma through immune cell dysregulation, the clinical significance of digestive tract cancer is clearly greater because most of cancers encountered in psoriatic patients originated from the digestive tract, the most common organ for malignant change, at least for Taiwanese population.  This study contained several limitations that should be considered.  First of all, the database did not contain information regarding life style factors including smoking and drinking habits that may confound our results.  Furthermore, the severity of psoriasis as documented by involvement of body surface area or objective Psoriasis Activity and Severity Index was not available from the database.  In addition, documentation of inflammatory markers and biochemical data were not available for additional analysis for further confirmation of our hypothesis.  Lastly, since ICD-9 codes were used to identify the presence of medical condition, and certain misclassification bias is bound to occur.  However, this confounding factor should affect both experimental and control groups equally.  This study, nevertheless, provides valuable information for physicians caring for psoriatic patients.  First of all, vigilance for development of cancer is especially warranted for patients with both psoriatic and diabetic conditions.  In addition, the cancers that require close monitoring are likely to be the most prevalent cancers in the given population.  Secondly, the when stratified according to the age, those in the middle-aged group (41-60 years-old) require special attention as the increase in risk in highest in this group and that socio-economic loss due to development of malignancy among this age group is likely to be the greatest. 
In summary, we have shown that patients with psoriasis are more likely to have incident cancer as compared to their matched controls.  In addition, concomitant diabetic condition is likely to further enhance the risk of cancer among psoriatic patients.  Prevalent cancers in the population should be carefully monitored in the psoriatic patients after middle age (beyond 40 years of age), especially for those with concomitant diabetic conditions.  
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Legend for figures

Figure 1. Schematic diagram showing the procedures involved for determining the risks of cancer in patients with psoriasis.

Figure 2A. Cumulative survival of cancer for the psoriatic patients and matched controls. 2B. Cumulative survival of malignant neoplasm of digestive organs and peritoneum for the psoriatic patients with or without diabetes.

Table 1. Demographic characteristics of the psoriatic patients and matched controls
	
	Psoriatic patients
	Matched controls
	Psoriatic patients
	Matched controls

	
	
	
	cancer (-)
	cancer (+)
	cancer (-)
	cancer (+)

	
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%

	age
	11-20
	475
	5.8%
	9500
	5.8%
	474
	6.1%
	1
	0.3%
	9476
	6.0%
	24
	0.4%

	
	21-30
	1074
	13.1%
	21480
	13.1%
	1069
	13.7%
	5
	1.4%
	21386
	13.6%
	94
	1.5%

	
	31-40
	1514
	18.5%
	30280
	18.5%
	1493
	19.1%
	21
	5.7%
	30028
	19.1%
	252
	4.0%

	
	41-50
	1486
	18.2%
	29720
	18.2%
	1442
	18.5%
	44
	11.9%
	29050
	18.5%
	670
	10.7%

	
	51-60
	1649
	20.2%
	32980
	20.2%
	1572
	20.1%
	77
	20.9%
	31497
	20.0%
	1483
	23.6%

	
	61-70
	981
	12.0%
	19620
	12.0%
	906
	11.6%
	75
	20.3%
	18158
	11.5%
	1462
	23.3%

	
	71-80
	1001
	12.2%
	20020
	12.2%
	855
	10.9%
	146
	39.6%
	17732
	11.3%
	2288
	36.5%

	mean ± SD
	47.5 ± 17.3
	47.4 ± 17.3
	46.7 ±17.1
	63.3 ± 13.6
	46.8 ± 17.2
	63.0 ± 13.1

	sex
	female
	3738
	45.7%
	74760
	45.7%
	3600
	46.1%
	138
	37.4%
	72130
	45.8%
	2630
	41.9%

	
	male
	4442
	54.3%
	88840
	54.3%
	4211
	53.9%
	231
	62.6%
	85197
	54.2%
	3643
	58.1%


Table 2. Incidence of cancer derived from different organs between the psoriatic patients and matched control
	
	Total
	Psoriatic patients
	Matched controls
	p value
	Psoriatic patients vs. Matched controls (referent group)

	
	
	
	
	
	Overall
	Male
	Female

	
	n
	%
	n
	%
	n
	%
	
	HR*
	95% CI
	p value
	HR#
	95% CI
	p value
	HR#
	95% CI
	p value

	all cancer
	6642
	3.90%
	369
	4.50%
	6273
	3.80%
	0.002
	1.20
	(1.06-1.36)
	0.004
	1.27
	(1.09-1.49)
	0.002
	1.09
	(0.88-1.33)
	0.429

	lip, oral cavity and pharynx
	764
	0.40%
	45
	0.60%
	719
	0.40%
	0.142
	1.22
	(0.86-1.73)
	0.273
	1.15
	(0.75-1.75)
	0.517
	1.49
	(0.78-2.84)
	0.224

	digestive organs and peritoneum
	2663
	1.60%
	169
	2.10%
	2494
	1.50%
	<0.001
	1.37
	(1.15-1.63)
	0.001
	1.35
	(1.09-1.68)
	0.006
	1.39
	(1.02-1.89)
	0.035

	respiratory and intrathoracic organs
	809
	0.50%
	48
	0.60%
	761
	0.50%
	0.117
	1.22
	(0.89-1.68)
	0.225
	1.49
	(1.06-2.11)
	0.023
	0.53
	(0.22-1.29)
	0.162

	bone, connective tissue, skin and breast
	936
	0.50%
	48
	0.60%
	888
	0.50%
	0.598
	0.94
	(0.64-1.37)
	0.746
	1.68
	(0.97-2.89)
	0.064
	0.66
	(0.39-1.12)
	0.124

	genitourinary organs
	1386
	0.80%
	62
	0.80%
	1324
	0.80%
	0.612
	0.98
	(0.73-1.31)
	0.882
	1.16
	(0.81-1.67)
	0.423
	0.75
	(0.45-1.23)
	0.254

	other and unspecified sites
	468
	0.30%
	25
	0.30%
	443
	0.30%
	0.555
	1.32
	(0.85-2.06)
	0.215
	1.13
	(0.58-2.22)
	0.719
	1.52
	(0.85-2.74)
	0.160

	lymphatic and hematopoietic tissue
	340
	0.20%
	20
	0.20%
	320
	0.20%
	0.331
	1.43
	(0.87-2.35)
	0.155
	1.31
	(0.69-2.49)
	0.407
	1.55
	(0.72-3.37)
	0.265


HR: Hazard ratio; CI: Confidence interval;
* HR: Hazard ratios of developing cancer were calculated using Cox proportional hazards models with adjustment for age, gender, hypertension, dyslipidemia, and diabetic disease; and the date of malignant neoplasm diagnosis before the index dates were excluded.
#Adjusted for age, hypertension, dyslipidemia, and diabetic disease.

Table 3. Incidence of specific digestive cancers between the psoriatic patients and matched control
	
	Matched controls
	psoriatic patients
	P value

	
	n
	%
	n
	%
	

	Esophageal Cancer
	Yes
	153
	0.09%
	10
	0.12%
	0.410

	
	No
	163447
	99.91%
	8170
	99.88%
	

	Stomach Cancer
	Yes
	261
	0.16%
	8
	0.10%
	0.168

	
	No
	163339
	99.84%
	8172
	99.90%
	

	Small gut Cancer
	Yes
	36
	0.02%
	2
	0.02%
	0.885

	
	No
	163564
	99.98%
	8178
	99.98%
	

	Colon Cancer
	Yes
	930
	0.57%
	61
	0.75%
	0.039

	
	No
	162670
	99.43%
	8119
	99.25%
	

	Rectum Cancer
	Yes
	409
	0.25%
	24
	0.29%
	0.445

	
	No
	163191
	99.75%
	8156
	99.71%
	

	Liver Cancer
	Yes
	917
	0.56%
	71
	0.87%
	<0.001

	
	No
	162683
	99.44%
	8109
	99.13%
	

	Gallbladder Cancer
	Yes
	61
	0.04%
	5
	0.06%
	0.283

	
	No
	163539
	99.96%
	8175
	99.94%
	

	Pancreas Cancer
	Yes
	109
	0.07%
	6
	0.07%
	0.819

	
	No
	163491
	99.93%
	8174
	99.93%
	

	Pancreas Cancer
	Yes
	30
	0.02%
	0
	0.00%
	0.221

	
	No
	163570
	99.98%
	8180
	100.00%
	

	Other cancer
	Yes
	43
	0.03%
	5
	0.06%
	0.066

	
	No
	163557
	99.97%
	8175
	99.94%
	


* Other cancer: malignant neoplasm of other and ill-defined sites within the digestive organs and peritoneum.
Table 4. Risk for developing cancers derived from digestive organs and peritoneum
	
	n
	HR*
	95% CI
	p value

	
	
	
	lower
	upper
	

	age: 21-40
	
	
	
	
	

	Psoriasis (-) / Diabetes (-)
	50328
	1.00
	
	
	

	Psoriasis (-) / Diabetes (+)
	1312
	2.34
	0.99
	5.57
	0.054

	Psoriasis (+) / Diabetes (-)
	2465
	2.00
	0.97
	4.14
	0.061

	Psoriasis (+) / Diabetes (+)
	113
	4.35
	0.60
	31.73
	0.147

	age: 41-60
	
	
	
	
	

	Psoriasis (-) / Diabetes (-)
	54456
	1.00
	
	
	

	Psoriasis (-) / Diabetes (+)
	7620
	1.42
	1.15
	1.75
	0.001

	Psoriasis (+) / Diabetes (-)
	2523
	1.48
	1.06
	2.08
	0.022

	Psoriasis (+) / Diabetes (+)
	562
	1.98
	1.11
	3.52
	0.020

	age: 61-80
	
	
	
	
	

	Psoriasis (-) / Diabetes (-)
	25754
	1.00
	
	
	

	Psoriasis (-) / Diabetes (+)
	12785
	0.98
	0.87
	1.11
	0.746

	Psoriasis (+) / Diabetes (-)
	1118
	0.90
	0.63
	1.29
	0.565

	Psoriasis (+) / Diabetes (+)
	809
	1.68
	1.23
	2.28
	0.001


HR: Hazard ratio; CI: Confidence interval
*adjusted for gender, hypertension, and dyslipidemia
Table 5 Sensitivity analyses: Risk for developing cancers derived from digestive organs and peritoneum
	
	n
	HR*
	95% CI
	p value

	
	
	
	lower
	upper
	

	age: 21-40
	
	
	
	
	

	Psoriasis (-) / Diabetes (-)
	50328
	1.00
	
	
	

	Psoriasis (-) / Diabetes (+)
	1312
	2.35
	0.99
	5.59
	0.052

	Psoriasis (+) / Diabetes (-)
	2194
	2.40
	1.16
	4.97
	0.018

	Psoriasis (+) / Diabetes (+)
	89
	5.82
	0.79
	42.80
	0.084

	age: 41-60
	
	
	
	
	

	Psoriasis (-) / Diabetes (-)
	54456
	1.00
	
	
	

	Psoriasis (-) / Diabetes (+)
	7620
	1.42
	1.15
	1.76
	0.001

	Psoriasis (+) / Diabetes (-)
	2127
	1.62
	1.13
	2.33
	0.009

	Psoriasis (+) / Diabetes (+)
	459
	2.38
	1.30
	4.35
	0.005

	age: 61-80
	
	
	
	
	

	Psoriasis (-) / Diabetes (-)
	25754
	1.00
	
	
	

	Psoriasis (-) / Diabetes (+)
	12785
	0.98
	0.86
	1.11
	0.727

	Psoriasis (+) / Diabetes (-)
	972
	0.95
	0.65
	1.39
	0.791

	Psoriasis (+) / Diabetes (+)
	675
	1.45
	1.00
	2.09
	0.049


HR: Hazard ratio; CI: Confidence interval
*Adjusted for gender, hypertension, and dyslipidemia.
Figure 1. Schematic diagram showing the procedures involved for determining the risks of cancer in patients with psoriasis.

Figure 2

A. Cumulative survival of cancer for the psoriatic patients and matched controls.
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B. Cumulative survival of malignant neoplasm of digestive organs and peritoneum for the psoriatic patients with or without diabetes.
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Sensitivity analyses


Exclusion: psoriatic patients received systemic therapies including phototherapy or systemic methotrexate/retinoid.





Age effect on the risk of cancers








Diabetic conditions: ICD9 codes 250.00-250.9





Inclusion and exclusion criteria:


Inclusion: Patients with years of birth between 1930 to 1990.


Exclusion: the date of first psoriasis diagnosis during the year of 1996.


Each psoriasis patient was matched by 20 controls with the same gender and within 5-year of range in their birth year. (Psoriatic patients, n=8180; Matched controls, n=163600)





Age: 61-80 (n=107841)





Age: 41-60 (n=48444)





Age: 21-40 (n=107966)





Malignant neoplasm: the primary endpoint of event: 


lip, oral cavity and pharynx (ICD9 codes 140-149)


digestive organs and peritoneum (ICD9 codes 150-159)


respiratory and intrathoracic organs (ICD9 codes 160-165)


bone, connective tissue, skin and breast (ICD9 codes 170-176)


genitourinary organs (ICD9 codes 179-189)


other and unspecified sites (ICD9 codes 190-195)


lymphatic and hematopoietic tissue (ICD9 codes 200-208)


Exclusion: the date of malignant neoplasm diagnosis before the index dates. 





Patients with both psoriatic and diabetic conditions confer highest risk for development of digestive tract cancers. (Psoriatic patients, n=8064; Matched controls, n=161750)





Obtain data of psoriasis (ICD-9-CM codes 696.0, 696.1, 696.8) from the NHI database during 1996-2006. (psoriatic patients, n=9269)






































