
	
	
	

	
	
	



Association between antidiabetic drugs and psoriasis
risk in  diabetic patients: Results from a nationwide nested case-control study in  Taiwan

Chun-Ying Wu, MD, PhD,a,b,e,f Jeng-Jer Shieh, PhD,c,g,h Jui-Lung Shen, MD, PhD,d,i
Yi-Ya Liu, MS,b  Yun-Ting Chang, MD, PhD,a,j  and Yi-Ju Chen, MD, PhDa,d
Taipei and  Taichung, Taiwan

Background: The risk of psoriasis in diabetic patients  has rarely been  explored.

Objectives: We sought  to investigate  the association  between antidiabetic  therapies  and psoriasis.

Methods: The  incidence   of  psoriasis  was  compared between a  representative diabetic  cohort  and  a matched nondiabetic cohort. We next conducted a nationwide cohort study with 1,659,727 diabetic patients using  the  National  Health  Insurance   Research  Database   of  Taiwan  1997  through   2011.  Multivariate conditional  logistic regression  was used for nested  case-control  analyses.

Results: Incidence  rates of psoriasis  among  diabetic  patients  and  nondiabetic matched  control  subjects were  70.2 (95% confidence interval [CI] 59.5-80.9) and 42.3 (95% CI 39.5-45.5) per 100,000 person-years, respectively (P \.0001). Frequent insulin use was associated with higher risk of incident psoriasis (adjusted odds  ratio  1.29, 95% CI 1.18-1.42) after  adjusting  for  comorbidities,   disease  duration,  and  number  of hospital  visits. Among diabetic  patients  without  history of insulin use,  frequent  use of thiazolidinedione was associated  with lower risk of psoriasis (adjusted  odds  ratio 0.87, 95% CI 0.77-0.99).

Limitations: The  National  Health  Insurance  Research  Database  did  not  contain  information  regarding disease  severity, diet, body mass index,  lifestyle, or family history.

Conclusion: Among  diabetic  patients,   regular  insulin  use  is  associated   with  psoriasis  development. Frequent  use of thiazolidinedione may be associated  with modest  reduction  in psoriasis risk. ( J Am Acad Dermatol  2015;72:123-30.)
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M
)eta-analyses  and population-based cohort studies have demonstrated that psoriasis, especially   severe   disease,   is  associated
with   increased    risk   of   new-onset   diabetes.1-3
Although  the  exact  mechanism  of the  relationship


between psoriasis  and  metabolic  syndrome  is complex,  chronic  inflammation  in obesity  appears to be a central component of these diseases.4-7
Metformin,  a  biguanide   derivate,   is  the  most
widely  prescribed drug  for obese  type  2 diabetes.
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It decreases the hepatic glucose output and acts as an insulin sensitizer, increasing  glucose  use by muscle and adipocytes.8,9 Metformin activates adenosine 59 monophosphateeactivated protein kinase, which regulates cell functions such as cell proliferation, apoptosis, inflammation,  and immune  responses.10
Thiazolidinediones  (TZD)  are   also   commonly used   to  treat  diabetes   and
have  antiproliferative11   and

psoriasis 	were 	randomly 	selected 	from 	the
Longitudinal    Health    Insurance    Dataset    (LHID)
2000, a subset of the NHIRD. The LHID 2000 contains the   entire   original   claims   data   from   1,000,000 individuals  randomly  sampled  from the Registry of the NHIRD between 1996 and 2000. There were no significant differences in age or gender  distributions between the LHID 2000 and
original NHIRD groups.25 All

anti-inflammatory12    effects on   human    cells   via activation of nuclear pero- xisome proliferator-activated receptor-g.13 Low proliferator- activated   receptor-g expression  has been reported to  be  associated  with psoriasis, especially among those     with     cardiovascular risk factors, metabolic syn- drome, and extensive skin involvement.14

CAPSULE SUMMARY

d    Mechanisms underlying  the association between diabetes  and psoriasis are complex.
d    The current  study demonstrated that severe diabetes  is associated  with an increased  incidence of psoriasis.
d    Frequent  use of thiazolidinediones  is associated  with a modest  reduction  in psoriasis risk.

sampled    individuals    were followed  up until the end of
2011.
Diabetic patients were defined as patients given a diagnosis  of diabetes  melli- tus   (ICD-9-CM  code   250) who had received antidia- betic  drugs  for  at  least  90 days.  Reference   subjects were   defined   as  those without diabetes and without history  of  antidiabetic   drug

Early case reports have pointed  to an association between oral hypoglycemic  agents (OHAs) and psoriasis development.15,16 However, a recent observational study17 and meta-analyses18-20 have suggested  that  TZD and  metformin  are  associated with beneficial effects such as prevention of psoriasis or reduction  in psoriasis  severity. The aims of this study were to investigate the risk of incident psoriasis among diabetic patients and the effects of long-term antidiabetic drugs on the risk of psoriasis, using data from National Health Insurance  claims published by the National Health Research Institute.

METHODS
Data  sources
The National Health Insurance Research Database (NHIRD) has been  used extensively in many epidemiologic studies in Taiwan.21-24 It consists of detailed  health care data from more than 25 million enrollees,  representing more  than  99% of Taiwan’s entire population. The diagnostic codes are in the format  of  the  International  Classification   of Diseases, Ninth  Revision, Clinical  Modification (ICD-9-CM). Personal  information  including  body weight,  height,  family history,  laboratory  examina-
tion results, lifestyle, and habits, such as smoking and alcohol use, was not available from the NHIRD.

Longitudinal Health Insurance  Dataset 2000
To compare  the incidence  rates of psoriasis between diabetic  patients  and  nondiabetic general population, 2 age- and gender-matched groups of diabetic  and  reference  subjects  without  history  of

use.  Subjects with  conflicting  gender  or  uncertain birth date were not included. Information regarding medications was retrieved from the pharmacy prescription database.  Reliability of the retrieved information  was verified independently by 2 statisticians.

Nationwide diabetic cohort
All patients  with a primary first-time diagnosis  of diabetes   mellitus  who   had   received   antidiabetic drugs    for    at    least    90   days    were    identified (N = 1,727,289) from the NHIRD during  the period
1997 through  2011. Patients with history of psoriasis or psoriatic arthritis (ICD-9-CM codes: 696.0, 696.1,
696.8) or who had received antipsoriatic treatment including  phototherapy before  the index date were excluded  (N = 67,562). Finally, a total of 1,659,727 patients were included in the nationwide diabetic cohort.
Antidiabetic drugs included metformin, TZD, insulin, and other OHAs such as derivatives of sulfonylurea,  meglitinide, a-glucosidase inhibitor, dipeptidyl   peptidase-4  inhibitors,   and   glucagon- like  peptide-1   agonists.   All  sampled   individuals were followed up between January 1, 1997, and December  31, 2011. This study was approved by the ethics review board of Taichung Veterans General Hospital, Taiwan.

Nested case-control study
To investigate  the association  between anti- diabetic drug exposure patterns and risk of psoriasis, we  conducted nested  case-control  analysis  within






Abbreviations used:
CI:	confidence interval
ICD-9-CM:   International Classification  of
Diseases, Ninth Revision, Clinical
Modification
IL:	interleukin
LHID:	Longitudinal Health Insurance  Dataset
NHIRD:	National Health Insurance  Research
Database
OHA:	oral hypoglycemic  agent
OR:	odds ratio
TZD:	thiazolidinedione



the diabetic cohort  to address  the complex  patterns of  drug  exposure over  time.26    Compared   with  a full  cohort  approach using  survival  analysis  with time-dependent  variables,  nested  case-control analysis is computationally more efficient and produces odds ratios (OR) that are unbiased estimators  of incidence  rate ratios with little or no loss of precision.26

Definition of patients and control subjects
Patients were classified as having first-time diagnosis  of  psoriasis  or  psoriatic  arthritis  if they had been  hospitalized  in or received  3 consecutive diagnoses  from a department of dermatology or rheumatology for one of these conditions after the index  date.  Those  who  had  received  a diagnostic code  for psoriasis  before  the  date  of cohort  entry were excluded.
Four control subjects were randomly selected from the diabetic cohort for each case of psoriasis after matching  age, gender,  date of diagnosis of diabetes, duration of follow-up, and propensity score. The propensity score was calculated using logistic regression  to  predict  psoriasis  development based on estimation of the effect of baseline covariates. Matching subjects by duration  of follow-up  ensured that each control subject was alive and at risk on the day that the case occurred. The date of psoriasis diagnosis was designated as the index date.

Covariate assessment
Identified    comorbidities     with    the    potential to    influence    outcomes    included    hypertension (ICD-9-CM codes   401-405),  dyslipidemia   (ICD-9- CM  codes   272.0,  272.1,  272.2),  ischemic   stroke (ICD-9-CM codes 433, 434), ischemic heart disease/ myocardial   infarction  (ICD-9-CM codes   410-414), liver cirrhosis  (ICD-9-CM code  571), chronic  renal failure/hemodialysis (ICD-9-CM codes 585, V45.11), HIV infection   (ICD-9-CM code  042),  and  cancer (ICD-9-CM codes  140-208). A comorbidity  was included  only  if it was  diagnosed at least  3 times

(Table I). Antidiabetic drug exposure patterns, duration  of diabetes,  and  number  of hospital  visits were also considered covariate factors.

Statistical analysis
The demographic data of the study population were   first  analyzed.   Follow-up   for  each   subject began at the date of diagnosis of diabetes and ended at the date of outcome  development, death, transfer out,  or the  end  of the  follow-up  period.  The total person  years  of observation  for the  study  cohorts were   used   to  estimate   psoriasis   incidence   rates among  diabetic  patients.  Because  death  may result from underlying illness, which may also affect the development of outcome  (ie, psoriasis),  it leads  to informative censoring in estimating the incidences of outcome diseases. Therefore, death occurring before outcome   was  considered a  competing   risk  event. The death-adjusted cumulative  incidences  of newly diagnosed psoriasis  were  calculated  using a 2-step process and tested for equality among the study cohorts.  Calculation  and comparison of cumulative incidences in competing  risk data ratios were conducted  using  modified   Kaplan-Meier  method
and  Gray  method.27   We  tested  the  differences  in
the full time to event distributions between the study groups  using log rank test.
To assess the associations between patterns  of antidiabetic  drug  exposures and  psoriasis,  OR and
95% confidence intervals (CI) were  estimated  from nested  case-control  analysis within the diabetic cohort. Conditional logistic regression was used to adjust these estimates for age, gender, number of hospital  visits, and all other  clinical risk factors and covariates mentioned above. To assess the effects of drug exposure, we analyzed the risk according to the frequency    of   antidiabetic    drug   prescriptions    3 years before  the  index  date.  A trend  test for these ordered categories  was  performed  based  on Cochran-Armitage   trend   test.  Sensitivity  analyses were conducted to examine  whether  the main findings were robust based on different assumptions.
All data management was performed using software   (SAS 9.3,  SAS Institute  Inc,  Cary,  NC). Calculations     of     cumulative      incidences      and Cox models were carried out using the ‘‘cmprsk’’ package  of R (cmprsk:  Subdistribution  Analysis of Competing  Risks).

RESULTS
Incidence of new psoriasis among diabetic patients
We  first  identified   a  total  of  41,289  diabetic patients and 165,156 age- and gender-matched nondiabetic subjects from the LHID 2000.





Table  I. Demographic  characteristics between psoriasis and control groups

score,   number    of   hospital    visits,   and   disease duration    (Table   II).   Frequent    users   of   insulin
demonstrated dose-dependent increase  in the  risk

Psoriasis,

Control,	P

	Characteristics
	N = 9243  (%)y
	N = 36,972 (%)y
	value
	of   psoriasis    when    compared   with    infrequent
users    (adjusted    OR   1.29,   95%   CI   1.18-1.42,

	Age, y (mean 6 SD)
	57.9 (12.4)
	57.9 (12.2)
	-
	

	0-19
	36 (0.4)
	141 (0.4)
	
	P  \ .001).  On   the   contrary,   frequent   users   of

	20-39
	636 (6.9)
	2547 (6.9)
	
	metformin   (adjusted   OR  0.94,  95% CI  0.88-0.99)

	40-59
	4277 (46.3)
	17,098 (46.3)
	
	and   TZD  (adjusted   OR  0.89,  95%  CI  0.81-0.98)

	60-79
	4133 (44.7)
	16,544 (44.7)
	
	demonstrated reduction   in  risk  of  psoriasis  when

	$ 80
Gender
Female
	161 (1.9)

3422 (37.0)
	642 (1.7)

13,688 (37.0)
	

-
	compared with infrequent  users (Table II).
Further stratified analyses  revealed  that frequent use of TZD among  those  without  history of insulin

	Male
	5821 (63.0)
	23,284 (63.0)
	
	treatment was associated with lower risk of psoriasis

	Follow-up, y
	4.8 (3.5)
	4.8 (3.5)
	
	after    multivariate    adjustment.    This   association



(mean 6 SD)
Comorbidities

was  not  found   for  frequent   users  of  metformin

	Hyperlipidemia
	951 (10.3)
	3810 (10.3)
	.96	(Table  III). No significant  association  was  demon-

	Hypertension
	2984 (32.3)
	11,927 (32.3)
	.96	strated  between the use of metformin  or TZD and

	Cirrhosis
	126 (1.4)
	458 (1.2)
	.34	psoriasis   occurrence  in  patients   with  history   of

	Chronic renal failure
	134 (1.4)
	531 (1.4)
	.92	insulin use.

	or hemodialysis
	
	
	

	IHD
	1336 (14.5)
	5324 (14.4)
	.89
	Sensitivity analyses

	Stroke
	725 (7.8)
	2893 (7.8)
	.95
	Sensitivity analyses  suggested  that  our  primary

	HIV infection
	232 (2.5)
	918 (2.5)
	.88
	findings  are  robust  (Table  IV). Patients  receiving

	Malignancies
	62 (0.7)
	252 (0.7)
	.91
	insulin treatment were associated with higher risk of

	Charlson score
	0.4 (0.8)
	0.4 (0.8)
	
	psoriasis.   TZD  use   was   associated   with   lower



(mean 6 SD)*

IHD, Ischemic heart  disease.
*Charlson comorbidity  index except  major diseases listed above. yThe  number  in the  parenthesis was  represented as  %, unless indicated  otherwise.


The   incidence   rates   of  first-time  psoriasis   in diabetic   patients   and   nondiabetic  subjects   were
70.2   cases   (165   cases   of   psoriasis   in   235,089 person-years) and 42.5 cases (771 cases of psoriasis in 1,814,762 person-years) per 100,000 person-years, respectively,  with incidence  rate ratio of 1.65 (95% CI 1.40-1.95). The death-adjusted cumulative incidences  of  psoriasis  among  diabetic  and nondiabetic patients  are shown  in Fig 1.

Characteristics of study subjects in  nested case-control study
From  the  nationwide diabetic  cohort,  9243 patients  with psoriasis and 36,972 propensity-score matched  control  subjects  were  identified,  as presented in Table I.

Association between drug exposure and psoriasis
Patients  who  received  insulin  treatment   within
3  years   before   the   index   date   were   associated with increased risk of psoriasis occurrence, after adjusting   for   drug   exposure  patterns,   Charlson

incidence  rate of psoriasis, when compared with metformin  or other  OHA use. Finally, patients without hypertension, ischemic heart disease, or ischemic  stroke  were  associated   with  the  lowest risk of psoriasis.

DISCUSSION
Our study suggested  that diabetic patients  are at risk of first-time psoriasis. In addition to cardio- vascular risk factors, the effect of antidiabetic  drugs on psoriasis risk cannot be overlooked. Frequent use of  insulin  is  associated  with  dose-dependent increase  in  the  risk  of  psoriasis.  Frequent  use  of TZD and metformin  is associated  with reduced psoriasis  risk,  especially  among  those  who  have never used insulin.
High glucose status has been reported  to drive the secretion of several proinflammatory cytokines, including   tumor   necrosis   factor-alfa,   interleukin (IL)-1b, IL-6, and IL-22 of macrophages and T cells of adipose  tissue, common to psoriasis pathogen- esis.28,29 As opposed to a previous  study on the risk of diabetes in patients with psoriasis,3 we postulated that diabetic patients are more likely to develop psoriasis than nondiabetic patients. Few studies have addressed   this    issue.    In    1    population-based case-control   study,   diabetes   prevalence  was  not higher  in  patients   with  first-time  psoriasis diagnosis.17 We demonstrated higher incidence rates of psoriasis among diabetic patients when compared





Fig 1.  Cumulative  incidences  of new  psoriasis  among  patients  with diabetes  mellitus (DM )
and  matched  nondiabetic control  subjects  based  on  Longitudinal  Health  Insurance  Dataset
2000.



Table  II. Frequent  versus infrequent  users of prescriptions  and the risk of psoriasis among  case and control groups  within 3 years before the index date

	Prescription before the  index date
	Case  (N = 9243)
	Control (N = 36,972)
	Unadjusted OR (95%  CI)
	Adjusted OR* (95%  CI)
	P valuey

	Metformin
	
	
	
	
	

	Nonuser
	2099
	8580
	1
	1
	.01

	Infrequent  userz
	2557
	9986
	1.05 (0.98-1.12)
	1.05 (0.98-1.12)
	

	Frequent  userz
	4587
	18,406
	1.02 (0.96-1.08)
	0.94 (0.88-0.99)
	

	Insulin
	
	
	
	
	

	Nonuser
	6474
	27,397
	1
	1
	\.001

	Infrequent  userz
	2087
	7423
	1.19 (1.13-1.26)
	1.13 (1.06-1.19)
	

	Frequent  userz
	682
	2152
	1.34 (1.23-1.47)
	1.29 (1.18-1.42)
	

	TZD

	Nonuser
	7937
	31,662
	1
	1
	.09

	Infrequent  userz
	704
	2631
	1.07 (0.98-1.16)
	1.04 (0.95-1.13)
	

	Frequent  userz
	602
	2679
	0.90 (0.82-0.98)
	0.89 (0.81-0.98)
	

	Sulfonylurea and othersx

	
	Nonuser
	1130
	4673
	1
	1
	.02

	
	Infrequent  userz
	2235
	9037
	1.02 (0.94-1.11)
	1.07 (0.98-1.16)
	

	
	Frequent  userz
	5878
	23,262
	1.05 (0.97-1.12)
	0.96 (0.89-1.03)
	



CI, Confidence interval; OR, odds ratio; TZD, thiazolidinedione.
*Adjusted for age; gender;  comorbidities  including  hyperlipidemia,  hypertension,  cirrhosis, chronic  renal failure or hemodialysis, acute coronary syndrome,  cerebrovascular  accidents,  HIV infection, and malignancies; Charlson score except  diseases  mentioned above; use of antidiabetic  drugs listed above; hospital visits; and disease duration.
yP value of trend  test based  on Cochran-Armitage trend  test.
zInfrequent users, \90 days of prescriptions  per year; frequent  users,  $ 90 days of prescriptions  per year.
xOthers = oral hypoglycemic agents  other  than  metformin  and TZD.




Table III. Association between major antidiabetic drugs and psoriasis risk in noninsulin users and insulin users, within 3 years before the index date

	Prescription
	Psoriasis, N (%)
	Control, N (%)
	Unadjusted OR (95%  CI)
	Adjusted OR* (95%  CI)
	P valuey

	Noninsulin user
	6474
	27,397
	
	
	

	Metformin
	
	
	
	
	

	Nonuser
	1560 (24.1)
	6710 (24.5)
	1
	1
	.08

	Infrequent  userz	1765 (27.3)	7251 (26.5)	1.05 (0.97-1.13)	1.04 (0.97-1.13)

	Frequent  userz
	3149 (48.6)
	13,436 (49.0)
	1.01 (0.94-1.08)
	0.95 (0.88-1.02)
	

	Thiazolidinedione
	
	
	
	
	

	Nonuser
	5771 (89.1)
	24,098 (88.0)
	1
	1
	

	Infrequent  userz
	336 (5.2)
	1492 (5.4)
	0.94 (0.83-1.06)
	0.93 (0.83-1.06)
	.02


Frequent  userz	367 (5.7)	1807 (6.6%)	0.85 (0.76-0.95)	0.87 (0.77-0.99)
Insulin user 	2769 	9575
Metformin
Nonuser 	539 (19.5)	1870 (19.5)	1 	1 	.13
Infrequent  userz	792 (28.6)	2735 (28.6)	1.01 (0.89-1.14)	1.01 (0.89-1.14)
	Frequent  userz
	1438 (51.9)
	4970 (51.9)
	1.01 (0.90-1.12)
	0.93 (0.83-1.04)
	

	Thiazolidinedione
	
	
	
	
	

	Nonuser
	2166 (78.2)
	7564 (79.0)
	1
	1
	.83

	Infrequent  userz
	368 (13.3)
	139 (11.9)
	1.13 (0.99-1.28)
	1.10 (0.96-1.25)
	

	Frequent  userz
	235 (8.5)
	872 (9.1)
	0.94 (0.81-1.10)
	0.93 (0.79-1.09)
	



CI, Confidence interval; OR, odds ratio.
*Adjusted for age; gender;  comorbidities  including hyperlipidemia, hypertension,  cirrhosis, chronic renal failure or hemodialysis, ischemic heart disease, stroke, and malignancies; Charlson score except  diseases mentioned above; use of antidiabetic  drugs listed above; hospital visits; and disease duration.
yP value of trend  test based  on Cochran-Armitage trend  test.
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RA, SLE, SS, and malignancy

HTN, IHD, or CVA




than  metformin  or TZD

CI,  Confidence  interval; CVA, cerebrovascular  accidents; DM, diabetes  mellitus; HTN, hypertension;  IHD, ischemic heart  disease; OHA, oral hypoglycemic    agent;    PY,    person-years;   RA,    rheumatoid   arthritis;   SLE,    systemic   lupus   erythematosus;   SS,    Sjo€gren   syndrome; TZD, thiazolidinedione.



with matched control subjects without diabetes, as shown  in Fig 1. Our results implied that initiation of diabetes  drives  the  development of  psoriasis  and vice versa, most likely because of a common inflammatory pathophysiology.
Diabetes requiring long-term regular insulin treatment   may  reflect  more   severe   or  refractory disease. In this study, patients  who received regular insulin injections had a higher risk of psoriasis than infrequent users or nonusers (Table II). Although the

increment   was  small,  there   was  dose-dependent effect  of  insulin  on  psoriasis  risk.  These  results implied   that  more   severe   diabetes   is  associated with higher risk of psoriasis.
In  addition   to   disease   severity,   insulin   itself may    cause    new    psoriasis.    Insulin    has    been reported  to exacerbate the symptoms of psoriasis during treatment for diabetes30 or in those with concurrent  insulinoma.31 Induction  of new psoriasis plaques at insulin injection sites has been reported.32





Insulin-related  psoriatic exacerbation may occur for several  reasons.  Insulin  has  mitogenic  effects through  insulin receptor  signaling and insulin binds to  the  insulin-like  growth  factor  receptor,  a ubiquitous    receptor    that   promotes    cell   growth and keratinocyte proliferation, attachment, and migration.33 Growth hormone also has insulin-like properties and has been  reported  to cause psoriatic exacerbation.34 However, the direct link between insulin and psoriasis needs  further investigation.
Frequent  use of TZD was associated with modest dose-dependent  reduction   in  psoriasis  risk, especially among those who had never used insulin (Table III). These results were consistent with a prior study. Brauchli et al17  reported  the association of the use  of TZD and  metformin  with reduced psoriasis risk in a large population-based case-control  study. Less than 2.6% of subjects in their study groups received antidiabetic treatments and findings were based  on  a  small  number   of patients  exposed to TZD. In the current study, all diabetic patients receiving  regular  antidiabetic  treatment  in Taiwan were included.  We stratified the effects of TZD and other OHAs based on different exposures to insulin. The results of the current study provided  robust evidence  of the association between antidiabetic treatments  and new psoriasis occurrence.
The anti-inflammatory and immunosuppressive abilities of metformin have been explored in several autoimmune diseases including multiple sclerosis, relapsing colitis, chronic asthma, and autoimmune uveitis.35-38  Recently, metformin  has been  reported to have additional therapeutic effects such as improving psoriasis severity, reducing weekly methotrexate  dose,  and  decreasing  cardiovascular risk factors in patients with metabolic syndrome  and psoriasis.39 Although without significant protective effect against new psoriasis development in the current  study,  the  potential  beneficial  role  of metformin  in preventing  cardiovascular  comor- bidities in psoriasis is worth future longitudinal epidemiologic studies.
The strengths of the current study include the use of the  NHIRD, which  contains  detailed  pharmacy claims   from   each   study   subject   and   is  widely accepted   for  epidemiologic studies.  However, several limitations remain. It is difficult to infer causation  between antidiabetic   drugs  and  risk  of new   psoriasis   based   on  an  observational  study, without  a random  assignment  of treatments.  Here, we  compared propensity-score matched  study groups    to   reduce    confounding   by   indication. We did not have personal information regarding lifestyle, habits  such  as smoking  and  alcohol  use, diet,  exercise,  body  mass  index  values,  laboratory

parameters, or family history, all of which may confound development of psoriasis. For example, obesity may be strongly related to diabetes and psoriasis  occurrence.5-7   Disease  severity  was  also not recorded in the database.  Here, we took the use of insulin as a proxy for severe diabetes. In addition, coding  error  is possible  in  an  administrative database. To minimize this bias, we only enrolled patients  receiving  at least 3 diagnoses  of psoriasis by  dermatologists  or  rheumatologists  during follow-up.  Thus,  those  patients  with  localized  or early psoriasis may not have been included. The diagnosis of diabetes was further validated by use of antidiabetic   drugs  for  at  least  3  months.   Finally, the results should  be interpreted cautiously as they may not be able to be generalized  to a more heterogeneous  population,  such   as  that   of  the United States.
In conclusion,  diabetic patients  may be at risk of new-onset psoriasis. Use of insulin is associated with psoriasis, whereas regular and frequent use of TZD is associated  with reduced  risk of psoriasis in diabetic patients.

This study is based  in part on data from the National Health  Insurance   Research  Database   provided   by  the Bureau   of  National   Health   Insurance,   Department  of Health, and managed by the National Health Research Institute. The interpretations and conclusions  contained herein  do not represent those  of the Bureau  of National Health Insurance,  Department of Health,  or the National Health Research Institute.
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