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ABSTRACT

Objective:
1'o examine psoriasis patients receiving biologic treatment by biologic treatment type.

demographic factors and various prognostic factors. Also. to examine health service

utilization and comorbid conditions among biologic patients. In addition. to determine the

risk of developing specified comorbidities based on treatment type received. Finally. o

examine whether or not biologic treatment is associated with an increased Charlson

Comorbidity Index (CCI) score.

In this cross-sectional study. psoriasis demographic. clinical and treatment data were
linked to physician claims. hospital and mortality data to investigate health service

utilization of psoriasis patients between 1995/96 and 2007/08

Results:
Findings indicate that the majority of patients receiving biologic treatment had

moderate/severe psoriasis. Among biologic patients. 63.7% had at least one hospital

separation. and 96.3% had at least one physician visit. Female biologic patients had a
higher number of mean comorbidities compared to males (9.5342.77 versus 8.20+2.78.

respectively. p<0.01). as well as a higher mean CCl score (2.371.54 versus 1.931.32,

respectively. p=0.04). The odds of having a “skin and sub-cutancous disorder” dic




patient is taking biologics versus not

was found to be 10 times greater if’ the psori

taking biologics [10.49 (confidence interval 1.41-78.18). p=0.02].

Conclusions:

and to utilize health

Biologic patients are likely to have moderate/severe psoria
services (both physician and hospital). more so than non-biologic patients. Female

biologic patients appear (o be at a greater risk of developing comorbid conditions than

male biologic patients: therefore, different comorbidity and treatment monitoring may be

necessary for males and females. Biologic patients are more likely to develop skin and

sub-cutancous disorders than non-biologic patients.
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CHAPTER 1: INTRODUCTION

L1 Background of Study

Psoriasis is a chronic. genetic-based. inflammatory skin discase that affects the body™s
immune system* and negatively impacts quality of life’. Skin cells in the affeeted arca

n the raised, scaly,

reproduce every three to six days. instead of twenty-eight. resultir
red plagues characteristic of the disease’. Plaque-type psoriasis is the most common form.
aceounting for about 90% of all cases®. Such plaques typically affeet the sealp. trunk.

al areas. but can manifest in any part of the body. even the nails”

elhows. knees and geni

Psoriasis lesions can be painful and very itchy® but are non-contagious”

Psoriasis is a complex disease with varying levels of severity that can oceur equally in
men and women. of any age"**, Life expectancy is 3.5 years shorter in men and 4.4 years
shorter in women with severe psoriasis’ The disease tends to come and go with time:
psoriasis may slip into remission for long periods of time. and/or may manifest in
response o specilic triggers such as stress. infection. injury. certain drugs. ete.'. Itis also
classified as an immune-mediated (or autoimmune) disease. meaning the immune system

3% of the world's

attacks the body’s own tissue® ", Psoriasis affects an estimated 2.

population'

Many treatment options exist for psoriasis patients — these include topical therapies,

phototherapy and systemic therapies. the aim of which are to reduce the number. size and



tion of

severity of psoriasis lesions. Often. psoriasis patients will require a combina
treatments. Ultraviolet phototherapy and systemic therapy can be quite time-consuming,

term

n damage that can limit their long

and can have toxie effects™ * resulting in end-org

use' ™ This often leads to low treatment-related satis
adherence to treatment results in treatment failure or re: discase progres:
increased health system use due to p bl italizati as well as y

medical costs™. Unfortunately. none of the existing traditional psoriasis therapy options

will “cure™ the dis

T'he recent introduction of biologics as treatment for psoriasis patients has brought with it

the promise of an effective and sate therapy over topical. phototherapy and systemic

therapy” "%, A new generation of naturally occurring molecules. biologics are defined by

their mode ot action® and are designed to target the activity of the immune system. thus

ells that are responsible for

inhibiting the activation and King of T- nd cytokines

inducing psoriasis™. Biologic agents provide optimum efficacy with minimum side

effects. making them a likely treatment alternative for patients suffering from moderate to

severe psoriasis'” . They have also demonstrated a convenient dosing schedule™.

However. most data on biologics is limited to shorter-term trials'™.

I has been done to assess which comorbidities may develop in

To date. very little rese:

cs. In a recent review of psoriasis treatments and risks of

psoriasis patients using biolo;

malignancy. Patel et. al. coneluded that the risk of malignancy with biologic treatment is

9



- inhibitors ma

v cause a slight increase in risk ol

unclear. although it is thought that

s, In another

cancer. including both melanoma skin cancer and hematologic malignanci

sed risk of cancer is of concern with

aldi etal. concluded that an ine

recent study. M

Iwawi et al. emphasized the need for long-term efticacy

newly introduced biologics
wials of biologics 1o properly assess possible risks associated with this treatment”. Since

biologics are relatively new (most have been introduced to the market during the past ten

term outcomes.

s). they have not been in circulation long enough to assess their lon;

utilization and

This cross-sectional study examined treatments. health servi

es of psoriasis patients. with a foc

comorbidities among a cohort of confirmed ca

atment. Such patients attended a prive

psoriasis patients receiving biologic tr

dermatology clinic in St. John's (NewlLab Clinical Research Inc.) between 1999 and 2009

with the confirmed diagnosis of psoriasis by a dermatologist. This study will help our

among a

understanding of the difterent biologic and associated

in the Newfoundland and Labrador population.

sample of psoriasis patien

1.2 Rationale

As comorbiditi

s are increasingly being recognized as contributing to a patient’s overall

health and quality of life. monitoring of comorbid conditions is of particular importance

ilts of this

udy will

in achieving the best medical management of the patient. The

provide important prog ic i ion for p ially predicting an effective treatment

cgimen and the comorbidities which could arise with a particular treatment modality. to




enable a more informed approach to comorbidity monitoring and treatment. Information
gained from this study will help in our understanding of the different biologic treatments

and their impact on health status among a sample of psoriasis patients in the

Newfoundland and [abrador population. Although the prevalence of psoriasis is

estimated at

2-3% of the Newfoundland and Labrador population®. limited information

on treatment effects. in particular those specific to biologics. is available. Since the

provincial prevalence is higher than the Canadian average (2-3% versus 1.7%,

respectively ). Newfoundland and Labrador is an ideal setting for a study of this scope.

13 Objectives

I'he objectives of the present study are as follows:

1. 1o describe the distribution of psoriasis patients by biologic treatment type.
demographic factors and the prognostic factors disease severity. age of onset and
genotype status:

2. to deseribe health service utilization (hospital and physician visits) of biologic
patients by treatment type (between 199596 and 2007/08):

3. to describe the distribution of comorbidities among psoriasis patients by biologic

treatment type. d factors and the prognostic factors disease severty.

age of onset and genotype status:
4. 10 determine the risk of developing specified comorbid conditions based on
treatment type received (i.e.. biologic versus non-biologic): and
¢ treatment is a;

5. to examine whether or not biolog ociated with a higher Charlson

Comorbidity Index (CCI) score.



1.4 Outline

Chapter 2 summarizes current rescarch regarding the history and burden of psor

well as a des

cription of psoriasis types. psoriasis etiology. psoriasis pathogenesis.

psoriasis and comorbidities and psoriasis treatment options. The different bioloy

ction and their

are discussed as well in terms of their mechanism of

and classes

performance. Chapter 3 outlines the methodology used in conducting this rescarch

en. data sources. study population. data quality.

including descriptions of the study desi

oy

lysis and ethical considerations. Chapter 4 presents the

e results. mortality results, health care iilization

results of the study. which include linka
and comorbidities among both biologic patients and non-biologic patients. The chapter

concludes with a logistic and linear regression analysis. Chapter 3 follows with a

discussion of the results including study strengths and limitations, while Chapter 6

recommendations for future research and

coneludes with a summary of finding:

conclusions.




CHAPTER 2: LITERATURE REVIEW

T'he goals of this chapter are i) to summarize what psoriasis is (its history. burden.

ctiology. pathogenesi:

L ete.). i) to report on a review of rescarch assessing which

comorbidities are present amo)

psoriasis patients. iii) Lo report on a review and summary

of the literature concerning specific biologic drugs (alefacept. efalizumab, adalimumab,

etanercept. infliximab. onercept. ustekinumab and peptide 0): and iv) to report on a review

of what ava

able rescarch says concerning comorbidities and/or adverse outcomes among

psoriasis patients receiving biologics.

A comprehensive literature review was carried out to obtain a general overview ol
psoriasis and then to identity articles associated with cach particular biologic. Then. a

search to identify those articles concerning comorbidities found among psoriasis patients

receiving biologi

treatment was initiated. Article search and retrieval included a broad
review process whereby relevant studies were identified based on search terms such as

the generie drug name and/or the brand name in combination (

£ “aletacept and/or
amevive”). An academic librarian was consulted and assisted with ereation of search

terms and strategies. Medical Subject Headings (MeSH) were used in the PubMed

searches: these were exploded o include all related items. Examples of MeSH headings

used inelude “psoriasis™. “biological products™

adverse effects™, “drug effiects™, and

“comorbidity™. MeSH terms used in PubMed were

also used in Embase and The
Cochrane Library as part of the search strategy. Grey literature was assessed through

many sources including Clinical Trials.gov. Google

scholar. The Scholarly Publishing &



A iblications. National d

lemic R Coalition. G of Canada I

ada. National ETD Portal (South African theses and

Press. Library and Archives Ca

ram. Centre for Research Libr:

dissertations). Australasian Digital Theses Pro;

Global Resources Network, Worldeat, Canadian Ageney for Drugs and Technologies in
Health: Grey Matters. Health Canada website. Public Health Ageney of Canada website.
and several association pages (Ihe Psoriasis Association. The National Psoriasis

is Society of Canada). Finally. any additional literature was

Foundation and the Psori;

identificd by reviewing references of articles previously found.

20 History of Psorias
According to an article written in 1955%, it is now believed that Biblical leprosy (known
as Zaraath) included many more diseases than true leprosy. For example, any scaly or

alled Zaraath. The

ulcerated condition of the skin that presented an unpleasant sight wa

Old Testament det. an example of this through Naaman. captain of the hosts of King

He bathed seven times in the Jordan River to rid himselt of Zaraath. Many now

aaman was suffering from psoriasis

Among ancient Greek writers. cutaneous diseases were classilied as either psora

(meaning itch). lepra (meaning scaly) or leichen (meaning tubereulosis). Ps

most likely known to the Greeks as a form of lepra®

Robert Willan was a dermatologist who made the first aceurate description of psorias

He called it “lepra™ and coined a sealy condition of the eyebrows and serotum as



ed Willan because his lepra and psoriasis were

“psoriasis™. Eventually. others

s “stuek™ while lepra

me dis . Over time. the term psori

likely one and the s

eradually faded out of textbooks

2.2 Burden of Psori
Psoriasis is an immune-mediated. genetic disease of the skin which aftects people in

re body

different ways. from small numbers of small plaqu

10,

wofthe U

o of the world"s population

Tects an estimated 2-3

population. 1.7% of the Canadian population. and 2-3% of the New foundland and

in the Caucasian

approximately 1

Labrador population®. The prevalence is

population®, while in other cthnic groups. such as the Japanese. the prevalence is much

lower®.

in disease that requires a lifetime of

Psoriasis is a chronic and currently incurable

therapy ™. It negatively affects the physical. mental. social. sexual and financial aspects of’

- Itis rarely life-threatenin;

* in addition o their uality of life

ients” well-bein;

but is life-ruining to many of the estimated 14 million sufferers worldwide: in fact. an

estimated 25% of psoriasis patients have contemplated suicide™ These patients also have

19,40

ion and low self-esteem

an increased incidence ol anxiety. depre

sis also presents direct costs to the patient and health care system in terms of’

Psori

treatment. and indirect costs in terms of time lost from work and difficulties with




employment in general®. The total direct and indirect health care costs associated with

psoriasis are quite significant - caleulated at 11.25 billion American dollars annually.

with work loss accounting for forty percent of this burden’. including 5 billion drug

marker*

s¢ represents a signiticant cconomic burden to patients and the

health care system alike. due to frequent outpatient visits. hospitalization. the high cost ot
"

nee medications and other indirect costs’

2.3 Psoriasis and Comorbidit

ed with psoriasis™®

Substantial comorbidity is associ . most likely due to dysregulated

immunity and ensuing inflammation®” although some speculate whether or not such

comorbidities are due to behaviors (e.g.. smoking and alcohol abuse). Nonethel

psoriasis patients have been shown to have a higher rate of comorbidities compared with

15

patients without psoriasis®. Psoriasis is associated with several inflammatory-type

conditions such as arthritis®. inflammatory bowel disease®. diabetes™**'. cardiovascular

wse” Y the metabolic syndrome™, Crohn's disease®™. and irritable bowel

dis

syndrome™. Other conditions associated with psoriasis include chronic obstructive

23,57.59

infarction®”, lymphoma ", cancer™ . obesity* ¥

se, myocardi

pulmonary dis

hy . dyslipidaemia® and d > % About 1 ter of patients also

develop pain, stiftness and swelling in their joints, known as psoriatic arthritis™ **

greater risk of mortality has also been associated with psoriasis”. In a recent study in

Newfoundland and Labrador. it was found that mental disorder. skin and sub-cutancous



stem disease and circulatory system disease were leading

disorder, neoplasm. digestive s

comorbidities among psoriasis patients®

A specific and detailed immune response is thought to be involved in the pathogenesis of

ssociated comorbidities”

psoriasis;

24 Types of Psoriasis

Psoriasis patients typically present with only one type ol psoriasis at a time. The

following dest

ach type are taken from the National Psoriasis Foundation’.

s the most prevalent form of psoriasis. accounting.

Plaque psoriasis
for about 80% of all psoriasis patients. It presents as raised. inflamed, red lesions covered
by a silvery-white scale. It is commonly found on the elbows. knees. scalp and lower

back. Cytokines released from T-cells and keratinoeytes are thought to play a role in the

formation of such plaques®, which can be painful and very itchy®

Guttate psoriasis typically begins in childhood or young adulthood. and presents as small.

red. individual spots on the skin. Such lesions usually appear on the trunk and limbs. and

aren’t as thick as plaque lesions. Guttate psoriasis onset is fast: upper respiratory
infections. streptococeal throat infections, tonsillitis, stress, injury to the skin and certain

drugs (antimalarials and beta-blockers) have been known to trigger this type of psoriasis



Inverse psorfasis appears as smooth and shiny bright red lesions. Typically found in the
armpits. groin, under the breasts and in other skin folds around the genitals and buttocks.

ation i

this type ol psoriasis is prone (o irril om rubbing and sweating. It can be

problematic for overweight individuals and those with deep skin folds.

Pustular

r psoria

is characterized by white blisters of noninfectious pus (consisting of

white blood cells) surrounded by red skin. There are three types of pustular psoriasis

(Von Zumbusch. pustulosis and Acropustulosis). all of which are primarily

seen in adults. Onset begins with reddening of the skin. followed by formation ol pustules

and scaling. Pustular psoriasis can be triggered by internal medi

ations. irritating topical
agents. overexposure to UV light. pregnancy. systemic steroids. infections. stress and
sudden withdrawal of systemic medications or potent topical steroids.

Erythrode

psoriasis manifests as periodic. widespread, fiery redness of the skin and

the shedding of s

cales in sheets. as opposed to small flakes. The reddening and shedding

of the

Kin ure ofien accompanied by severe itching and pain, inereases in heart rate. and

Nuctuating core temperatures. This type of psoriasis causes protein and uid loss that can

lead to severe illness. infection. pneumonia and/or congestive heart failure, Triggers

include the abrupt withdrawal of a systemic psoriasis treatment. allergie reactions o

drugs. sunburns, infection and medication such as lithium, anti-malarial drugs. ete



25 Psori

s Etiology/Triggers
Itis thought that at least ten pereent of the general population inherits one or more of the
genes that result in a predisposition to psoriasis. However. only two to three percent off

the population actually develops the dis

. This is because in order for a person to

and be

develop psor he must have a combination of the genes that cause psoria

exposed to specilic tri | family studies have presented compelling evidence

of a genetic predisposition to psoriasis. although the pattern of inheritance is still

unclear. A tendency has been shown for a child with one parent with psoriasis to have a

ance of developing the condition’.

Lin4cl

enome-wide linkage studies. researchers have atempted to identify specific loci
responsible for psoriasis onset and/or progression. One particular locus (named psoriasis

susceptibility 1: PSORS1) in the major histocompatibility-complex (MHC) re

ited

chromosome 6 has been shown 1o be associ asis in several studies (as

ated with psc

by Schon. 2005%). Susceptibility alleles include HEA-Cwo. HCR*WWCC and the THEA-

ociated $ gene®. Carly-onset of the disease has been associated with the presence of

HLA-Cw6™. The environment ¢

Iso plays an important role in the etiology of’

Specific established psoriasis triggers include stress. injury t the skin (known as the

Koebner phenomenon) and certain medications. Some patients believe their alle

their diet and the weather can trigger Nare-ups ol psoriasis’




2.6

Pathogenesis of psoriasis is not entirely understood. There are two main hypotheses

iders psoriasis as simply a

s of disease development. The first cons

concerning the procy

in cell:

1 fault of the epidermis (the

ive growth and reproduction of s

disorder of ex

tinocytes. The second

outermost layer of human skin) and its predominant cells. the ke
hypothesis considers psoriasis as an immune-mediated disorder. whereby the excessive

reproduction of skin cells is secondary 1o factors produced by the immune system. T cells.

inst infection, become active (although it is

which ordinarily help proteet the body ag

¢ of eylokines

ate o the dermis. infiltrate the skin and trigger the

unclear why). mi

(small cell-signaling protein molecules seercted by glial cells of the nervous system and

by many cells of the immune system that are used in interecllular communication)”’.

Tumor necrosis factor-alpha (TNF-a) are among such released eytokines which cause

Kin cells. TNF-a is also produced by

inflamn

ation along with the rapid production of's

senting cells and is a key factor in innate

keratinocytes and antigen-pre

macropl

studies have documented increased concentrations of TNF-

immune response®. In fac
in both the lesion skin and the serum of psoriasis patients. with serum levels correlating

with disease severity®” . Other cytokines of interest in the pathogenesis of psoriasis.

on-y. IL-17 and 1L

nclude inter!

weered by T-cells

whose release are tr

et that

protein is also present at increased levels in psoriasis patients™. The

biologic T-cell inhibitors and TNF-a inhibitors)

uch a

nt medications

immunosuppres

s well as reduce circulating c-reactive

have been shown o elear psoriasis plagques. 4

ed hypothes

protein levels. has led to support of the immune-media



is 72 similar reactions are hypothesized to contribute to the

 Interestingly

pathogen
initiation and maintenance of other inflammatory diseases such as rheumatoid arthritis

and Crohn’s disease™.

27 Treatment Efficacy: Psoriasis Area and Severity Index (P,

an Global

wing physician via the Physic

measured by the tr

v ol treatment i;

sment (PGA) or the Psoriasis Area and Severity Index (PASI).

The PGA uses a 7-point seale: severe (very marked plague elevation, scaling or

a). moderate

erythema). moderate to severe (marked plaque elevation. scaling or eryther

te (intermed;

ling or crythema). mild to moder

(modet

¢ plaque clevation. sc

moderate and mild). mild (slight plaque elevation. scaling or erythema). almost clear

(intermediate between mild and clear) and clear (no signs of psor

tate) and combines

The PASI ranges from 0 (no psoriasis) to 72 (the most severe di

fiiceted. The body is

the assessment of the lesion severity and the section of the body o

divided into four sections (head. arms. trunk and legs) and the percent area of skin

involved is estimated and then transformed into a grade from 0-6 (where a grade of 0

and a grade of 6 implies 90-100% ol involved area). Severity

implies 0% of involved are

) to 4 (maximum severity) and is

ed on a scale of 0 (no

of cach arca is measu Cverity

estimated by three clinical features: erythema (redness). induration (thickness) and

desquamation (scaling). The three severity measurements are then summed for cach of



the 4+ body sections. then multiplied by the percent area of skin score for that area and

then multiplied by the weight of the respective body seetion (0.1 for head. 0.2 for arm, 0.3

for body and 0.4 for legs). These scores are entered into a formula to caleulate the overall

PASEnumber. A patient who experiences a 75% improvement in his/her PAST scores

chieved PASI-75. which is generally the aceepted

following treatment is said to have
gold standard for evaluating efficacy of treatment in moderate to severe psoriasis by

physicians and patients alike. A PASI-73 improvement correlates well with a PGA of

clear to almost clear™.

2.8 Treatment Options
Due to the many different presentations of psoriasis. treatment approaches must be
individualized and based on the nature and extent of disease. anatomical locations.

steem. social interactions. ete.) presence of other

ering factors (infections. medications. stress. obesity. excessive

the patient’s commitment to therapy*

alcohol and tobacco consumption. etc.) as well

Treatment options for psoriasis include topical therapies such as corticosteroids. vitamin

D der

vatives (examples include calcitriol. tacalcitol and calcipotriol). a vitamin A

derivative known as tazarotene. calcienurin inhibitors. dithranol (anthralin) and coal

of ultraviolet radiation of differing

Phototherapy is another treatment option and consist

wavelengths such as Ultraviolet A (UVA). Ultraviolet B (UVB) or psoralen + Ultraviolet

A (PUVA). As well. systemic therapies are quite common: these include methotrexate.

ne (acitetrin) or te

cyclosporine. sori; gison (etretinate). Many psoriasis patients require




s are both time-

ultraviolet phototherapy or systemic therapies: however. these proce:

consuming and may have toxic effects’ * leading to end- age that may limit

their long-term use™. This can lead to low treatment-related satistaction and poor

adherence*. Non-adherenee to treatment could result in treatment failure or resistance.

disease progression. increased health system utilization due to preventable

. To lessen the potential harm,

hospitalizations, as well as unnecessary medical cos

rotational. ial and i i forms of these have been developed.

e remedial. the recent

While none of the discus

d traditional psoriasis therapy option:

introduction of biologi an option for psoriasis patients brought with it the promise

nd systemic

and hope of an effective and safe therapy over topical. phototherapy

therapy® 7. A new generation of naturally oceurring molecules. biologies are designed

and engincered in the laboratory. They target the activity of the immune system (1=

ause the inflammation characteristic off

Iymphocytes and cytokines. in particular) which

pents are thought to be sater than most synthetic molecules.

psoriasis. These biologic

proteins in the

because they are processed by the same pathways as naturally occurrir

body ' ", Examples include enbrel (etanercept). raptiva (efalizumab). humira

(adalimumab). amevive (alefacept). remicade (intliximab). stelara (ustekinumab).

e divided into four

onercept (-h-TBP-1). or any combination of these. Biologics

es: T-cell inhibitors. tumour necrosis factor-a inhibitors. interleukin-12/23

blockaders. and peptide T. Although biologic therapy is generally more expensive than

ents may contribute

traditional methods of psoriasis treatment”, it is possible that these



1o a decrease in health service utilization (thereby reducing the burden to the health care

system in the long run) and an inerease in productivity. along with signifieant improved

patient outcomes and quality of life”™. However. to biologic therapy can be

ds 10 $1600.00 a month). Itis

unfe:

ble for some patients due to the high cost (upw

study are clinical trial patients who

nt

important to note that many patients of the curr

receive biologic drugs at no cost for the duration of the trial. in addition to one year

subsequent to trial completion. If the patient has no drug insurance plan. s/he may not be

m invas

C tre

able to continue biologic treatment. As biologi tment ive and expensive

procedure. it is more common among moderate/severe psoriasis patients than among

mild.

T-Cell Inhibito;

29 Biologics
I-cells are a type of white blood cell present in the body to protect from infection.

ed T cells and T-cell

Psori

sis patients exhibit an increase in the amount of acti

e in release of pro-inflam

ory eytokines

migration to the skin, leading to an incr

which are thought 1o be responsible for the rapid growth of skin cells and therefore

development of psoriasis plaques. Alefacept and Efalizumab are FDA approved T-cell

inhibitors for the treatment of moderate to severe plague psori

2.9.1  Alefacept (Amevive)

ned and marketed for

In January 2003, alefacept became the tirst biological agent de:

57, Alefacept works by blocking T-cell activation. thus reducing




dmini fasa 15-mgi

the number of activated T cells in the body. Itis
injection once a week for 12 weeks”™. The primary concern with alefacept is the potential

of CD4+ cells is required and

for it to deplete T-lymphocytes. Constant monitorin

~cell count drops below 250 L™,

treatment should cease if the CD4+

In a double-blind. placet lled multi re randomized trial designed o assess the

efficacy of alefacept on patients with moderate to severe chronic plaque psori
patients were randomly assigned to receive a placebo (group 1) or alefacept. at either a
dose of 0.025 (group 2). 0075 (group 3) or 1.50 (group 4) mg per kilogram of body

weight (30-second injection) once a week for 12 weeks™. Clinical improvement was

evident at two weeks. At 12 weeks. PASI-75 was achieved in 11% of group 1 and in 3

similar study which

31% and 19% of group 2. 3 and 4. respectively. ©ikewise. ¢

randomized patients to receive either 10 mg of alefacept (group 1). 15 mg ol alefacept

(group 2) or placebo (group 3) once weekly tor 12 weeks concluded that intramuscular

ons without

alefacept effectively and safely improves ps and produces remi
compromising normal immunc function. and represents a convenient alternative o

ion®.

intravenous admi

292 Efalizumab (Raptiva)

Efalizamab is & humanized monoclonal 1gG1 antibody that targets the T-cell interactions

thought to be responsible for the pathophysiology of psoriasis. marketed for psor

treatment in 20037, 1t is an antibody against CD1 1a. the u-subunit of leukocyte function-



associated antigen 1 (LFA-1). By blocking the interaction of CD11a and intercellular

. disrupting T-cell

it lecule-1 (ICAM-1). efalizumab acts at many levels

ing T-cell migration into the inflamed skin®. Approved for treating

activation and decre
patients with moderate to severe psoriasis. it is administered as a subeutaneous injection

Ldose is 0.7 mg/kg. followed by a 1 mg/kg dose

ian/nurse. The fi

by the patient or physi

. Ihe most common short-term effeet experienced by

taken weekly on a continual basis’

efalizumab patients are flu-like symptoms that occur within the first two weeks ot

nd

se of blood platelets)

treatment. Rare oceurrences of thrombocytopenia (a decre

sed by hemolysis. the abnormal breakdown of

hemolytic anemia (a form of anemia c:

t counts is theretore ne &

red blood cells) have been noted: monitoring of platel

I multi trial of moderate 0 severe

In a rand

ed®. Results indicated

izumab

psoriasis patients. the efficacy and safety of eft
that at the end of the 12-week treatment period. 27% of efalizumab patients attained

hieved by 59% of

50 was

PASI-T5. compared to 4% in the placebo group. PAS

bo patients. Similar PASI results at week

sus 14% of

efalizumab-treated patients vei
12 were reported in two other studies™ ®. In each of these studies. the drug was well-
tolerated and appeared to be efticacious and safe with no evidence of toxic eftects. The

ed in another lo erm study

5 55

ability and efficacy of efalizumab wa

safety. ol

rehers concluded that efalizumab’s safety profile wa

(3 years)™. The res

throughout 27 months of continuous treatment. as was its efficacy. However. in February

reh-driven corporation) suspended sales of

2009. Genenteeh Ine. (a biotechnology r

19



elalizumab due to new safety concerns. An association between efalizumab and increased
risk of developing progressive multifocal leukoeneephalopathy. a disorder that damages

s and protects nerves in the white matter of the brain. was the

the myelin that cov

ision. This particular central nervous system disease is rare but

rationale behind this d

fatal”’: three cases were noted worldwide in patients receiving efalizumab®™.

nor Necrosis Factor-a Inhibitors

210 Biologies: Tu
A eytokine that causes an inflammatory response. TNF-u is produced by macrophages

hts ofinfection by

Keratinoeytes. antigen-producing cells and lymphoceytes. It

signaling other cells to cause inflammation”. High levels of TNF-u can rigger

s that lead to excessive keratinoeyte proliferation and henee

inflammatory respons

psoriasis plaques. Higher levels of TNF-a are found in psoriasis patients at affected sites

and in serum. Adalimumab. etanereept. infliximab and onercept are approved TNF-u

fans and care-

inhibitors that bind TNTF-« to neutralize its pro-inflammatory effects. Clini
sivers must exercise caution and pay heed to warnings when using these drugs as a
number of side effects have been reported. such as tuberculosis. lupus. multiple sclerosis

and heart failure®

2.10.1 Adalimumab (Hu

Adalimumab is @ human monoclonal immunoglobulin G1 antibody that acts by

neutralizing INF-a*, It has been approved for use in modet

1C 10 severe psoriasis as

well as psoriatic arthritis. In addition. it is used o treat Crohn’s discase. ankylosing

20



spondylitis and adult/juvenile rheumatoid arthritis®. Administered as a subcutancous

injection. adalimumab patients receive an 80 mg dose the first week. followed by a 40 mg

dose the second week and a 40 mg dose every second week thereafier®.

d safety of 1in a double-bli

Ffficacy

multicentre trial where patients were randomized to receive either 80 mg ol adalimumab

at week 0 followed by 40 me every second week beginning at week 1 (group 1), 80 mg of

adalimumab at weeks 0 and 1 followed by 40 mg/week at week 2 (group 2) or placebo
every week beginning at week 0 (zroup 3)*. At the end of the 12-week period. PASI-75

was achieved in 5

of group 1. 80% of group 2 and 4% of group 3. Similar conclusions
@ @ £

that adalimumab is generally well-tolerated and efficacious were drawn in two other

11,90

studies

.10,

ancreept (Enbrel)

oluble tumor necrosi:

s 0f

A fully human fusion protein that cox factor alpha (TNF-

@) receptor, etanercept binds o soluble and membrane-bound TNF-« molecules. thereby

91,92

lowering the amount of TNF-a and inflammatory response characteristic of psoriasis

le

arthritis. adult/juven

Itis approved for use in moderate (0 severe psorias

s. psoria

ministered as a

idiopathic arthritis and ankylosing spondylitis. Ftanereept is
subcutaneous injection twice weekly at a S0 mg dose for the initial 12 weeks of treatment.

followed by continuous weekly 50 mg doses”



In a multi double-blind. placebo lled study. psoriasis patients were

I | i

y twice weekly cted): 25 mg of

1 1o reccive

jeved by

. At the end of the tr

or placebo for 24 weeks ment peri

5% of placebo patients. PASI-50 was achicved by 7%

56% of clanereept patients versu

anercept was deemed

of etanercept patients versus 13% of placebo patients. Likewise. ¢

1o be well-tolerated in other similar studies™ ept was also evaluated in a recent

study® that assessed whether continuous or interrupted etanercept treatment made

The hers found that treatment lead to greater

however. they

P s in pati ported outcomes than i pted therap;

apy (i needed) can be tolerated.

acknowledge that interrupting etanercept thei

2.10.3 Infliximab (Remicade)

cts of

Infliximab is a part mouse. part human monoclonal antibody that blocks the effe

the

« by binding to soluble and membrane-bound TNF-a molecules. This inhibi

pro-inflammatory action of TNF-u and thereby reduces the symptoms of inflammation

drug is approved for treating severe psor

characteristic of psoriasis. This particula

psoriatic arthritis. adult rheumatoid arthritis. ankylosing spondylitis. ulcerative colitis and

both adult and juvenile Crohn’s disease®™. It is admini Ias a 5 mg/kg intraver

infusion over a 2-3 hour period pervised infusion centre at weeks 1. 2. and 6.

followed by every § weeks’.

o



Thamal {ouble-bli

b lled trial. moderate to severe psori

patients were randomized to receive infliximab (group 1) or placebo (group 2)*'. At week

24, PASI-75 w

wehieved by 82% of infliximab patients. as compared to 4% of placebo
patients and PASI-90 was achieved by 58% of infliximab patients. as compared to 1% of

placebo. This study showed that infliximab is i with

sustained effectiveness through 1 ye:

assessed the effects of infliximab therapy on patients” quality of life. using the

Dermatology Life Quality Index (10-item questionnaire administered to patient

baseline and again at week 10)%. Patients were randomized to receive either 3 mg/kg of

infliximab (group 1). 5 mg py with infliximab

(group 2) or placebo (group 3). The

nts showed a

resulted in substantial improvements of HRQOL at week 10z group 1 pa

median percentage improvement in DLQI scores of 84.0%. group 2
placebo=0%. With respect to continuous versus intermittent treatment. a recent study

concluded that continuous infliximab therapy worked better than intermittent infliximab

scores at week 507,

therapy. as observed by the PAS

2.10.4 Onercept (r-hTBP-1)

Onereept is a recombinant form of a natural human soluble wmor necrosis factor binding

protein. developed by Merck Serono (a pharmaceutical company headguartered in

Geneva. Switzerland) for the potential treatment of several disorders. including Crohn’s

discase. psoriasis and psoriatic arthritis’

- Itis expected to form higl nity complexes



with TNF-u, the Onercept may be administered intravenously.

y neutralizing its effects.

intramuscularly or subeutancously

Rutgeerts et. al. (2003)” investigated the safety and efficacy of onercept in the treatment

e. Patients were randomly gned 10 receive

of patients with active Crohn’s dis

mes weekly for 2 weeks. At

onercept subcutancously at doses of 11.7 or 50 mg three

days 1. 8 and 15. and then monthly for up to 6 months after the end of treatment. patients

were assessed. Efficacy was measured as a change in the Crohn’s disease activity index.

Results indicated that the Crohn’s di

se activity index decreased during treatment in

both groups. This improvement was sustained for up to 4 months after stopping treatment

Onercept administration was well tolerated in this particular study.

Nikas & Drosos™ discussed the results of

phase 11, multicentre. double-blind. placebo-

controlled 12-week study in which moderate to severe psoriasis patients were randomized

Iministered subcutancously at 150 mg three times

¢ either placebo or onercept

aweek or 100 mg seven times a week). The proportion of patients achieving PASI-75

was

. Results showed that $4% of patients receiving 150mg of onercept had
greater than 75% improvement in PASI scores compared with placebo. PASI-50 was

achieved in 74% of onercept patients as compared to 26% in the placebo group.

ive onereept in certain

Itis worthwhile to mention that while patients of NewLab did rey
clinical trials. this particular drug did not make it to market and thus its long-term

treatment effects cannot be assessed.



211 Biolo, Interleukin-12/Interleukin-23 Blockaders

Interleukin-12 (11.-12) blockaders and Interleukin-23 (11.-23) blockaders are a relatively
new class of biologics that work as inhibitors of the 1L-12 and IL-23 cytokines that are
invalved in psoriasis plague formation. 11.-12 causes T-cells to differentiate into Thi eells
and production of IFN-=y 1L-23 is of interest because it causes ditferentiation into the

and severe autoimmunity’. [1.-

Th17 T-cell subset that leads to

12:and 11.-23 are cach composed of a p40 subunit, which is over-expressed in psoriasis.

is lesion sites. 1L-12/11.-23

Ieading to increased levels of these eytokines at psori;

blockade drugs

are injected antibodies that bind to the p40 subunit ol IL-12 and [L-23 and

ther

v modulate levels of these eytokines'®.

2.11.1 CNTO 275 (Ustckinumab) (Stelara)
CNTO 275 is a human monoclonal antibody that targets the shared p40 subunit of 1L-12

and 1L-23 with high specificity and affinity. The drug is administered as a subeutancous

injection

In a multicentre. placebo-controlled. double-blind study'”'. moderate (o severe psoriasis
patients underwent randomization into 1 of 3 groups: one 45 mg subeutancous dose of
ustekinumab (group 1), one 90 mg subcutaneous dose of ustekinumab (group 2). 4

weekly 45 mg doses of ustekinumab (group 3), 4 weekly 90 mg doses of ustekinumab

(group 4) or placebo (Group 5). Atweek 12, PASI-75 was achieved by 52% of group |

patients. 59% of group 2 patients. 67% of group 3 patients. 81% of group 4 patients and
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only 2% of placebo patients. Serious adverse events oceurred in 4% of patients who

received the drug as compared to 1% of placebo patients. Similar findings of safety and

10, 102,103

s

acy were noted in other studi

212 Biologics: Peptide T

Peptide T is an octapeptide from the V2 region of gp120 of HIV that has been shown to

resolve psoriasis lesions™ . Its mechanism of action is not entirely understood.

although the antichemotactic activities of peptide T are thought 10 be a possible

' 1Uis worthwhile to mention that

explanation for its therapeutic efficacy in psoriasi

while patients of NewLab did receive peptide T in certain clinical trials. this particular

drug did not r s its long-term treatment effects cannot be assessed.

2,13 Biologics: A Comparison of Efficacy

alizumab.

ed the effeets of ale

A recent mel

ar

lysis of biologic agents ass cepl. ¢

ctanercept and infliximab on moderate to severe psoriasis patients using PASI®.

chieving PASI 50, 75 and 90

Infliximab significantly increased the likelihood of

compared with placebo. It also boasted the highest relative risk values compared to the

other biolog:i nts. meaning it was more likely than the other biologics to be more

effective than placebo. The researchers also assessed improvements in health-related

nificant

quality of life across the biologics. Alefacept treatment was associated with a si

improvement in health-related quality of life versus placebo. The same was true for

efalizumab. ctanercept and infliximab: however. the pooled rank order. in terms of which

26



treatment was most effective. was infliximab > etanercept > efalizumab > alefacept. The

authors concluded that infliximab treatment over the first 10 weeks was significantly

ients with

more likely than other biological treatments 1o reduce disease severity in

moderate-to-severe psoriasis. Interestingly. another meta-analysis published in the same

year also as: d the eflicacy of the same four biologi

etanercept and infliximab) on moderate-to-severe psoriasis patients using PASI”. Pooled

relative risks were also obtained: the decreasing rank order for pooled efficacy was

included in the

ab > alefacept. However, all studies

review by Reich et al.* were also included in the study by Brimhall et. al.”: therefore it

wn. However te meta-

makes sense all the same conelusions would be di inasep:

analysis that combined different studies. infliximab was actually found to be the most

eflicacious compared to other biologic and non-biologic systemic treatments

(adalimumab. cyclosporine, efalizumab. etanercept, fumarie acid esters and

methotrexate)*

In a retrospective cohort study. Inzinger et. al.""® assessed the efficacy of PUVA therapy

versus biologies in moderate-to-severe psoriasis patients. in terms of PASI reduction.

Patients received cither PUVA or biologic drugs (specifically. adalimumab. alefacept.

efalizumab. etanercept. infliximab and ustekinumab) and were assessed for PASI-75 and

PU

PASI-90 at treatment completion for PUVA or at week 12 for biologic was,

found to be superior to that of certain biologics (alefacept. efalizumab and etanercept:



p<0.05 for each). with the authors affirming the need for prospective. controlled head-to-

head trials of PUVA and biologics.

[ikewise. biologics were compared to a more traditional treatment regimen. Goeekerman
therapy. in a retrospective analysis'*, Goeekerman therapy includes dermal application of
2% crude coal tar three times a day and exposure o incremental doses of broad-band

ultraviolet B radiation. 7 days a week. Researchers concluded that the risk-benefit ratio

was more favorable for Goeekerman therapy compared with biologics. There were

several limitations to this study: primarily. the researchers intended to compare biologics
and Goeckerman therapy patients in terms of two outcomes: PASI reduction and

remission maintenance. However. they only formulated one group (Goeckerman therapy

patients) and did not create a comparison group (biologic patients). Rather, they based

their conclusions on a former study'™. Results of this particular study need to be

ris considered weak.

interpreted with caution as study methodology/ri

The efficacy of adalimumab. compared with methotrexate and placebo was assessed in a
randomized controlled trial”. Moderate-to-severe psoriasis patients were randomized to

receive either adalimumab (80 mg subeutancously at week 0. then 40 mg every other

week). methotrexate (7.5 mg orally. inereased as needed/tolerated) or placebo for 16

weeks. The endpoint was the proportion of patients who achieved at least PASI-75.

Results indicated that 79.6% ol adalimumab-treated patients achieved PASI-75 compared

with 35% for methotrexate and 18.9% for placebo. Tikewise. significantly more



adalimumab-treated patients (16.7%) experienced complete clearance of the discase
versus methotrexate-treated patients (7.3%) or placebo patients (1.9%). It was concluded

that adalimumab demonstrated superior efficacy and more rapid improvements in

psoriasis compared to methotrexate and/or placebo.

214 Biologies: Possible Associated Comorbidities

o biological therapy are an obvious concern as previously

Adverse reactions duri

discussed in the review of each individual biologic. In a reeent study of adverse reactions

aceurring during biological therapy for psoriasis™. rescarchers administered a survey
concerning the clinical safety of four particular biologics (efalizumab. etanercept.
infliximab and adalimumab) to 15 members of the Spanish Psoriasis Group (hospital

dermatologists considered to be experts in the use of biologic drugs). Results indicated

there was a particularly high proportion of reactions (34%) to infliximab infusions

wds 1o ts side

ferent from other biologic drugs with ry

Efalizumab was deemed o be d
effects. such as higher frequency of headaches and influenza-like symptoms. higher rate

eneralized inflammatory exacerbations and arthritis. more [requent rebounds

following treatment. cte.

While cardiovaseular discase has been shown to be associated with psoriasis patients in
eneral”* “%% there has also been reeent concern regarding biologies and their
association with major cardiovascular events. Ina recent meta-analysis of randomized
controlled wials of ustekinumab. briankinumab. adalimumab. etanercept and infliximab.
researchers investigated whether or not certain biologics (in particular, ustekinumab or
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118

cardiovascular events

briankinumab) were associated with major adve . Twenty-two

randomized controlled trials met the predetined inclusion criteria. Trial results were

combined using the Mantel-Haenszel fixed-effects method. They found no significant

difference in the rate of major adverse cardiovascular events in those patients receiving

any of the biologics investigated. compared with placebo.

of lymphoma among biologic patients has been hypothesized. A

eries. observational cohort studies. controlled

e

tematic review?'* of ¢

reports

clinical trials. open-label extension trials and meta-analyses has been conducted to

ulficient to rule

investigate this association. It was concluded that current data are neith

ablish

outan inercased risk of lymphoma associated with biologics. nor to ¢

relationship between lymphoma and biologics. Short-term treatment (up to four

appears 1o be safe with regards t lymphoma risk.

Malignaney is yet another concern among the newly introduced biologics. as these drugs

gressing cancers. thereby

mechanistically dampen the immune

fostering malignant growth®. In a recent review. researchers summarized malignancy

. eyclosporine

concerns with psoriasis including

and biologics cept. efalizumat pL infliximab and

adalimumab)”. Most trials in the review were limited to short-term eflects. so itis

erm risk of ma

difficult 1o assess the long: gnancy associated with biologics treatment.

Similar conclusions were reached in another review® that assessed the risk of malignancy
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soriasis. including phototherapy.

associated with therapies for moderate-to-severe p:
systemic therapies and biologic therapies (specifically. alefacept. efalizumab, infliximab.
etanercept. adalimumab and ustekinumab). The authors concluded that the risk of

- although itis thought that TNF-u

malignaney with biologic treatment is unelea

inhibitors may cause a slight inerease in risk of cancer. including both melanoma skin

v and hematologic malignancic

215 Knowledge Gaps

In general. the literature asse:

ing comorbidities among psoriasis patients receiving

biologics is limited. with many studies investigating the efficacy of biologic agents

- Inarecent review. researchers attempted

term trials are nec

ar)

concluding that o
1o foeus on available long-term data on the efficacy of the biologic agents. in particular
alefacept. efalizumab. etanereept. infliximab, adalimumab and ustekinumab. The
researchers coneluded there was a need for long-term efficacy trials of biologics to

properly assess possible risks and comorbidities associated with this treatment™®, Since

biologics are relatively new. assessing their long-term outcomes becomes a challenge.

henee the goal of the current study. However, grey literature searches revealed a long-

term study (the Psoriasis Longitudinal Assessment and Registry - PSOLAR) that began in

June 2007 and will end in January 20212 it is currently (2012) recruiting participants. This
prospective cohort study will track the behavior of psoriasis patients in response to
biologic drugs. evaluating clinical outcomes, quality of life. risks for patients. and clinical

disease status. Another prospective study (Ustekinumab Safety and Surveillance Program

Using the Ingenix NHI Database). not yet open for participant recruitment. will



investigate the incidence of serious outcomes and comorbidities among psoriasis patients

reeeiving ustekinumab and other biologics. with an estimated study completion date of

December 2018, Finally. Italian researchers have been following psoriasis patients treated

with systemic drugs (cyclosporine. acitretin, PUVA. methotrexate, etancreept.

elalizumab. infliximab and adalimumab) since 2005, with the intent to conduct

epidemiological surveillance on such treatments and examine lon;

As there are obvious gaps in the literature with respect to biologic treatment among

e from biologic treatment.

psoriasis patients. in particular. comorbidities that might ari

this study will contribute 1o the knowledge gap and aid in our under

ct on health status among psoriasis patients.

rent biolo nd their impa

C treatments ¢

difter

]



CHAPTER 3: MATERIALS AND METHODS

ctives. including a

This chapter outlines the methodology used to address the

n. data sources. study population. data quality. data linkage.

description of the study desig
measures. data analysis and ethical considerations. The study was carried out with support

trom the Newfoundland and Labrador Centre for Health Information (the Centre).

31 Study Design

sectional design that linked medical records of confirmed

This study used a cro:
psoriasis patients who have received biologic treatment. to other clinical and
administrative data sources in Newfoundland and Labrador. Medical records ol patients

ment obtained from a private dermatology clinie

with psoriasis who received biologic tre:

ed 10 as “NewLab™). were

in St. John's (NewLab Clinical Research Inc.: herealier rel

linked to the NewLab Psoriasis Clinical Database (NPCD). the provincial hospital

n claims data and mortality data for the study

separation data. fee-for-service physici

period 1989 - 2009.

3.2 Data Sources

aipproach

Data from the following sources were linked through a multi-step data link:
(see Appendix A). to create a comprehensive psoriasis biologic treatment database

2) NewLab

(NewLab Biologic Treatment Database): 1) NewLab biologic treatment data

Psoriasis Clinical Database (NPCD): 3) the Clinical Database Management System

(CDMS: hospital separation database): 4) the Newfoundland and Labrador Medical Care



Plan (MCP) Fee-For-Service Physician Claims Database: 5) the provincial Mortality

System: and 6) Statistics Canada Annual Mortality Data Files.

3.2.1  NewLab Biologic Treatment data

The NewLab biologic treatment data. maintained by NewLab. includes treatment data on
a sample of confirmed (by a dermatologist) psoriasis patients in Newfoundland and
Labrador. At the time of this study. data was available from 1999 10 2009. The data was
obtained from a elinical chart review (manual scarch by chart audit) of psoriasis patients
attending the dermatology clinic at NewLab as well as the research clinic (as clinical trial

aff. Extracted information included

patients) and was compiled internally by clinic
patients” name. MCP number (provineial health care number). date of birth. type ol
biologic taken, sereening date of treatment. start date of treatment. end date of treatment.
duration of treatment. PASI score before and alter treatment and BSA (body surlace area)

seore before and after treatment

3.2.2° NewLab Psoriasis Clinical I base (NPCD)

The NewLab Psoriasis Clinical Database (NPCD), maintained by NewLab and housed at
the Centre, ineludes demographic, elinical and genetic data on a sample of 3226
confirmed psoriasis patients in Newfoundland and Labrador. At the time of this study.
data was available from 1989 o 2009, This data was obtained from a clinical chart review

(manual search by chart audit) of psoriasis patients attending the dermatology clinic at

NewLab and was compiled by clinic staff. Data extracted from this electronic database



1 of psoriasis. age at first

included patient’s MCP number. date of birth. sex. age-of-ons

dermatologist visit. severity of discase. and HEA-Cw6 genotype status.

3.2.3 Clinical Database Management System (CDMS)

The Clinical Database Management

stem. maintained by the Centre. contains hospital

separation data. At the time of study. data for fiscal years 1995/96 to 2007/08 was

available. The CDM

S captures demographic and clinical data for individuals receiving

care in Newfoundland and Labrador on an inpatient or surgical day care basis.

Information extracted for this study included care episode id (a unique numbel igned

10 cach admission). care episode type (acute care or surgical day care). admission and

discharge dates. diagnosis codes and diagnosis type. Diagnosis codes correspond with the

condition or conditions associated with the hospitalization and are based on the

International Classification of [ (ICD) versions nine (1995/96 10 2000/2001) and
ten (2001/02 1o 2007/08). Diagnosis type is related to the relevance of the diagnosis code
within an episode of care: all diagnosis types (most responsible diagnosis. pre-admission

and post-admissi bidity) were included.

324 Newfoundland Fee-for-Serviee (MCP) Ph

The NL Fee-for

ian Claims Databas

ervice (MCP) Physi aptures demographic and

clinical information on services provided to NI residents by physicians (specialists and

general practitioners) on a fee-for-service basis between 1995/96 and 2007/08. Data

extracted for this study included sex. age at time of service. date of service. diagnosis and

procedure code. The physician claims database does not capture data relating o services

b



provided by salaried physicians (about one third of physicians in the province a
salaried’”). However. a high proportion of physicians (about cighty-five percent) in the
St. John's region (the same region from which study patients were identified) are fee-for-

S nalll
service''’.

325 The Provincial Mortality System

ontains data extracted from

T'he provincial Mortality System, maintained by the Centre,

provincial death notifications including demographics. health insurance number and data

on the conditions surrounding cach death: data at the time of study was available from

h are recorded but there is no

1991 10 2008. Conditions and/or diseases present at d

of which of these conditions/dis

cases lead directly to death (ic. the

“Underlying Cause of Death”).

3.2.6 St ata Files

ada Annual Mortality

The Statistics Canada Annual Mortality Data b s a compilation of data from

tistics whicl

provincial and territorial offices of vital s re submitted annually to

Statistics Canada and contain data on deaths in Canada. At the time of this study. data
was available for 1993 to 2005, While data contained in the provincial mortality system is

more current. the Statistics Canada Annual Mortality Data Files include the “Underlying

Cause of Death. The underlying cause of death as reported in the Stati

Annual Mortality Data Files represents the disease or injury that initiated the sequence of

morbid events leading to an individual’s death. The Statistics Canada Annual Mortality

Data Files do not contain an individual’s MCP number as a source of identification.
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33 Study Population

I'he study population consisted of psori

sis patients who attended the Newlab clinic

between 1989 and 2009 with a confirmed diagnosis of psoriasis by a dermatologist.

e two study groups included:

Biologic Patients

This included confirmed psoriasis patients who presented to NewLab between 1999 and

2009 and received biologic treatment. Biologic treatment type and class was known for

each patient.

Non-Biologic Patients

Ihis included a random sample (gencrated by the software package SPSS) of confirmed

psoriasis patients from the NCPD who presented to NewLab between 1989 and 2009,

I'hese patients did not re

ve biologic treatment. but may have received other type(s) ot

atment (i.c.. topical. systemic or phototherapy).

34 Data Quality

Quality assu

ance processes were carried out on the NewlLab biologic treatment data to

remove duplicate records and/or un-usable records and o correct invalid or missing data.

A record was deemed un-usable if 1) its MCP number encompassed less than the standard
twelve-digits. and 2) the record contained no date of birth. There were no data quality
processes required for the other data sources as quality assurance is incorporated into the

maintenance of the databases by the data custodians.
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tient name. date of

d 1o identify potential duplicate records:

Three variables were us

birth and MCP number. Where all three variables matched for more than one record. the

son for all three variables to

record was first checked to see il there was a legitimate re:

match (as would be the case if the patient was taking more than one type of biologic

to mateh. the record was

drug). If there was not a legitimate reason for all three variabl
flagged as a duplicate and removed from the Newlab biologic treatment data. Where
only two of the three variables matched for more than one record. the record was flagged

as a potential duplicate and further investigated.

Where a record was missing name. MCP number and date of birth. the clinic was

informed and the patient chart was reviewed again to provide updated data it available.

3.5 Data Linkage
The data linkage process will be described separately for biologic patients and non-

biologic patients.

Biologic Patients

approach (see Appendix A). the NewLab biologic

Using a multi-step data linka

treatment data was linked 1o other administrative and clinical data sources. as follows:

Clinical Database: The NewLab biolo

Linkage to NewLab Psori

Step 1=

s Clinical Database tirst by MCP

treatment data was linked to the NewLab Pso



bles such

secondary link to capture

number. and then by name and date of birth

as age of onset, severity of discase. cte.

: The data file was then linked to the CDMS via MCP

Step 2 to Hospital Da

t one hospital separation between 199596 and

number o identify patients who had at |

2007/08.

I'he file was next linked to the Newtoundland Fee-

Step 3 - Linkage to Physician Data

a related o

for-Service Physician Claims Database via MCP number to capture da

physician utilization between 1995/96 and 2007/08.

Step 4 - Linkage to the provincial Mortality System: [he tile was then linked 1o the

em via MCP number to capture those patients who had died.

provincial Mortality Sy
date of death. and conditions present at time of death between 1999 and 2008. A pseudo-
id composed of 16 characters (first four letters of patient’s last name. first four letters of’
patient’s first name and date of birth of patient: where a first and/or last name did not

have four letters. a blank space was inserted) was then created in the provincial Mortality

e variable.

System and in the linked file. This pseudo-id was used as a secondary linkag

for the purpose of identifying those patients who were not captured via MCP link

nada Annual Mortality Data Files: Finally. the data

Step 5 - Linkage to Statisties €

file was linked 1o Statistics Canada Annual Mortality Data Files. This was done via

istics Canada Annual Mortality data files do not

pseudo-id (described above). as the St



ed in the provincial

patients identified as decea

include MCP numbers. Psori

Mortality System (step 4) were linked to the Statisties Canada Annual Mortality Data

Files to determine the underlying cause of death.

Alter linkage of the above data sources. the NewLab Biologic Treatment Database was

complete. Following the completion of data quality processes and the linkage of all

removed from the data file: only a study 1D

datasets. all direct personal identifiers were

remained as a unique identifier in the linked data file. A study key was ereated and stored

et and was not accessible by the researcher.

te from the linked

sep

352 Non-Biologic Patients

A similar data linkage approach to that outlined above was undertaken to ereate the Non-
Biologic Psoriasis Database. A random sample ol non-biologic patients was selected from
the NPCD using SPSS. These cases were then linked to CDMS and the physician claims

is Da

abase. Variables

served as the Non-Biologic Psori

data. and the resultant datal
such as severity. age. age of onset. sex and genotype status were preserved for the non-

biologic cases.

3.6 Measures

s detined by dermatologists of NewLab. included 1) carly

Age of onset of psoriasis,

onset (type 1 psoriasis). defined as onset of psoriasis or before the a

late onset (type 2 psoriasis). defined as onset of psoriasis at

40



Severity. as defined by dermatologists of NewLab. included 1) mild or 2)

moderate/severe psoriasis. Mild psoriasis was defined a ng less than 5%

asis

of the body surface area and moderate/severe psori; [Tecting

greater than or equal 10 5% of body surface area OR the face. palms, or genital ar

entage of body

of the pel

ienotype status was defined as either negative or positive. depending on the absence or

presence of the gene HEA-Cwo.,

detined as any condition that co-existed

For the purposes of this study. comorbidity wa

at the time of hospital admission (or physician visit) or developed durin

hospitalization and significantly affected the treatment received by the patient™™.

Appendix B includes a list of comorbidities that were included and excluded when

ing health care wtilization (hospital and physician visif

s) in thi

study. Comorbidity

combined comorbiditics due to hospitalizations and

ented in this study include:

data pr

fiee-for-service physician visits.

The Cha nts. The CCI

son Comorbidity Index (CCI) was assessed for psoriasis |

predicts the one-year mortality for a patient who may have a range of comorbid

conditions. including acute myocardial infarction. congestive heart failure. peripheral

vascular discase. cerebral vascular disease. dementia. pulmonary discase. connective

ssue disorder. peptic ulcer. liver disease. diabetes. diabetes complications. paraplegia.

and IV,

renal discase. metastatic cancer. severe liver di

ch condition is assigned

4



ssociated with each condition. For

ascore of 1. 2.3 or 6 depending on the risk of dying 4

example. myocardial infarction, congestive heart failure. periphera

dementia. cerebrovascular disease. chronic lung disease. connective tiss

and chronic liver discase are all assigned a score of 1. Hemiplegia. moderate or severe

betes. diabetes with complication. tumor. leukemi

Kidney disease. d and lymphoma are

all and AIDS are all assigned a score

ssigned a seore of 2. Malignant tumor, metastasis

ol 6. Scores are then summed and the patient is given a total score which predicts

mortality. The higher the score. the greater the risk of mortality””, CCl score was

assessed for psoriasis patients by analyzing who presented to the hospital with which CC1

comorbid condition during the study period. Scores were assigned and then summed.

37 Data Analysis

Descriptive statistics were generated to describe the distribution of psoriasis patients who

received each treatment type. Psol patients were further described and analyzed

cording to which biologic treatment group they belonged. along with various prognostic

Chi

s were used o

square tesf

ate whether there was an association between prognostic factors and treatment

type. For continuous data (such as age). t-tests/ ANOVA were used to investigate whether

statistically significant differences existed between biologie treatment groups. The non-

existed in

metric median test was used to d ine whether

the median number of hospitalizations or physician visits across biologie type and class.

as hospitalization and physician visit variables were not normally distributed



ssion analyses were performed to investi

as50(

ations between particular comorbid conditions ("mental disorder”. “skin and sub-

cutancous disorder”. “neoplas stem disease”

ind “circulatory system

disy

") and biologic status (whether a patient takes biologies or not). Confounding

variables such as age of onsel. severity of disease. age and sex were controlled for in the

logistic regression model. The above comorbid conditions were selected for assessment as

they were leading comorbidities found among psoriasis patients who were cither

hospitalized or had died in a previous study®. The dependent variable was the comorbid

condition. grouped as having the condition or not having the condition. Independent

2
variables included age. sex. severity. age of onset. and whether or not the patient was

receiving biologic treatment. Genotype status (HLA-Cw6) was not included in the model

due to the low number of patients who had a genotype status recorded within the biologic

and non-biolog

oups (22.9% and 23.9%. respectively).
grouy y

Lincar regression analyses were performed to investigate the eftect of biologic status

(whether or not a patient received biologic treatment) on the Charlson Comorbidity Index

(CCH seore. The dependent variable was CClseore. The independent variable of interest

was biologic status (whethes ient or not) and whether or not this was

akes biologics

P

1C. 8

associated with CCI score. Other independent variables included a XL severity and

age of onset. Genotype (HLA-Cw6) was not included in the model for the

s

reasoning as above.




Two-sided p values of less than 0.05 were considered statistically significant. The
Statistical Package for the Social Sciences (SPSS) version 15.0 and 17.0. as well as

Statistic:

Software (SA!

Analysi ) version 9.2 were used for all analyses.

3.8 Ethical Consideration

I'he protocol for the study was approved by the Human Investigations Committee off
Memorial University of Newfoundland (see Appendix D). as well as by the Secondary
Uses Committee at the Newtoundland and Labrador Centre for Health Information.

esearch.

Members of the Secondary Uses Committee have expertise in privacy. security.
data quality. standards and data extraction. The Committee conducts a tull review of the
study protocol 1o ensure best efforts are made 1o resolve or mitigate any risk o the

privacy of study participants. Recommendations from the review of the request are then

All

brought to the Centre’s Chiefl Information Officer for final review and approva

personal identitiers (name. date of birth, address. provincial health insurance number

(MCP). etc.) were removed from the database prior to analysis. All study data was

securely stored and accessed at the Centre.
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CHAPTER 4: RE!

LTS

This chapter presents the main results of the study. Results pertaining to biologic patients
are discussed first. followed by non-biologic patients and two separate regression

analyses using biologic and non-biologic patients.

41 Biologic Patients (n=284)

4.1.1  Linkage Results

A total of 284 records for biologic patients were provided by Newlab. Table 1 describes
the number of biologic patient records that linked to cach of the data sets. Biologic
patients presented to Newlab between 1999 and 2009: they may have linked to a
hospitalization or fee-for-service physician visit prior 1o 1999. as hospitalization and

physician data was available from 1995/96 —2007/2008.

Table I Number of biologic patient records that linked to other data sources

Linkage Step | #Linked/Total
Linkage
Linkage of biologic patient treatment data to CDMS |
Linkage of biologic patient treatment data to FFS |
Linkage of biologic treatment data to the provincial |
| Mortality System |

> patient records to NPCD 284/284
183284

3) Linkage of biologic treatment data to Statistics I 27284
| Canada Annual Mortality Files
* Nuunthers nclude o those people sho o s hospalizatiom o 8 phySichn VT Tor oo oF ierent Sec
Appendis 1 fora s of neluded and excluded conditions,



ents a breakdown of the data availability in the NewLab Biologic Treatment

Table 2 pr
Database. This database contained 284 records with sex available for 100% of the
gic was available for

records. age for 96.8%. and disease severity for 93.3%. Type of biolog

245 patients. thus any subsequent analysis related to biologic type or class will include

of onset. genotype and PAST outcome were missing for a

these 245 patients only.

proportion of cases

wLab Biologic Treatment Database

ble 2 Data availability

Valid values

Variable n (%)

265 (V3.
126 (44.4) |
22.9) |

eri
Age of Onset

I

} Genotype | 319071

[ Type of Biologic 39(13.7)

| Start Date of Treatment 34 (12.0)
Bl |

PASI Outcome




patients with and without a

Table 3 presents data availability for those biolo
hospitalization history. One hundred fifiy six patients linked to the CDMS. Of these, sex

was available for all patients. age for 96.2%. and disease severity for 92.3%. Eighty-nine

records did not link to the CDMS (i.c.. those patients did not have a hospitalization): of’

enotype for 12.4%

these. age was available for 96.6%. age of onset for 34.8%. and

bility for biologic patients with and without hospitalizations,
abase

Fable 3 Data a
NewLab Biologic Treatment Dat

With Without
i (n=156) 1 italizations (n=89) Total
n (%

156 (100.0) |

89 (100.0)

Age | 150 (96.2) 86.(90.0) | 2360
Disease Severity 144 (92 82(92.1) 236
| AgeolOnset | 82(52.0) | 31(348) 113
| Genotype [ 42(269) | 1z 53

Table 4 presents data availability for psoriasis biologic patients with and without a
physician utilization history. Of the 236 patients that linked to physician visit data. sex

e for 97.0%. disease severity for 92.4%. age of onsel for

was available for all patients,

6. Nine records did not link to the MCP Fee-for-Serviee

47.9% and

hotype for
Physician Claims Database (i.c.. those patients did not have a physician visit). Of those.
sex was available for 100%. age for 77.8%. discase severity for 88.9%. age of onset for
0%. and genotype for 0%. The fact that 9 patients of NewLab did not link to the MCP
Fee-for-Service Physician Claims Database. as would be expected given the
dermatologist at NewLab is a fee-for-service physician, can be explained by the fact that

some Newlab patients are rescarch clinic (clinical wial) patients, and thus are never billed
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through MCP. If such patients fare well on clinical trials and have no reason to see

another doctor, they will not be captured in the MCP Fee-for-Serviee Physician Claims

Database.

Table 4 Data availability for biologic patients with and without phy
NewLab Biologic Treatment Database

Without physician

 visits=9)
n (%)
236 (100.0) 9 (100.0)
9(97.0) | 7(77.8)|
case Severity | 218 (924) $(88.9)
Age of Onset 113 (47.9) oo,
Genotype ( 0(0)

IncTudes Visits 1o physicians paid by fee-for-service o

4.1.2 Mort

ty Results
As the number ol individuals in the NewLab Biologic Treatment Database who died was

very small (0.7% of the

could not be conducted.

4.1.3  Distribution of Biologic P

atients

Dema

aphic and clinical char:

cteristics of psoriasis biologic patients in the study
population are presented in Table 5. The sex distribution included 174 males and 110

females (61.3% and 38.7%. respectively). Mean (£SD) as of January 1. 2010 was

48.6=11.5y

ars. There was no signilicant difference (p=0.20) between mean

males (493

=111 years) and females (47.5512.0 years). For the sub-sample of patients for

which information on severity ol disease was available (n=2653). the majority (89.1%)
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No signifi ociation was found

were identified as having moderate/severe psori

between severity of discase and sex. OF the 126 patients for whom age of onset was

available. 61.1% had an early age of onset. No association was found between age of’

onset and sex. Of the 65 psoriasis patients who were HEA-Cw6 genotype-tested. 66.2%

tested positive for the HLA-Cw6 gene. No association was found between genotype and

sex. The majority of patients (91.6%) were between the age of 25 and 64: 6.9% were 65

rs or older and 1.5% were le

han 25 years of age. Distribution of females and ma

were similar. although males accounted for a slightly higher proportion in all groups

except the less than 25 years age group.

Table 5 Demographic and clinical charactel
Biologic Treatment Database

(
« isti n (%) __pyvalue
Mean Age (= SD) (n=275) 493(11.1) 48.6(11.5) | p=0.20
Severi Mild | 18(11.0) T1(10.8) | 29(10.9)
(n-265) Moderate/Severe LS (89.0) | 01(89.2) 30(89.h) | p=loo”
Age of Onset 25 years 42(60.9) 35(01.4) 77(01.1)
> 25 years 27(39.1) 22(38.0) 19389) | p-1.00"
Positive 20(65.6) 22(66.7)
| Negative | 1G4 | 11333 ] p=1.00"
< 25 years 2(1.3) 2(1.9) |
25-04 years 154017 | 98(91.6) | 252(91.6) | p0.94"
> 05 years 12(7.1) 710.5) 19(6.9) |

e determined using independent samples (-test
determined using chi-square test for independen

I'he distribution of biologic treatment type by sex. severity. age of onset and genotype is

shown in Table 6. Adalimumab was the most common biologic among the 245 study

patients (whose biologic type was known). accounting for 25.3%: onereept was the least
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common biologi

accounting for 2.4%. Adalimumab was the most common biologic
among both males and females. whereas onereept was the least common biologic among,

males compared to etanercept for females. With respect Lo sever

y. very few biologic

paticnts were classified as mild (11.9%): approximately 88% were classificd as

moderate/severe. A majority of the moderate/severe biologic patients received

adalimumab (26.1%): few (3.0%) received onereept. Regarding age of onset. 61% of the

study population was classified as early onset. while 39% was classified as late onset. The

majority of patients classified as carly onset received efalizumab as treatment (21.7%).

while a majority classified as late onset received either adalimumab or infliximab (20.5
cach). Based on available genotype information. the majority of biologic patients were

HLA-CW6 positive (36/53: 67.9%). Alefacept wa

s the most common biologic prescribed
to the genotype positive patients: adalimumab and alefacept were the most common

biologics preseribed to genotype negative patients.
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The distribution of biologic treatment class by sex. severity. age of onset and

enotype is
shown in Table 7. INF-a inhibitors accounted for just over half of the biologics
preseribed (51.0%). With respect to sex. males and females showed similar distributions:
INF-a inhibitors were the most popular preseribed biologic class. followed by T-cell
inhibitors. Interleukin 12/23 Blockaders and Peptide T. Regarding severity. the majority
of mild patients (51.9%) and moderate/severe patients (52.8%) were found in the TNF-u
Inhibitors class: the small number of mild psoriasis patients compared o moderate/severe

psoriasis patients must be considered when interpreting these pereentag

s, With respect to

age on onsel. the majority of early onset patients (42.0%) re

eived TNF-o inhibitor drugs.
as did the majority of late onset patients (56.8%). The majority of genotype positive
patients (44.4%) received TNF-u inhibitor drugs. as did the majority of genotype negative

patients (43.4%).

Table 7 Dis

bution of biologic class by sex, severity, age of onset and genotype

| | ¢ g ] |
| £ £ Se |
| 2 | £§ | €= [—
Y | ET | ZE% | BT L
L | 3L | Eit| gt | El
£ | 527 | € =
& ]
e |
Charaeteristic ‘ %) 1 ‘ ™7
Sex [Male o) 865600 1 i 152100 |
(n=245) Female 33.3) | 39 (41.9) | 17(18.3) | 93 (100)
Severity [ wmild o 6(222)[ WG| 70259 ] 27 (100)
(n=226) Moderaie/Severe | 04(32.2) 17(85) ] 199100 |
Age of Onset | = 25 years 26677 7(10.1) | oo con |
(- 113) 12(27.3) | 308 4o
Genotype 15(41.7) | I IEEICE
(n=53) [ eGsn] | 1




4.1.4  Hospitalizations for Biologic Patients (1995/96 - 2007/08)
Of the 245 biologic patients whose biologic type was known. 156 (63.7%) had at least
one acute hospital separation with a condition of interest (see Appendix B for list o’

included conditions) between 1995/96 — 2007/08. The median number of hospitalizations

by biologic type and class is shown in Table 8. No significant difference for median

number of hospitalizations across biologic type or biologic class was found

Table 8 Med
class

ber of hospital separations per patient, by biologic type and

p-value' |

2,00 (1-14)

2.00 (1-10)

2.00 (1-10)

3) 2.00(1-10) |
nercept (Enbrel) p=0.96
(n=13) 2,00 (1-14)

Infliximab (Remicade)

2.00 (1-13)

Onercept (-hTBP-1T)

(n=6) o L 2,00 (1-4)

Peptide T

_(n=8) 250 (1-16)

Total |

(n=156) 2.00(1.00-4.75)" |



Median Number

Biologic Class Hospitalizat

(n=156) (£ Stand p-value'
2.00(1-16)
1¢ 0 (1-14)
Interleukin 12/23 Blockaders p=0.78
(n=20) 2.00(1-10)

Peptide T

=8) 250 (1-16)

2.00 (1.00-4.75)"

equal 10 the difference between the upper and lower quartiles

4.1.5 Physician Visits for Big

Patients (1995/96 - 2007/08)

OF the 245 biologic patients whose biologic type was known. 236 (96.3%) had at least

list or a

one physician visit to a spe neral practitioner for a condition of interest (see

Appendix B for list of included conditions) between 1995/96 and 2007/08. The median

number of physician visits by biologic type and class is shown in Table 9. No significant

difference was found in median number of physician visits across biologic type or class.



Table9  Median number of physi

n visits per patient by biologic type and elass

Median Number |

Type Physician
(n=236) | (& Standard Deviation) | p-value’
Adalimumab (Humira) 103.00 (20-440)
| (n=58) —
Alefacept (Amevive; LFA 3TIP) 112.00 (29-442)

74.00 (16-385)

(

Efalizumab (Raptiva; Anti-CD11a) 112,00 (28-414)
K\ 8)

Etanercept (F 116.00 (45-292) | p 0.539
L (n=19)
| Infliximab (Remicade) 107.00 (1-580)

(n=36)

ept (r-hTBP-1) | 147.50 (44-293)

Peptide T
(n=13)
Total
(n=236)

135.00 (40-482) |

106.00 (70.00-179.75)" |

Median Number

Biologic Class

(n=236)
‘T-cell Inhibitors
a Inhibitors 107.00 (1-380)
(n=119)
rleukin 12/23 Blockaders 74.00 (16-385) | p 0.19

n

135.00 (40-482)

106.00 (70.00-179.75)"

metric median test

ee. equal 1o the dilference between the upper and lower quartiles



nts

orbidities Among Biologic Pati

Table 10 presents the mean number of comorbidities per biologic patient by sex. discase
severity. age of onsel. and genotype status. The mean number of comorbidities was

77 and 8.20=2.78.

red to males (9.5

significantly higher for females compe

respectively). Median (data not shown) was similar. No significant differences were

1se severity. age of onset or genotype

found in mean number of comorbidities across disy

status.



Table 10 Mean number of comorbi

per patient by prognostic factor

Prognosti

Mean number
Comorbidit
(& Standard Deviation) |

820 2.78) |

Female

p-value’

p=0.001%

| 0=110) 9.53 2.77)
‘ Sex Total |
| (n=284) | (n-284) 8.71 (2.84) |
| Mild |
| | (n=29) 8.31(2.93) | |
| | p=037
| 8.81(2.80) |
‘ Severity [ B
| (1=265) | 875 281)
8.84(2.56)
p o013
9.43 (1.76)
Age of Onset
(n=126) 9.07(2.29) |
912.33)
p=0.36

9.08 (2.28)

(n=65)

931230 |

pevalue determined using one-wary ANOVA



Table 11 presents the distribution of comorbidities by ICD Chapter for the 284 biologic
patients who had at least one hospitalization or one physician visit during the study
period. The most common comorbidity associated with health service utilization was
“symptoms. signs and ill-defined conditions” (see Appendix C for a list of conditions
included in this 1CD chapter) (96.8%). followed by “skin and sub-cutancous disease”
(95.1%). followed by “respiratory system discase” (85.6%) and “musculoskeletal
system/connective tissue disease” (84.9%). [t is important to note that psoriasis falls under
the “skin and sub-cutancous disease™ ICD chapter. Therefore. interpretation of “skin and
sub-cutaneous disease” as a "comorbidity™ among biologic patients might not be entirely

accurate. as technically the diagnosis of psoriasis itself is captured in this ICD chapter.

Table 11 Comorbidities associated with hospitalization or physic visits for

biologic patients

Comorbidity 1CD Chapter) |
)

_Symptoms. Signs and | ined Conditions -
Skin and Sub-Cutaneous Disease 270 (93.1) |
Respiratory System Disease | 243 (85.0) |

Musculoskeletal System/Connective Tissue Disease 241(849) |
Nervous System/Sense Organs Discase 231 (81.3)
Genitourinary | 202(71.1) |
C HLlILIlnI\ System Discase 187 ((1'\\)

Digestive System Disease

Endocerine/Nutritional/ Metabolic Dis

Infectious Discase 159.(56.0)
Mental Disorder SGID
Neoplasm | 95 (33.5)
Blood Disease _60Q2LD) |

| Congenital Abnormalities l o
Note: pereentages do not sum to 100% as a patient may have had muliple \UHWKM\‘\HA\ associated with
4 single hospitalization andor more than one hospitalization phy sictan visit for more than one

condition



“Table 12 presents comorbidities associated with hospitalizations or physician visits

ranked. “Symptoms. signs and ill-defined conditions™ was the most common comorbidity

across all biologic classes. followed by *skin and sub-cutancous disease”. “respiratory

* and "musculoskeletal

system discase™. “nervous system/sense organs dis

mentioned above.

oning

system/connective tissue dis

terpretation of *skin and s a “comorbidity™ must be done with

caution.
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1 with

li or physician visits by

The number of

biologic elass, per biologic patient. is presented in Table 13, Ten comorbidities was the

most [requent number of comorbidities among biologic patients (i.e.. 43 biologic patients

out of 245 were found to have 10 comorbiditics).

Table 13 Number of comorbidities associated with hospitalization or physician visits

per biologic patient, by

ologic

|

Biologic Class

Total

I
Number of T-cell TNFo | Interleukin | Peptide T | |
Comorbiditics | Inhibitors | Inhibitors 12223 | |
Blockaders ‘
(n1=76) (n=125) (n=31) m=13) (=245
n(%) | n(%) n (%) n (%) n (%)
o 3(3.9) | 0 (4.8) 0(0) 0(0) 9(3.7)
1 0 (0) 1(0.8) 0(0) 0 (0) 1(0.4)
3 00 1(0.8) 2(6.5) 0(0) 3(1.2)
4 00 432 13.2) 00 520
5 4(5.3) 6(4.8) 0] 0(0) | 10 (4.1)
3 369 10680 3O 2354 18(73)
7 S06.60 10(8.0) 4(12.9) 1(0.7) 208.2)
8 L vaALrs)y | 20(16.0) 3(9.7) 20154 34(13.9)
9 13 (10.4) 5a6.1) | 177 | 36047
10 15(19.7) | 18 (144) 72260 323D 430760
n | 6(7.9) [ 19(15.2) 2(6.5) | (7.7 28114 |
12 9(11.8) 13 (10.4) 309.7) 2(154) 270110 |
13 5(0.0) 4(32) 0(0) 1(7.7)] 10 (4.1) |
14 0(0) 0(0) | 13.2) 00) ] 1(0.4) ]

ol



The mean number of comorbidities per patient by biologic type and class is presented in

lable 14. Median number of comorbidities was similar to the mean (data not shown). No

significant differences were found among biologic type or class.

Table 14 Mean number of comorbidities per patient by biologie type and class

Mean Number | p-value

8313.14) |

9.22(2.72)

8.601 (2.61)

8.77(2.79)

p 047
_ 840(2.80)

[t
Infliximab (Remicade)
(n=37)

Onereept (r-hTBP-1)

9.38(2.29)

(n=245) 8.69(2.88) |
Biologic Class Mean Numb p-value
(n=245) Comorbidities

9.04 (2.74)

(n=125) R 843 (3.07)
Interleukin 12/23 Blockaders p=0.41
(n=31) 8.61(2.62)

Peptide T -

(n=13) 9.38(2.29)

8.69 (2.88)
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Table 15 presents mean Charlson Comorbidity Index (CCI) score per biologic patient by

sex. discase severity. age of onset and genotype status. A significant difference between

males and females in terms of mean CCl score was found. with females having a hi;

mean CClscore (2.37£1.54) compared to males (1.93=1.32). p<0.05. No significant

differences were found in mean CCI score across disease severity, age of onset or

genotype status.

Table 15 Mean CCI score per patient by prognostic factor

Mean CClScore | pvalue’
[ Prognostic Factor (+ Standard Devi
Male (n=111) 193 (1.3 i
Sex Female (n=71) 237(1.54) p=0.04*
(n=182) Total (n=182) 10 (1.42)
Mild (n-19) 1.89 (1.15) N
Severity Moderate/Severe (n154) 2.10(1.46) p=0.55
3 2.08(1.42)

(=173) Total (n
< 25 years (n=30) | 2.18(1.67)

Age of Onset s ( 2 (1 p=0.68
| (n=87) Total (n 87) 4(1.61)
| | Positive (n=28) [ 1.89 (1.17)
' Genotype | ative (n=17) | 2.76 (2.02) p=0.12
(n=45) Total (n=45)

*p<0).

pevalue detern way ANOVA




The mean CC1 score per patient is presented by biologic type and class in Table 16
Median (data not shown) was similar. No significant differences were found in mean CCl

score across biologic type or class.

Table 16 Mean CCI score per patient by biologie type

Biologic Type Mean CCT S, p-value’
| ( 59) | (& Standard Des
Adalimumab (Humira)
(n=42) 2.00 (147)
Alefacept (Amevive; LFA 3TIP)
(n=3 |
| ONTO 275 (Ustekinumab; Stelara) |
(n=17) B I
" Efalizumab (Raptiva; Anti-CD11a) T
(n=20) | 1.65 (0.99) |
Etancrcept (Enbrel) p=0.66
(n=13) 2.54(1.45) |
Infliximab (Remicade) |
(n=23) 2.30 (1.74)
Onereept (r-hTBP-1)
(n=5) 2.20(0.84)
Peptide T
m=8) . . L 263(185)
_ 23ddd o
Mean CCI Score pvalue

o 0 (1.37)

L 218 (1.51) |
©

(n=17) : 2,06 (1.14) | p=0.69

Peptide T

=8 2,63 (1.85)

Total I

(n=159) 213 (1.44)

pevalue determined using ane-wiy ANOVA

04



Psoria

Area and Severity Index (PAST) Score Among Biologic Paticnts
Fable 17 presents the frequency and percentage of patients who achieved PASI-50. PASI-
75 and PASI-90. by biologic type and class. Overall. approximately half (50.4%) of the

patients (whose before and after PASI scores were available:

n=137) achiceved PASI-50.

21.9% achieved PASI-75 and 13.1% achieved PASI-90.

SI-50 was attained in over

halt of the patients in four biologic groups (adalimumab=56.8%. aletacept

elalizumab=56.5% and etanercept=66.7%). PASI-30 was attained in over hall of the

patients in two biolog

c classes (T-cell Inhibitor

8.0% and INF-a Inhibitor

2.0

Frequencies and percentages declined across biolog

type and elass as PAST level
increased. The small sample sizes in the biologic groups needs to be considered in

interpreting these results.

Table 17 PASI Outcome by biologic type and class

[ PASI Outcome B

| PASI-S0 PASI-T: PASIO0 |
| n (%) n (%) n (%)
Adalimumab (Humira) (n=44) 25 (56.8) 10(22.7) 6113.0)
| Alefacept (Amevive: LFA ‘T!T’HH"W 16(59.3) 4(14.8) 2(7. -5)
L CNTO 275 (Ustekinumab: a 2(25.0) 1(12.5) | “(ln
[ Efalizamab (Raptiva: Anti- memfm 13(56.5) 7G04 | 3030 |
IImuup\unbldiln* ) 2(66.7) 1(33.3) 1(33.3)
Infliximab (Remicade) (n=16) 733.8) SO 4250

| Onercept (-hTBP-1) (n=4) N 1(25.0) | 1(25.0)
Peplide T (n=12) 3(25.0) 1(8.3) 1(8.3)
Total 69 (50.4) 0019 18(13.1)

| PASI Outcome

| Biologic Class y PASI-TS | PASI0

l (n=137) | n (%) n (%)

| T-cell Inhibitors (n=50) | 29(38.0) | 5(10.0)

| I'NF-a Inhibitors (n=67) 35(52.2) | 17(254) | 12(17.9)

! Interleukin 12/23 Blockaders (n=8) | 225.0) | 1(12.5) 00
Peptide T (n=12) 1(8.3) 1(8.3)
Total | 09(504) | 30219 183D




4.2 Non-Biologic Patients (n=852)

4.2.1  Linkage Results

Table 18 presents data availability for the Non-Biologic Psoriasis Database. This database

contained 852 records with sex and age available for 100% of the records and dis

severity for 85.4%. Age of onset and genotype were missing a large proportion of data.

Table 18 Data availability, Non-Biologic Psoriasis Database
- Missing values
n (%) ]
0(0) 0.0)
| 0] 10.0)
Disease Severity 124 (14.0) $5.4) |

310 (30.4)
648 (76.1)

n of Non-Biologic Patients

I hic and clinical cl

of psoriasis patients in the Non-Biologic

Psori

base are presented in Table 19. The stribution included 405 males and

447 females (47.5

oand 5 respectively). Mean (+SD) age as of January 1. 2010 was

17.2 years. significant difference was found between mean age for males
(53.7416.3 years) and females (52.1+18.0) years). For the sub-sample of patients for

which information on the severity of di:

lable (n-728). about halt were

Se Was av

identified as havir

nild psoriasis (49.5%) and (50.5%) were moderate/severe psoriasis

No associ

tion was found between severity of disease

and sex. Of the 3

42 patients whose

information on age of onset wa

available, just over half (52.6%) had an carly age of

06



onset (type 1 or < 25 years). Early-onset psoriasis among the non-biologic psoriasis
paticnts was more common in females (38.9%) compared to males (46.1%). Likewise,
late-onset psoriasis was more common in males (53.9%) compared (o females (41.1%).

Ihus. a significant association was found between age of onset of psoriasis and sex

(p=0.05). Of the 99 psoriasis patients who were HLA-Cw6 genotype-tested. 56.9% tested
positive for the gene. No association was found between genotype and sex. With respeet

Lo age distribution. the majority of patients (71.7%) were between the age of 25 and 64:

24.3% were 65 years or older and 4.0% were less than 23 years of age. Within each age

wroup. the distribution of females and males was consistent, with females aceounting for a

slightly higher proportion per group. No association was found between age group and

ble 19 Demoy
Biologic Pso.

phic and clinical characteristies of non-biologic patients, Non-
iasis Database

Female
L L= 1 |
| Characteristic [ 7 0 (%) 0 (%) pvalue
| Mean Age (= SD) (n=852) | 53.7(163) 52,1 (18.0) 52.9(17.2) | p=0.17"
Severity Mild | 167 (47.9) 103 (50.9) 360 (19.5) | B

]
1
| (0=728) | Moderate/Severe 182 (52.1) 186 (49.1) 308 (50.5) | p=0.45" |
CAgeof Onset | r 123 (46.1) 162(589) | 285 (32
| =542 - 25 years . 257 (47.4) | p=0.04*"
["Genotype [“Positive T 116(569) |
L (n=204) | Negative $8(43.1) | p=0.61"
| Age Group 14(3.5) 34 (0) |
(n=852) [ 296 (73.1) 6717 | p-0.61"
95235 | 207n ||
0.0

p-value determined using independent samples -4est

pevaliie determined using chi-square test for independence
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43 Logistic Regression
Table 20 presents the results of the multivariate logistic regression analyses that were

bles on odds ratios (ORs) (and

used to investigate the eflfects of the independent vari

respective 95% confidence intervals [Cls]) for having a particular comorbidity or not. The

results of the regression analysis show that whether or not a patient is receiving biologic
treatment does not aftect the oceurrence of “mental disorder”. “neoplasm’™. “digestive

system disease” or cireulatory system disease” diagnosis. However. the odds of having a

“skin and sub-cutancous disorder” diagnosis was found to be 10 times greater it the

psoriasis patient is taking biologics versus not taking biologies (p<0.05). with a wide

associated confidence interval.

Table 20 Adjusted odds ratio rspecified comorbid conditions

Receiving Biologic Treatment vs. not
able Recciving Biologic Treatment
OR'O5% C | p-value

1.32(0.87-2.01)
1049 (1.41-78.18)

Neoplasm 1.07 (0.67-1.69)
Digestive Sy | 0.97 (0.63-1.49) |
Circulatory System Disease 1.53 (0.96-2.43)

. sex. severity and age of onset

4.4 Linear Regression

Table 21 presents the results of a linear regression analysis that was used to investigate

the effeet of biologie status on the CCl score. The results show that whether or not a

patient is receiving biologic treatment does not make a significant unique contribution to

the prediction of CCI (p=0.05). However, sex and age do make a significant unique

08



contribution to the prediction of CCI (p<0.05): that is. being a female increases CCl score

by 0.08 units. while every year of age inercases CCl score by 0.5 units. In terms of the

model fit. the R Square value indicates that the line: ssion model explains 24.9% ol

ance in CCl score. This model doces reach statistical significance (p<0.05)

the v

according to the ANOVA summary below.

regression

Table 21 Charlson Comorbidity Index (CCI) score prediction via linea

Variable B Value | p-value

Constant =

Biologic Status 0.21

Sex 0.02%

Age E 0.00%

Severity -0.01 0.73

Age of Onset | -0.00 0.17

005
Model Summary )
Mode R R Square Adjusted R Std. Error of
Square the Estimate
I 0.505" 0.249 | 177648

Predictors: (Constant). Status. Age

ANO
Model Sum of ar 3
Squares | | |
695.587 5 139.117 44.082 000°
2035.541 645 3.156

2731.127 650

Predicton. (Contant). Age of Onset (Grouped). Severity. Sex. Biologic Status. Age

Dependent Variable: Charlson Comarbidity Index
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CHAPTER 5: DISCUSSIC

This chapter begins with a discussion of the main findings in relation o each objective.
followed by a discussion of the study strengths and limitations. As this study was the first
ofits kind in some domains (i.e.. describing biologic type and class by demographic and

prognostic tactors). the results will be discussed in relation to the literature where

possible

5.1 Discussion of Findings

Objective #1: To d

escribe the distribution of psoriasis patients by biologic treatment

type.

lemographic factors and the | factors disease severity. age

of onsctand genotype status.

The distribution of biologic treatment type showed that adalimumab was the most

common biologic among the 243 study patients, accounting for 25.3%. while ones

cept

was the least common biologic. accounting for 2.4%. Biologic patients were analyzed

aceording to sex. age. severity of disease. age of onset. and genotype status. No

significant associations were found between mean age for males and females. between

severity of disease and sex. between age of onset and sex nor between genotype and sex.

| i o

tudy®,

tests of i In a simila

researchers found no significant association between genotype and sex. but did find

significant associations between mean age and sex

s well as between age of onset and

sex. This discrepancy in findings can be explained by the fact that the current s

udy had a

sample size of 284 psoriasis patients (all of whom reccived biologic treatment), while the

70



Gulliver et.al. study had a sample of 3.226 psoriasis patients (whose treatment regimens

varied). However. mean patient age was quite similar between the current study and the

Gulliver et al. study (48.6 years and 49.5 years. respectively).

To describe health servic jon (hospital and physician visits) of

biologic patients by treatment type (between 1995/96 and 2007/08).

The results of this study showed that patients eher mean number

aking Peptide T had a h

ol hospitalizations tha

any other biologic type. although this was not statistically

significant. As Peptide T also serves as its own biologic cla s had a higher mean

numb

s. Peptide 1" patients also had a higher

mean number of physician visits than any other biologic type or class. Peptide T has been

shown to clear psoriasis lesions in clinical trials and is well-tolerated®. Examination of’

the most common comorbidities associated with health care utilization reveals that

patients in the Peptide T group frequently presented with skin and sub-cutaneous dis

s

musculoskeletal system/connective tissue discase and/or nervous system/sense or

disease. Itis possible that the presence of several comorbidities among each patient leads

to more frequent health serviee utilization. This has been shown in previous literature: for

example. health service utilization was shown to be increased in a sample of depressed

patients who had other jtics as compared o depressed patients without reported

concomitant discases’ setin Newfoundland and

d study

", In a recent population-bas

Labrador. having two or more chronic conditions was associated with increased

hospitalization compared to having no chronic illness. while having two chronic illnesses

ed with increased fee-for

ervice physician utilization relative to having no
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chronic illness™. Likewise. a person’s health care expenses (and therefore. utilization)

have been shown to increase rapidly with increasing number of chronic conditions®

Objective #3: To describe the distribution of comorbidities among psoriasis biologic

patients by biologic treatment type. demographic factors and the

prognostic factors disease severity. age of onset and genotype status.

*Skin and sub-cutancous discase” was the most common diagnosis at the 1CD chapter

level found across all biologic classes. followed by “respiratory system discase”. ‘nervous

system/sense organs discase” and “musculoskeletal system/connective tissue discase”
With the exception of “skin and sub-cutaneous diseases™. this differed [rom the leading
1.0

disorders found among psoriasis patients by Gulliver et. al.* Likewise. in a recent case-

control study'. psoriasis patients were found to have a higher risk of inflammatory
arthritis. coronary heart disease. obesity. type 2 diabetes mellitus. hypertension.

re and sex matehed controls that did not

dyslipidemia and metabolic syndrome than the
have psoriasis. Given that these studies did not focus on psoriasis patients receiving
biologic treatment. this might explain the discrepancies in the most common
comorbidities found in these studies and the present study. Also interesting is that the risk
of malignaney in biologic patients has been well-documented”™ ** ™. however neoplasm
was not one of the most common comorbidities found in the present study among
biologic patients. In fact. the logistic regression neoplasm model further found that

whether or not a patient received biologic treatment did not affeet the oceurrence of

having a neoplasm



Among biologic patients. females were found to have a higher mean number of

comorbidities compared to males. as wel

as a higher mean CCl score. This finding is not

arch has consis

unexpected as previous ently found that. in general. women use

0" 2 and perhaps because of this.

outpatient medical services more frequently than m

women have higher rates of morbidity than men**. Previous research has also found that

women have a tendency 10 report more symptoms because they tend to be more interested

and have more knowledge about health than men and. as such. ma

v be more likely to

discuss symptoms and seek help*. “Thus, different comorbidity and treatment monitoring

may be necessary for males and fem

Although intuitively one might suspect mild psoriasi

s patients would have a lower mean

number of comorbidities than moderate/severe patients. this study showed no significant

difference in the mean number of comorbidities across disease severity. age of onset or

genotype status. 1t appears mild psoriasis patients are as likely to develop other comorbid

in fact

conditions as moderate/severe psoriasis patients in the current study. This i

supported by the literature. which

ates that psoriasis patients. irrespective of sever

type. have been shown to have a higher rate of comorbidities compared to patients

without psorias

The present study showed that 95.1% of biologic patients had o

comorbidity™ within the

1CD chapter level of “skin and sub-cutaneous disease”. This number should actually be

100°

as all patients included in this analysis have psoriasis. The fact that 4.9% of’




NewLab's known psoriasis biologic patients are not coded within “skin and sub-
cutancous discase” is puzzling. However. it is possible that these patients actually have

ewLab with an inflammatory condition other

very mild psoriasis and were also visiting
than psoriasis (such as rheumatoid arthritis or ankylosing spondylitis) that required

biologic use. i.¢.. psoriasis was not their “main diagnosis™, I’ such was the case. they

would likely get captured in either fee-for-service physician claims or hospitalization data

with their “main diagnosis™ (not psoriasis). Alternatively. some of NewLabs patients are

research clinic (clinical trial) patients who are never billed through MCP. It such patients

fare well on clinical trials and have no reason (o see another doctor or visit the hospital.
they will notshow up under *skin and sub-cutancous disorder’ unless they actually have

another skin/sub-cutaneous condition (such as eczema. acne. ele.)

Objective #4: To determine the risk of developing specified comorbid conditions based

on treatment type received (i.c.. biologic versus non-biologic)

essed through logistic regression modeling. “skin and sub-

Of the five conditions as:
cutaneous disorder” was the only condition at the ICD Chapter level found to be

antly associated with biologic status: that is. in our study. a patient receiving

signi
biologies was more likely to have a *skin and sub-cutancous disorder” diagnosis than a

. As previously discussed. psoriasis falls under the category

patient not receiving biologi
*skin and sub-cutaneous disorder” as well as other skin and sub-cutaneous conditions.
Therefore. it makes sense that the majority of psoriasis patients (biologic and non-
biologic patients), by default. would be captured in the administrative health databases as

having a “skin and sub-cutancous disorder” diagnosis. In future research. it would be



beneficial to remove psoriasis diagnoses from the ICD Chapter “skin and cub-cutancous

disorder’. so that only other skin conditions (like eczema. dermatitis, cte.). or true

comorbid conditions. are being considered.

The fact that biologic patients are 10 times more likely than non-biologic patients to have
a “skin and sub-cutancous disorder” diagnosis intuitively makes sense. As biologic
therapy is a relatively new form of treatment. it seems appropriate that those patients who

are taking biologics will present more often to the hospital/physician related to psoriasis.

Follow-up is required once a patient begins biologic treatment. as well as prior to

ociated with biologic

commencing biologie treatment. There are also many side effeets as:
treatment: perhaps the biologic patients were making more [requent visits 1o discuss side

effects. In addition. some psoriasis patients. including non-biologic patients. would have

received a dingnosis prior to 1995/96. the carliest year for which fee-for-service-physician

data and hospitalization data is available. Such patients may have their psoriasis under

for-

control and. in recent years, have not been presenting 1o a fe rvice physician and/or

hospital related to psoriasis. Further, fee-for-service physicians in Newfoundland and

Labrador are only permitted to code one reason for a patient visit. thus if such non-
biologic patients present with tlu, for example, this will be the diagnosis coded for that

visit. even though there may be discussions related to “psoriasis™. As such. there would be

fess of an opportunity to capture a “skin and sub-cutaneous disorder” diagnosis among

non-biologic patients compared to their biologie counterparts

o



Objective #5: To examine whether or not biologic treatment is associated with a higher

Charlson Comorbidity Index (CCI) score.

The linear regression model assessed whether or not taking biologies might predict a

patient’s CCLL with the hypothesis being that biologic patients may see a higher CClscore

as compared to non-biologic patients. This rationale stems from the idea that the majority

of biologic patients are also classified as moderate/severe. These patients (more-so than
those classified as mild) may have a tendency to develop more comorbid conditions.
However, the model indicated that whether or not a psoriasis patient received biologics

did not significantly contribute to the prediction of CCT score. This discrepancy in

hypothesis versus results may be explained by the fact that biologics are a relatively new

class of drugs: biologic patients have not had as much of an “opportunity™ as non-biologic

patients (o develop comorbidities. The lincar regression model did. however. show that

sex and age make a significant contribution to CC prediction.

ngths
There are several strengths associated with this study. First and foremost, the study
contributes to the literature. as very little research has been previously

undertaken/published with respect to the objectives of this study. For example. biologic

and non-biologic patients were 1 across many and prognostic
factors and comorbidities among specitic biologic types and classes were investigated
Regression analyses were carried out to determine whether or not biologic status among
psoriasis patients has an effect on development of certain comorbidities as well as to

determine whether or not the use of biologics might predict a patient’s CCl score.
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Another strength is the fact that this study used existing data (i.e.. administrative health

databases such as CDMS and the NI Fee:

for-Service (MCP) Physician Claims Database).
Although the use of secondary data presents many challenges. it effectively eliminates
researchers from having to design and conduct studies to enable data collection that

would otherwise be quite labor-intensive.

53 Limitations
A number of limitations with respeet to this study have been identified. One such
limitation is the fact that the NewLab Psoriasis Clinical Database and the NewLab

Biologic I'reatment Database did not include all psoriasis patients in the province

Patient
records for this study were from one private dermatology clinic in St. John's (NewLab
Clinical Rescarch Inc.) and thus results of the study cannot be generalized to the

Newfoundland and Labrador population. As well. the use of previously collected data

(i.e.. administrative health databases) can be idered a limitation, as this type of data
has been collected for purposes other than research and so the researcher has little to no
control over data quality. With respect to hospitalization data. the coding classification
system in the hospital separation database changed from 1CD-9 to ICD-10 in April 2001
This presented challenges in describing/classifying the hospital utilization over time.
given there is not a direct relationship between the two coding schemes. Another

limitation is that approximately two-thirds of the provinee’s physicians (general

practitioners and specialists) are paid on a fee-for-service basis while the remainder are

paid on a salary basis. Data on visits to salari

d physicians are not captured. as salaried

physicians are not required to submit medical claims for billing purposes. It is anticipated
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ion because the clinic is

that the majority of psoriasis patients are from the St. John's re
in St John's (i.c.. a region with a high proportion of fee-for-service physicians
[-85%]7), however results related to fee-for-service physician visits should be carcfully
interpreted. In addition. records removed due to unavailable or missing data may have

resulied in bias due to non-linkages. causing

ectional, descriptive design

The present study is also limited by its study design. A cros;
essentially takes a snapshot of a population at any given time: thus., temporal impacts are
not considered. A conclusion that respiratory disease was one of the most common
comorbidities tound across all biologic classes must be interpreted with caution. 1t does
not necessarily mean that the respiratory condition developed after taking biologic
treatment. as the respiratory condition may have existed before biologic treatment began.
A retrospective cohort design, in which biologic patients could be retrospectively

followed. would be a stronger study design, but problems might still be encountered as

currently there is a limited number of years of biologic treatment data available. as well as

extensive missing data for start and end dates ol biologic treatment. Also. because

biologies are a relatively new class of drugs. patients receiving them have actually had

Jess time 1o develop comorbidities compared to non-biologic patients who may have

begun. for example. phototherapy treatment fifteen years ago. A biologic patient may

have only begun treatment in 2005, for example. which affords them only a three-year

window to develop a comorbid condition. many of which have long lateney periods. 1tis
therefore more likely that a psoriasis patient in the non-biologic database will present o a
hospital/physician with more comorbidities than those patients in the biologic database
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This limitation is obvious when considering the logistic re;

sion analyses. as these
regressions attempt to explain the odds of developing a comorbid condition based on
whether or not a patient is receiving biologic treatment. If non-biologic patients have an

increased chance of developing comorbidities over biologic patients simply because of

latency/timing. this bias will factor into the regressions. Analyses of these sort should be

re-examined as more years of data become

wailable for biologic patients.

Ihe regression analyses included those biologic cases where comorbidities developed
both before and after the start date of the biologic. Ideally. only those patients whose
comorbidities developed after the start date of biologic treatment should have been

included. However.

very few cases exist in the current NewLab Biologic Treatment
Database. As well. the issue of missing data becomes eritical when performing this type
ol analysis. As previously noted. genotype status. a confounding factor o control for in
the model. could not feasibly be included because of extensive missing data. In fact, the
regression analyses can only be performed on those cases who have available data for all
variables included in the regression (age. severity. sex. age of onset). The number of cases
where data was available for all variables was quite small. Due to this large proportion of

2 data, the

cgressions included only 55.2% of the regression sample. further

heightening the possibility of bias

Finally. there are gaps in the hospital and physician data for individuals whose onset of
psoriasis came prior to the earliest years of hospital and physician data (1995/96)

Comorbidities that developed or existed during that time frame are not known. For
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example. hospital and physician data for a ps tient who was diagnosed in 1989 is

not known for the years 1989 — 1994,
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CHAPTER 6: SUMMARY, RECOMMENDATIONS AND CONCLUSIONS

This chapter presents a summary of the study. followed by recommendations for future

research and final conclusions.

6.1  Summary

This cross-sectional study focused on psoriasis (a chronic and currently incurable skin

onfirmed

disease) treatments, in particular biologic treatment. Medical records of

psoriasis patients who received biologic treatment were linked to other clinical and
administrative data sources in Newfoundland and Labrador. This study assessed

differences among biologic classes and types in terms of demographic factors, prognostic

actors. numbers of comorbidities, presentations to hospitals and physicians. CCl scores

and PA!

I scores. all of which have not been previously published in the fiterature. and

have produced interesting findings

Findings suggest that the majority of patients receiving biologic treatment had

moderate/severe psoriasis rather than mild. Also. “symptoms, signs and ill-defined

conditions’, *skin and sub-cutaneous disease’. ‘respiratory system disease™. ‘nervous

system/sense organs disease’ and “musculoskeletal system/connective tissue disease”

were some of the most common comorbidities found across all biologic classes. Among,

biologic patients. 63.7% had at least one unique hospital separation. and 96.3% had at

least one physician visit between 1995/96 and 2007/08. Female biologic patients had a
higher number of mean comorbidities and a higher mean Charlson Comorbidity Index

81



score compared to males. Of the biologic patients whose before and after Psoriasis Area

and Severity Index (PASI) scores were available, approximately half (50.4%) achieved

9% achieved PASI-75 and 13.1% achieved PASI-90. Although the

PASI-50. while
tinding that biologic treatment is associated with ncoplasm was not supported by this
study. several other comorbid conditions were found 1o be associated with biologic
treatment including “skin and sub-cutancous discase’. respiratory system discase’.

“nervous system/sense organs disease” and ‘musculoskeletal system/connective tissue

iables. the odds of having a “skin and sub-

discase’. Atter controlling for confounding va

is patient was taking

cutaneous disorder” was found to be ten times greater if the psoria

2 however. this finding should be interpreted with

biologics versus not taking biologic

caution. Age and sex were shown to significantly contribute to prediction of the Charlson

Comorbidity Index

6.2 Recommendations

Giiven the limiting factors inherent in the study design, as well as missing data for certa
variables and years, a stronger study design would be preterable (e.g.. retrospective
cohort). As more biologic data becomes available. future studies with stronger designs
can be conducted to help gain a better understanding of which comorbidities are

associated with which particular biologic types and classes

0.3 Conclusio

+ findings of this study can assist in better

Further investigation is required. Howeve

understanding the distribution of psoriasis patients taking biologics with respect 1o a




number of demographic and prognostic factors in a cohort of the New foundland and

Labrador population. and be the basis from which further investigation can be undertaken.
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Appendix A Data Linkage Approach

NewLab biologics treatment data

Step 1
Linkage to NewLab Psoriasis Cli

cal Database

e

Step 3 service
Linkage to physlwan data ’ physician visits)

Step 4 l
\erkagc to provinial Mortaity System |

Step 5
Linkage to Statistics Canada Mortality data

[ NewLab Biologics Treatment Database
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Appendix B Conditions Included & Excluded When Assessing Health Care

Conditions Included

Infeetious Discase
Neoplasm
_ Endoerine/Nutritional’Metabolic Disorder

Blood Disease

Mental Dis

| Skin and Sub-Cutaneous Disease
culoskeletal System/Connective Tissue Disease
nital Abnormalities
Symptoms. Signs and 111-Defined Conditions
C—— Conditions Excluded
Complic: hildbirth and Puerper
| Conditions ¢ ting in the Perinatal Period .
Injury. Poisoning or other Certain Other External Cause of Death
Factors Infl ing Health Status and Contact with Health Service

External Causces of Injury or Poisoning
1]
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igns and ill-defined conditions’

Appendix € 1CD Chapter *Symptoms

igns involving the circulatory
8 1l body
systems). For example. Chest Pain, unspecified is found under *symptoms and signs
involving the circulatory and respiratory system’.

chapter also includes blocks on Abnormal
imaging. urine tests. blood tests. etc. The last block in this chapter is “ill-defined and
unknown causes of mortality”. This block includes “sudden infant death syndrome”. “other
sudden death. cause unknown’. “unattended death” and “other ill-defined and unspecified
causes of mortality”.

indings of blood tests. diagnostic

For further information on 1CD-9 codes. please refer 0
hup:icd9em.chrisendres.com/index.php2action=contents and for further information on
1CD-10 codes. please refer to hup:/apps.who.intclassifications/icd 10/browse 2010/en
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