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ASSESSING PATIENT QUALITY OF LIFE, SYMPTOMS, 
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EXPERIENCES WITH TYSABRI® THERAPY FOR CROHN’S 

DISEASE IN A USUAL CARE SETTING 

 

 

Arpita Nag, Ph.D. 
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Supervisor: Kenneth A. Lawson 

 
This study examines the effects of TYSABRI on the health-related quality of life 

(HrQoL) outcomes, disease status and symptomatology, treatment satisfaction, 

productivity outcomes and healthcare utilization for patients with Crohn’s Disease (CD). 

A total of 241 patients consented to participate in the study, out of which 61 

patients qualified for the baseline survey. After three-months of TYSABRI therapy, the 

follow-up survey was completed by 24 patients. Changes in outcome scores from 

baseline to the three-month follow-up were evaluated. The 24 patients with the three-

month follow-up were, on average 41 years old and 62.5% percent were female. For 

those with follow-up, a significantly lower proportion of patients (41.7 percent) identified 

their CD severity as moderate to severe compared to 83.3 percent at baseline (p = 0.001). 

The patients also reported experiencing a significantly lower mean number of CD 

relapses at follow-up (4.0) compared to baseline (6.8) (p = 0.004). Improved median 



 viii

well-being scores (2.0 vs. 1.0; p < 0.001) and improved median abdominal pain scores 

(2.0 vs. 1.0; p = 0.001) were also reported at follow-up.  

The patient global assessment of HrQoL over the last 2 weeks was significantly 

improved at follow-up (2.0 vs. 3.0; p = 0.006). Similar improved results were observed 

regarding their assessment of the impact of CD on HrQoL (7.0 vs. 5.0; p < 0.001). A 

significant change of 32.0 points on the total Inflammatory Bowel Disease Questionnaire 

(IBDQ) scale (p < 0.001) and significant improvements in each of the four component 

scales were also seen at follow-up (p ≤ 0.05). Significant improvement was noted on the 

SF-36 PCS scale (mean change 7.0; p = 0.001) and MCS scale (mean change 6.0; p = 

0.05).  

Significant improvements were observed in the scores for each of the four scales 

of the treatment satisfaction questionnaire at follow-up:  effectiveness scale (28.6 vs. 

63.0; p < 0.001); side-effects scale (61.6 vs. 82.2; p = 0.01); convenience scale (63.8 vs. 

70.8; p = 0.05); and global satisfaction scale (41.3 vs. 67.0; p < 0.001). A significant 

decrease in the number of CD-related emergency room (ER) visits was observed between 

baseline and follow-up (1.3 vs. 0.7; p = 0.03). For the productivity outcomes, the percent 

of planned household work lost due to absenteeism was significantly reduced (73.1 

percent vs. 43.9 percent; p = 0.02) and the total percent of planned hours lost was also 

reduced (87.3 percent vs. 64.4 percent; p = 0.037).   

These results indicate that TYSABRI is associated with significant improvement 

in HrQoL outcomes, CD disease severity, treatment satisfaction, ER visits and household 

productivity outcomes. 
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CHAPTER 1:  INTRODUCTION AND LITERATURE REVIEW 

Introduction 

Crohn’s disease (CD) is a debilitating gastrointestinal disorder that severely affects the 

quality of life of its patients. CD causes inflammation of the digestive or gastrointestinal (GI) tract 

(Ruthruff B, 2007). Although it can involve any area of the GI tract from the mouth to the anus, it 

most commonly affects the small intestine and/or colon (Ruthruff B, 2007). CD affects nearly 

0.05% of the U.S. population; approximately 500,000 patients are diagnosed each year, and there 

are nearly 1.4 million patients in the US who are living with CD (CDC, 2007). Furthermore, the 

age-adjusted mortality risk of CD is over 50% greater than that for the general population 

(Canavan et al., 2007). CD is also frequently associated with extraintestinal manifestations which 

make this condition difficult to treat. Although many patients with mild to moderate disease 

experience prolonged remission, approximately 60% will ultimately develop a stricturing or 

penetrating complication (Cosnes et al., 2002). Surgery is frequently required to manage these 

complications and to provide symptomatic relief for patients who are refractory to pharmaceutical 

therapy.  

CD imposes a significant societal and economic impact (Bodger K, 2002).  Approximately 

70-90% of patients with CD eventually require surgery (Milsom JW, 2005). Up to 25% of 

hospitalized patients are re-admitted within a year (Bernstein CN & Nabalamba A, 2006). The total 

economic burden of CD in the US in 2006 was estimated to range from $10.9 to $15.5 billion (Yu 

et al., 2008). Patients with active CD requiring a hospitalization were found to incur the highest 

average annual treatment charges compared to the average CD patient ($37,135 vs $12,417) 

(Feagan et al., 2000). 

CD has a marked impact on the quality of life (QoL) of its patients and numerous physical 

and psychological factors contribute to the poor HrQoL of these patients (Irvine EJ, 1997). These 
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factors include pain and depression, as well as significant physical damage caused by chronic 

inflammation of the GI tract, which drastically affects the social and work life of the patient (Irvine 

EJ, 1997). The life-long management and the impact of this debilitating disease have profound 

effects on both individual patients and society. Furthermore, the degree of impairment experienced 

by these individuals may be as severe as, or worse than, other debilitating diseases such as severe 

angina or ulcerative colitis after colectomy (Relleck et al., 2006). While evaluation of the impact of 

new treatments on disease activity and symptom control is an important measure of therapeutic 

benefit, rigorous collection of HrQoL endpoints provides additional insight into the impact of 

treatment on patients’ health status and well-being. Although assessment of HrQoL is often 

included in clinical studies, the relevance of the results in terms of overall therapeutic benefit to the 

patients may be overlooked. 

Various old and new therapies have been used to treat CD, but the majority of them come 

with their own set of side effects. Studies conducted on the new classes of drugs need data on 

overall health related HrQoL and other patient-reported outcomes. Biologics, new classes of drugs 

which have been introduced in the market in the past few years to treat CD patients, have led to 

significant advancement in the treatment of CD (Florino et al., 2010).  Infliximab, adalimumab, 

and certolizumab are three such therapies indicated for patients with moderate to severe CD who 

do not respond to conventional therapies including corticosteroids and immunosuppressants. 

Despite their availability, there is a substantial unmet medical need for patients with moderate to 

severe CD.  Up to 40% of patients may fail induction therapy with anti-Tumor Necrosis Factors 

(anti-TNFs) and thus are considered primary treatment failures (Colombel et al., 2007 & Hanauer 

et al., 2002). Primary failure may be due to lack of efficacy or due to intolerance to the product. 

Approximately 60% of patients responding to induction may fail maintenance therapy, which 

results from either loss of response or an adverse event; these patients are considered secondary 
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failures (Sandborn et al., 2007). Furthermore, approximately 45% to 50% of patients receiving 

anti-TNFs have been reported to require an increase in dose or frequency of administration to 

maintain therapeutic benefit (Regueiro et al., 2007). 

The Food and Drug Administration approved TYSABRI (natalizumab) as a treatment for 

CD on January 14, 2008. TYSABRI is indicated for inducing and maintaining clinical response and 

remission in adult patients with moderately to severely active CD with evidence of inflammation 

who have had an inadequate response to, or are unable to tolerate conventional CD therapies and 

inhibitors of TNF-α.  In CD, TYSABRI should not be used in combination with 

immunosuppressants or inhibitors of TNF-α. TYSABRI is a product which is developed and 

marketed jointly by Biogen-IDEC and Elan pharmaceuticals. TYSABRI is available only through a 

special restricted distribution program called the TYSABRI Outreach: Unified Commitment to 

Health (TOUCH™) prescribing program and must be administered only to patients enrolled in this 

program. 

Data from the TYSABRI clinical trial program have demonstrated improvements in patient 

experience across a broad range of measures (Feagan et al., 2007).  In addition to the traditional 

Crohn’s Disease Activity Index (CDAI) endpoints, patients responding to treatment with 

TYSABRI have demonstrable and clinically important improvements in HrQoL and functional 

status. It has also been demonstrated that TYSABRI is associated with a reduction in CD flares and 

improvements in physical functioning, along with fewer hospital visits compared to placebo. 

In order to fully understand the effectiveness of TYSABRI, it is vital to assess the 

experiences and “real-world” outcomes of Crohn’s patients using TYSABRI.  Patients enrolled in 

the TOUCH™ Prescribing Program provide an ideal sampling frame to evaluate these outcomes.  

The TOUCH™ program is an FDA-mandated program for all patients receiving TYSABRI. The 

goals of the TOUCH™ program for CD patients are to: (1) ensure that only the most appropriate 
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patients receive TYSABRI; and (2) minimize the risk of progressive multifocal 

leukoencephalopathy (PML) and the associated morbidity and mortality. In this present study, a 

series of surveys will be conducted assessing CD patients’ experiences with TYSABRI via several 

patient-reported outcome measures while they are enrolled in the TOUCH™ program. 
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Literature Review 

The literature review for this study consists of five sections. Section 1 provides background 

information on CD including epidemiology, etiology, pathophysiology, mortality, economic 

burden and health care utilization. Next, treatment for CD will be described including the 

conventional therapies (steroids, aminosalicylates and immunosuppressants) and the new 

generation of drugs (e.g., the biologics). This will be followed by a description of the use of 

TYSABRI in CD treatment including its mechanism of action, indications, labeling and side-

effects. Section 4 describes the health-related quality of life (HrQoL) of CD patients, various 

instruments used in this study and the studies describing TYSABRI and patient-reported outcomes. 

The last section presents the study’s purpose, objectives and hypotheses. 

Section 1- Overview of Crohn’s Disease (CD) 

Crohn’s Disease was named after Dr. Burrill B. Crohn.  In 1932, Dr. Crohn and two 

colleagues, Dr. Leon Ginzburg and Dr. Gordon D. Oppenheimer, published a paper describing the 

features of what is known today as Crohn's disease (Birch CA, 1973).  CD and ulcerative colitis are 

the two main disease categories that belong to a larger group of illnesses called inflammatory 

bowel disease (IBD). CD is a chronic disorder of the GI tract characterized by intermittent 

exacerbations of disease with few patients remaining in remission over several years (Cosnes et al., 

2002). CD can affect any area of the GI tract, from the mouth to the anus, but it most commonly 

affects the lower part of the small intestine, called the ileum. The swelling extends deep into the 

lining of the affected organ (Cosnes et al., 2002). CD causes transmural inflammation of the entire 

GI tract from the mouth to the perianal area, which often leads to obstructions, sinus tracts, 

perforations, and fistulas (Fiocchi et al., 1998). It is characterized by symptoms of abdominal pain, 

diarrhea, and rectal bleeding and is frequently associated with extra-intestinal manifestations, 
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including joint pain, mouth ulcers, and swollen nodules on the skin. CD significantly affects every 

aspect of patients’ quality of life (i.e., physical, emotional, social, and role function) (Ruthruff B, 

2007).   

Based on the location and extent of the inflammation, the majority of CD patients fall into 

one of three categories: inflammation of the small intestine only, inflammation of the large 

intestine only, or inflammation of both the small and large intestines.  

Figure 1 demonstrates the various parts of the intestine which can be affected by 

inflammation and lesions during CD. 
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Figure 1: Areas in the Intestine Affected by Inflammation and Lesions during CD 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
Source-Decision Resources, 2004 
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Epidemiology of CD 

Geography 

The incidence of CD displays a north-south gradient and appears to be more common in the 

northern latitudes. Regions reporting high incidence and prevalence estimates of CD include 

northern Europe and North America, while lower estimates of CD have been reported in southern 

Europe and Asia (Andres PG & Friedman LS, 1999, Farrokhyar F, 2001). The incidence of CD is 

lower in Africa, Asia, and Australia, but whether this finding is attributable to geographical 

location or ethnicity is not known. Studies of hospitalization rates for IBD among Medicare 

recipients and U. S. military veterans also suggest a north-south gradient (Sonnenberg et al., 1991).  

CD has also been found to occur more frequently in urban areas than in rural regions (Hanauer SB, 

2006). Epidemiological studies have demonstrated that CD is more common among Caucasians 

and people of Jewish descent (Ashkenazi heritage) (Zlotogora et al., 1990). Interestingly, the 

incidence of CD is higher among American and European Jews than among Israeli Jews. 

Incidence & Prevalence  

The incidence of CD has stabilized in the US over the past 20 years, but the prevalence is 

on the rise. However, in Europe both incidence and prevalence rates are on the rise. In North 

America, incidence rates range from 3.1 to 14.6 cases per 100,000 person years for CD; prevalence 

ranges from 26 to 199 cases per 100,000 persons for CD (Loftus EV, 2002). When extrapolated to 

an estimated combined population of 320 million persons in the United States and Canada in 2003, 

this implies that between 10,000 and 47,000 residents of the United States and Canada are 

diagnosed with CD annually, and as many as 630,000 persons suffer from CD (Loftus EV, 2004).  

CD can be termed "a disease of the young" because it primarily affects young people in the 

prime of their life (Hanauer SB, 2006). IBD demonstrates a bimodal age distribution (i.e., 

incidence peak in the second or third decades in life followed by a second, smaller peak in later 
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decades). The mean age at diagnosis ranged from 33.4 years to 45 years, whereas the median age at 

diagnosis was 29.5 years (Loftus EV, 2004). Crohn’s disease affects both men and women and 

seems to run in some families, but it is observed slightly more frequently in women (female-to-

male ratio range: 1:1 to 1.8:1) (Wagtmans MJ, 2001). About 20 percent of people with CD have a 

blood relative with some form of inflammatory bowel disease, most often a brother or sister and 

sometimes a parent or child (Hanauer SB, 2006).  

Mortality 

A meta-analysis of published literature reporting standardized mortality ratios for CD 

patients from 1970 to 2004 indicated that mortality risk of CD patients is more than 50%. CD 

patients have an increased Standardized Mortality Ratio of 1.52 and this has not changed 

significantly over the last 30 years (Canavan et al., 2007). In a different study conducted by 

Canavan et al., the incidence of death in patients diagnosed with CD in Cardiff, UK over 20 years 

ago was studied. The study found that patients diagnosed at a younger age have a worse prognosis 

than those diagnosed later in life in addition to a reduced life expectancy compared with the 

general population. Kaplan-Meier analysis showed that the median age at death was 58 years for 

patients who were between 10 to 26 years of age at the time of diagnosis, 66 years for those 27-52 

years of age, 74 years for those 53-58 years of age , and 79 years for those over 59 years of age.  

According to the NIH, there were 1.1 million ambulatory care visits, 1.8 million 

prescriptions, 141,000 hospitalizations, and 622 deaths attributed to IBD in 2004 (Everhart JE, 

2008). 
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Economic Burden of CD 

CD is associated with high costs. Crohn's patients requiring hospitalization tend to have 

higher utilization and were responsible for a majority of total direct cost expenditures. New 

therapies have the potential to reduce overall cost of care if they prevent Crohn's-related surgeries 

and hospitalizations. Recent estimates indicate that the economic burden of CD in the US ranges 

from $10.9 to $15.5 billion (including indirect costs) and from £2.1–£16.7 billion in Europe (Yu et 

al., 2008). In the US, the total cost of CD per patient per year (direct and indirect costs) was 

$25,282–$26,192, of which indirect costs accounted for approximately 28% of the total costs (Yu 

et al., 2008). Using the prevalence rate of CD in North America of 144–198/100,000, the total 

direct medical costs of CD were estimated to be $7.8–$11.2 billion in 2006. Hospitalizations 

accounted for approximately 57% of direct medical costs on average; hospitalization (including 

surgery) for CD costs $4.4–$6.4 billion a year in the US (Yu et al., 2008). Similar methods were 

applied to estimate the cost of CD in the European Union; the total direct medical costs were 

estimated to be £0.8–£5.2 billion and the total economic burden of CD was £2.1–£16.7 billion. The 

total economic burden of CD was substantially higher than the direct medical costs because 64–

69% of the total costs resulted from indirect costs in European countries. 

Symptoms of CD 

The most common symptoms of CD are abdominal pain, often in the lower right area, and 

diarrhea, rectal bleeding, weight loss, arthritis, skin problems, and fever (Fiocchi, 1998). Bleeding 

may be serious and persistent, leading to anemia. Children with CD may suffer delayed 

development and stunted growth (Langholz et al., 1998). The range and severity of symptoms vary 

from patient to patient. 
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Diagnosis of CD 

Some delay is observed while making a diagnosis of CD among patients, partly due to the 

vague nature of their symptoms. Patients commonly wait up to six months before consulting a 

physician, particularly those patients with milder cases. Diagnosis of CD is very complex, mainly 

because other GI disorders (e.g., ulcerative colitis (UC), irritable bowel syndrome and colon 

cancer) can present with symptoms similar to those of CD; differential diagnosis is particularly 

important (Lichtenstein at al., 2009). Although the location, symptoms, and histological findings of 

CD and UC typically differ, they can often be difficult to differentiate. Differential diagnosis 

usually covers analysis of the patient’s medical history, blood, and stool samples (Mayo Clinic, 

2008). In addition, some specific procedures are also performed to detect CD (e.g., x-ray, 

endoscopy, CT scan, MRI or other small-bowel imaging techniques) (Carucci et al., 2002, 

Mackalski et al., 2005).  Figure 2 compares the images of normal and inflamed colons. The 

Crohn’s Disease Activity Index questionnaire (CDAI) may be administered to patients, which 

helps to quantify their symptoms (Best et al., 1976). According to these scores, the patients are 

classified as in remission, mild, moderate, or severe CD (Table 1).  
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Figure 2: Endoscopic Observations of the Colon, Comparing Normal and CD State 

 

Courtesy- Dr. Rusell Cohen, Univ. Of Chicago Med Center 

 

Table 1: Classification of CD 

Remission 
(CDAI 0 to <150) 

Mild CD 
(CDAI ≥150 to ≤220) 

Moderate CD 
(CDAI >220 to ≤330) 

Severe CD 
(CDAI >330 to ≤450) 

No pain most days Mild pain most days 
Moderate pain most 
days or severe pain 
some days 

Severe pain most days 

No more than 1 loose 
stool per day 

About 3 diarrhea stools 
per day 

About 8 or more 
diarrhea stools per day 

More than 12 diarrhea 
stools per day 

Generally feel well Generally feel below 
par Generally feel poorly Generally feel terrible 

No problems with work 
or leisure activities 

Some problems with 
work or leisure 
activities 

Considerable problems 
with work or leisure 
activities 

Unable to engage in 
work or leisure 
activities 

 
Source: Best et al; 1976, Development of a Crohn's disease activity index. National Cooperative Crohn's Disease 
Study.Gastroenterology, 70(3), 439-44. 
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Of all cases of CD, about 35% involve the ileum, about 45% involve the ileum and colon, and 

about 20% involve the colon alone (Merck Manual of Diagnosis). Occasionally, the entire small 

bowel is involved, and rarely, the stomach, duodenum, or esophagus. The perianal region is also 

affected in one-quarter to one-third of cases. CD can affect different parts of the intestine and 

depending on the location it is diagnosed as (classified by Crohns & Colitis Foundation, 2010): 

• Ileocolitis: The most common form of Crohn's, affecting the ileum and colon. Some of the 

symptoms include diarrhea and cramping or pain in the right lower part or middle of the 

abdomen. It is accompanied by significant weight loss.  

• Ileitis: It affects the ileum. Symptoms are the same as with ileocolitis. Some complications 

may include fistulas or inflammatory abscess in the right lower quadrant of the abdomen.  

• Gastroduodenal CD: It affects the stomach and duodenum. Symptoms include loss of 

appetite, weight loss, and nausea. Vomiting may indicate that narrowed segments of the 

bowel are obstructed.  

• Jejunoileitis: Produces patchy areas of inflammation in the jejunum. Symptoms include 

abdominal pain (ranging from mild to intense) and cramps following meals, as well as 

diarrhea. 

• Crohn's (granulomatous) colitis: Affects the colon only. Symptoms include diarrhea, 

rectal bleeding, and disease around the anus (abscess, fistulas, and ulcers). Skin lesions and 

joint pains are more common in this form of Crohn's than in others.  
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Etiology & Pathophysiology of CD 

CD is an idiopathic disorder, which may be caused by a combination of environmental and 

genetic factors (Fiocchi et al., 1998). One of the most accepted theories is that the body’s immune 

system reacts abnormally in people with CD mistaking bacteria, foods, and other substances as 

foreign substances and this triggers an antigen-antibody reaction (Brzezinski et al., 1997) During 

this process, white blood cells accumulate in the lining of the intestines, producing chronic 

inflammation, which leads to ulcerations and bowel injury. Moreover, several other factors are also 

involved: the genes the patient has inherited, family history, the immune system itself, and the 

environment. It is believed that a genetic susceptibility to CD may trigger an abnormal response to 

the bacteria in some patients (Bonen DK & Cho JH, 2003). 

Furthermore, studies have also shown that a protein produced by the immune system, called 

TNF, may be a possible cause for the inflammation associated with CD (Gross et al., 1991). Also, 

mutations in a gene called NOD2/CARD15 tend to occur frequently in people with CD and seem to 

be associated with an early onset of symptoms as well as a high risk of relapse after surgery for the 

disease (Bonen et al., 2002). Genetic analysis of CD patients show that mutations in the NOD2 

gene are more commonly associated with early-onset disease and CD characterized by an ileal or 

stricturing (fibrostenotic) phenotype compared with colonic disease (Abreu et al., 2002). Because 

there are ethnic and regional variations among CD patients who carry NOD2 mutations, additional 

research is needed to unravel the precise role the NOD2 gene plays in the evolution of CD. For 

example, studies have shown that the three most common NOD2 mutations found in Caucasian CD 

patients occur less frequently in African-American CD patients and were not present in a sample of 

350 Japanese CD patients (Bonen et al., 2002; Inoue N, 2002).  Results from several family-based 

epidemiological studies suggest that genetics may play a role in the development of CD. The 

disease has been shown to aggregate in families, and relatives of CD patients are at an increased 
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risk for developing the disease. In a study involving 964 CD patients from the Mount Sinai 

Hospital IBD Research Unit, 10% were shown to have a family member affected with IBD; of 

these 96 patients, 78.1% had family members affected by CD only (McLeod et al., 1997).  

 

Risk Factors for CD 

 

Age 

As mentioned earlier, patients develop CD at a young age. Most people are diagnosed with 

Crohn's between the ages of 20 and 30 (Jantchou et al., 2006). 

Ethnicity 

Although whites have the highest risk of the disease, it can affect any ethnic group. Patients 

belonging to an Ashkenazi Jewish and/or European descent are four to five times more prone to 

developing CD (Jantchou et al., 2006). 

Family history 

The risk of contracting CD is higher if a person has a close relative, such as a parent, sibling 

or child, with the disease. If a sibling has CD, the risk of developing the disease is 30 times higher 

compared to the general population (Jantchou et al., 2006). 

Smoking 

Cigarette smoking appears to be a risk factor for developing CD. A meta-analysis of several 

studies suggests that smokers are two to four times more likely to develop CD than nonsmokers 

(Calkins BM, 1989). Smoking also appears to affect the frequency of disease recurrence in CD 

patients (Sutherland LR, 1990).  
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Diet 

Diet affects digestive tract physiology and may influence CD etiology. In general, 

populations that consume non-Western diets (Africans, Chinese, East Indians, and Japanese) have a 

low incidence of CD (Persson PG, 1987). In addition, researchers have proposed a direct 

relationship between CD and the consumption of refined sugar and between CD incidence and 

reduced fruit and vegetable consumption (Persson PG, 1987).  

Complications of CD 

CD often leads to serious complications which makes the condition more debilitating. The 

most common complication is blockage of the intestine. Complications can be classified as local 

and systemic.  

Local Complications 

Abscesses and fistulas, two local complications of CD, arise when ulcers or fissures extend 

through the entire intestinal wall into extra-intestinal tissue. An abscess forms when intestinal 

contents leak from a fissure and collect as a pocket in the peritoneal cavity (Steinberg DM, 1973). 

Abscesses, which occur in 15-20% of CD patients, are often accompanied by fever and abdominal 

pain. Resection of the affected portion of the intestine is often necessary to provide effective 

treatment for an abscess because simple drainage of the collected fluid may be inadequate and 

result in the development of a fistula. Fistulas develop when fissures from one loop of intestine 

extend through to another epithelial surface, such as another loop of intestine, the bladder, the 

vagina, or even the skin. Fistulas develop in 20-40% of patients with CD (Steinberg DM, 1973). If 

a fistula is small, pharmacological treatment alone may be sufficient to close it. Large or multiple 

fistulae may require surgery if they are associated with intractable symptoms such as fever or pain. 
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Other local complications found in CD patients are intestinal obstructions (especially in the small 

intestine) and toxic megacolon—a potentially life-threatening acute dilation of the colon. 

Systemic Complications 

CD patients may suffer from a number of systemic complications, including fever, fatigue, 

malnutrition, and weight loss. Patients may also suffer from arthritis, dermatological conditions, 

inflammation of the eyes (uveitis), and liver dysfunction, but these complications are more 

common among CD patients with Crohn’s colitis than in those with disease limited to the small 

intestine (Lichtenstein et al., 2009). The cause of these extracolonic complications is not known, 

but they may be linked to the abnormal immune system responses characteristic of CD. Most 

patients with CD experience weight loss, in part a consequence of diminished food intake and 

malabsorption of nutrients. Patients who suffer from CD may eat less because of diminished 

appetite or to avoid the abdominal pain that may follow a meal. Inflammation of the small intestine 

also compromises patients’ ability to fully digest and absorb nutrients from food (Workmann et al., 

1984). In addition to weight loss, CD patients usually have moderate anemia (stemming from iron, 

vitamin B12, or folate deficiencies) and gallstones and kidney stones (caused by bile salt 

malabsorption). Malnutrition may also put a CD patient at risk for loss of bone mass. CD-

associated arthritis typically affects joints in the hands, elbows, ankles, knees, and lower spine 

(Workmann et al., 1984). 

Risk of Colon Cancer 

The risk of colon cancer among CD patients is less clearly understood than the well-

established risk among UC patients, but studies suggest CD patients with extensive Crohn’s colitis 

are at an 18-fold higher risk of developing colon cancer compared with the general population 

(Gillen CD, 1994).  
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Health Care Resource Utilization of CD Patients 

CD imposes a marked societal and economic impact owing to its propensity for onset in 

early adult life, chronicity, associated morbidity and disability, and need for hospitalization and 

surgery (Bodger K, 2002). Surgery is frequently required to manage the aforementioned CD- 

related complications and to provide symptomatic relief for patients who are refractory to 

pharmacologic therapy. Approximately 60% of patients will ultimately develop a stricturing or 

penetrating complication and surgery is frequently required to manage these complications (Feagan 

et al., 2007).  Over time, up to 75% of patients with CD will require surgery (Hanauer SB, 2006), 

and surgical recurrence rates were found to be as high as 78% over the 20 years following the first 

surgery (Wolters et al., 2004). 

CD is also frequently characterized by recurrent flares interspersed with periods of inactive 

disease and remission. Because there is no cure for this relapsing and chronic disease, most patients 

require long-term medications. In addition, the early disease onset in most patients increases the 

length of time the disease can impair economic productivity (i.e., impacts indirect costs) as 

compared with other chronic illnesses. Therefore, CD consumes a large amount of medical 

resources and presents a significant economic burden to society. 

Some of the surgeries conducted on CD patients are listed below: 

Strictureplasty 

When CD affects the small intestine, areas of diseased bowel may alternate with areas of 

normal bowel. The areas of active disease may narrow, forming strictures, which can block the 

passage of digested food.  Strictureplasty is a procedure which widens the strictured area without 

removing any portion of the small intestine (Tjandra JJ & Fazio VW, 1992). 
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Resection 

If a stricture is long, or there are multiple strictures close to one another, it may be 

necessary to remove the affected section of the intestine. This is called a resection. The two ends of 

healthy intestine are then joined together in a procedure called anastomosis (Tjandra JJ & Fazio 

VW, 1992). 

Colectomy & Proctocolectomy 

For some patients with severe CD affecting the colon, surgery may be needed to remove the 

entire colon (colectomy). However, some patients may need a proctocolectomy – a procedure 

involving the removal of both the colon and rectum that is performed along with an ileostomy. An 

ileostomy, performed after the proctocolectomy involves bringing the end of ileum through a hole 

(stoma) in the abdominal wall, allowing drainage of intestinal waste out of the body (Tjandra JJ & 

Fazio VW, 1992). 

Although surgery alleviates acute CD symptoms, about 50 percent of adult patients will 

have a recurrence of symptomatic CD within five years after having a resection. The disease 

usually recurs at the site of the anastomosis or ileostomy (Tjandra JJ & Fazio VW, 1992). 

 

 

 

 



 20

Section 2 - Treatment of CD 

Overview 

The goals of treatment for CD are to achieve and maintain steroid-free symptomatic 

remission, suppress inflammation, minimize complications, hospitalizations and surgeries, improve 

quality of life and avoid premature mortality. An ideal treatment would achieve these goals while 

having a minimal side-effect profile. Treatment may include drugs, nutrition supplements, surgery, 

or a combination of these options mainly to control inflammation, correct nutritional deficiencies, 

and relieve symptoms such as abdominal pain, diarrhea, and rectal bleeding. At this time, treatment 

can help control the disease by lowering the number of times a person experiences a recurrence, 

but there is no cure. Treatment for CD depends on the location and severity of disease, 

complications, and the person’s response to previous medical treatments when treated for 

reoccurring symptoms. Some people have long periods of remission, sometimes years, when they 

are free of symptoms. However, the disease usually recurs at various times over a person’s lifetime. 

This changing pattern of the disease means one cannot always tell when a treatment has helped. 

Predicting when a remission may occur or when symptoms will return is not possible. Someone 

with Crohn’s disease may need medical care for a long time, with regular doctor visits to monitor 

the condition. 

The most common pharmacological therapies used to treat CD are aminosalicylates, 

antibiotics, steroids, immunosuppressants and monoclonal antibodies (biologics). They are 

explained in detail below: 
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Current Therapies 

CD treatment patterns may be generally categorized into two groups: therapies for acute 

flare-ups and chronic regimens for maintenance of remission. The drugs used to treat CD are 

described below: 

Aminosalicylates  

The aminosalicylate class consists of agents that contain 5-aminosalicylic acid (5-ASA), 

one of the oldest anti-inflammatory compounds employed in the treatment of inflammatory bowel 

diseases, and often used as a first-line treatment for IBD (Rasmussen et al., 1987). Used in high 

doses, these drugs can induce remission in acute attacks of CD. In long-term use, lower doses of 5-

ASA may be prescribed as a CD maintenance therapy. Aminosalicylates act by inhibiting 

leukotriene production and scavenging reactive oxygen metabolites (Mahida YR, 1991). Some of 

the commonly prescribed aminosalicylates for CD are sulfasalazine, mesalamine and balsalazide. 

The most common side effects, which occur in approximately one-third of patients, include 

headache, nausea, dyspepsia, and anorexia. Less common side effects are fever, rash, arthralgia, 

hemolysis, neutropenia, exacerbation of colitis, hypersensitivity reactions, and nephrotoxicity 

(Rasmussen et al., 1987). 

Immunosuppressants 

Immunosuppressants have increasingly become first-line therapy for moderate and severe 

cases of CD, typically as adjunctive therapies and as maintenance therapies. Immunosuppressants 

target key immunological processes and molecules through a variety of mechanisms. Among these 

agents’ effects are blocking the activation of T-helper and cytotoxic lymphocytes, promoting the 

accumulation of anti-inflammatory molecules, and reducing the formation of antibodies which 

target the GI system and cause inflammation (Korelitz BI, 1995).  The commonly used 
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immunosuppressants are 6-mercaptopurine (6-MP), azathioprine, cyclosporine and methotrexate. 

None of the agents in this class are approved for CD, but their off-label use for this indication 

followed clinical trial results demonstrating their utility.  Approximately 15% of patients treated 

with 6-MP experience adverse reactions to the drug (Lamers CB, 1999). Side effects include fever, 

rash, nausea, and diarrhea, as well as more serious adverse events such as bone marrow toxicity 

(myelosuppression, leukopenia), infections, pancreatitis, and hepatitis. Serious adverse events 

include leukopenia, pancreatitis, severe infections, and myelosuppression (bone marrow 

suppression) (Bouhnik et al., 1996). 

Corticosteroids  

Corticosteroids are amongst the most effective agents for inducing remission in acute CD 

attacks. However, because they are associated with a number of significant side effects, their use in 

CD maintenance therapy is typically reserved for only severe and refractory cases (Rutgeerts PJ, 

2004). Corticosteroids exert their anti-inflammatory and immunosuppressive effects by regulating 

hormone-responsive gene expression. They inhibit the production of cytokines such as 

Interleukins,TNF-α, as well as leukotrienes. Corticosteroids also inhibit or reduce T-cell 

proliferation, monocyte and neutrophil migration into intestinal tissues, and total circulating 

lymphocyte levels (Rutgeerts PJ, 2004). Commonly prescribed steroids are prednisone, 

prednisolone, budesonide and hydrocortisone. Some common side-effects are headache, 

osteoporosis, cataract, glaucoma, myopathy, fatty liver, hyperlipemia and hyperglycemia. 

Antibiotics  

Although not formally indicated for the treatment of CD, antibiotics have been used to treat 

CD patients for decades. Antibiotics are generally prescribed for fistulizing or otherwise refractory 

CD and for postsurgical cases. Broad-spectrum antibiotic agents that are highly effective against 
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anaerobic bacteria are most effective for CD, suggesting they may sterilize microabscesses in 

inflamed tissue or alter gut flora (Prantera et al., 1998). However, not all broad-spectrum agents are 

equally effective, suggesting that an additional mechanism is active during CD.  Commonly 

prescribed antibiotics are metronidazole and ciprofloxacin. The most common side effects 

associated with antibiotics are nausea, accompanied occasionally by headache, anorexia, and 

vomiting. Parasthesias are the major side effect of long-term therapy. Metallic taste, glossitis, 

stomatitis, urticaria, vaginal and urethral burning, dark urine, and reversible neutropenia may also 

occur (Prantera et al., 1998). 

Nonpharmacological Treatment 

Nonpharmacological approaches for CD include nutritional therapies and surgical 

procedures (e.g., bowel resection, bowel bypass, colectomy and strictureplasty). Nutritional 

therapies are generally reserved for the most severe cases, such as patients suffering from poor GI 

absorption and malnutrition. The use of probiotics, which aim to alter the balance of “good” and 

“bad” bacteria in the intestines of CD patients through the ingestion of probiotic products (e.g., 

yogurt and nutritional supplements), is an alternative approach to conventional pharmacotherapy 

that is gaining in popularity (Rhodes J & Rose J, 1986). However, large-scale, high-quality, 

randomized clinical trials are needed to clarify how probiotics work and to demonstrate their utility 

in the treatment of CD. Patients are considered surgical candidates if they suffer from extensive 

intestinal inflammation, develop strictures or fistulas, or have severe disease that is unresponsive to 

even the strongest immunomodulatory drugs. Surgical therapy does not cure CD patients; they 

often require additional surgeries after the initial bowel resection, and too many surgeries can lead 

to short bowel syndrome, a condition in which patients are unable to adequately absorb nutrients 

(Casellas et al., 2000). 
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Biologic Therapy for CD 

Biologic therapies are reserved for patients who do not improve with conventional therapies 

such as steroids and immunosuppressants.  The biologics used for treating CD are broadly 

classified on the basis of the action that interferes with the inflammatory process; biologics that 

inhibit TNF-α (infliximab, adalimumab, and certolizumab) and biologics that inhibit alpha 

integrins (natalizumab). Infliximab, the first marketed anti-TNF-α drug, is a chimeric monoclonal 

antibody and was approved in 1998. Biologic therapies are assuming ever more important roles in 

treating CD. New evidence suggests that earlier, more aggressive use of biological therapies for 

CD may improve overall efficacy rates, as well as reduce long-term complications (Rutgeerts et al., 

2009). In addition to optimizing the use of older biologic therapies, recent and ongoing clinical 

trials are evaluating the clinical efficacy of a large number of other biologic therapies, honing in on 

a wide array of immunological targets. The promise of biologic therapies stems from their ability to 

induce complete and long-lasting remission of symptoms in a way that ‘standard’ therapies have 

not been able to accomplish. The biologics prescribed for CD treatment are described below. 

Tumor-Necrosis Factor-Alpha Inhibitors 

During active flares of CD, neutrophils and monocytes migrate from the bloodstream into 

the intestinal mucosa and submucosa, where they secrete proinflammatory molecules, including 

cytokines and tissue-damaging free radicals. Inhibitors of TNF-α, a potent inflammatory cytokine, 

represent advancement in the treatment of CD, particularly for patients with fistulizing disease 

(Stokkers et al., 1995). Receptors for TNF-α are found on the surface of most cells, including 

mononuclear cells and cells in the synovium. TNF-α inhibitors reduce free, bioactive TNF-α via 

several different mechanisms, thus inhibiting its ability to activate the inflammatory cascade. Some 

agents emulate the physiological role played by soluble TNF receptor. This action modulates the 

amount of circulating, bioactive TNF-α by binding to the cytokine before it can activate cell-
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surface receptors on mononuclear cells (Stokkers et al., 1995).  Other TNF-α inhibitors block the 

production of TNF-α well upstream of the receptor-binding process. However, concerns have been 

raised whether chronic immunosuppression leads to opportunistic infection, malignancies, and 

other complications (Nahar IK, 2003). Because of their relatively high cost, cumbersome IV 

delivery route, and risk of immunomodulatory side effects, TNF-α inhibitors are typically reserved 

for CD patients with severe, refractory, or steroid-dependent disease. Infliximab (Remicade), the 

first anti-TNF-α agent approved for CD, was launched in the United States in 1998. Other drugs in 

this category which have been recently approved are adalimumab (Humira) and certolizumab 

(Cimzia). Biologics have superior efficacy compared to steroids and immunosuppressants, but are 

also not without risks of adverse events. These include the development of immunogenicity and 

allergic reactions due to the fact that they can elicit antibody development which can also alter 

therapy effectiveness (Rutgeerts et al., 2009). As of September 2010, the boxed warning for 

infliximab includes an increased risk for infections (bacterial sepsis, tuberculosis and invasive 

fungal infections), including progression to serious infections leading to hospitalizations and death, 

and hepatosplenic T-cell lymphoma (Remicade, 2010).  The boxed warnings for adalimumab and 

certolizumab include tuberculosis, invasive fungal and other opportunistic infections, some of 

which have been fatal (Prescriber information, Adalimumab, 2010; Certolizumab, 2010). 

Selective Anti-Adhesion Molecules 

Selective Anti-Adhesion molecules block interactions between adhesion molecules on 

circulating immune cells and their endothelial cell receptors and decrease the migration of these 

cells through the endothelium, thereby decreasing chronic inflammation (Rutgeerts et al., 2009). 

TYSABRI (natalizumab) is the only currently marketed drug belonging to this class. 
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CD patients often follow a treatment regimen according to their type of disease.  Figure 3 

demonstrates the algorithm used to treat patients according to their CD status. 
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Figure 3: Algorithm for the Treatment of CD Patients 

(Source: CD management in adults, Lichtenstein et al., 2009) 
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Section 3- Natalizumab (TYSABRI) & CD 

The Food and Drug Administration approved TYSABRI as a treatment for Multiple 

Sclerosis in 2004 and for CD in 2008. TYSABRI is indicated for inducing and maintaining clinical 

response and remission in adult patients with moderately to severely active CD and unable to 

tolerate conventional CD therapies and TNF-α inhibitors.  TYSABRI is developed and marketed 

jointly by Biogen-IDEC and Elan pharmaceuticals; it is available only through a special restricted 

distribution program called the TOUCH™ Prescribing Program and must be administered only to 

patients enrolled in this program. 

Mechanism of Action 

Natalizumab is a humanized IgG4 anti-α4-integrin monoclonal antibody that inhibits both 

α4β7-integrin/mucosal addressin-cell adhesion molecule-1 (MadCAM-1) interaction and 

α4β1/vascular-cell adhesion molecule-1 (VCAM-1) binding (Ghosh S, 2003). As depicted in 

Figure 4 below, adhesion molecules (integrins) mediate the selective binding between the 

leukocytes and the endothelial cells regulating the migration of leukocytes into the normal and 

inflamed intestine. Natalizumab interferes with the migration of leukocytes to the sites of 

inflammation by targeting adhesion molecules (α4-integrin or α4β7-integrin), selectively expressed 

in venules in the gut and gut-associated lymphoid tissue (Ghosh et al., 2003). Natalizumab has 

been demonstrated to have significant clinical efficacy for Multiple Sclerosis in two Phase III 

trials, the AFFIRM trial, which compared natalizumab with placebo, and the SENTINEL trial, 

which permitted the concurrent use of beta interferons (Horga et al., 2007). The results of three 

randomized controlled induction trials (explained below) suggest that natalizumab may be effective 

treatment for active Crohn’s disease. 
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Figure 4: Mechanism of Action of Natalizumab 

Source:  Guagnozzi D & Caprilli R; Biologics. 2008 June; 2(2):275-284. 
 

Clinical Trials for Treatment of CD with Natalizumab 

Evaluation of Natalizumab in Active Crohn’s Disease Therapy-1 (ENACT-1) 

ENACT-1 was a double-blind, placebo-controlled study that included 905 patients 

randomized in a 4:1 ratio to 300 mg natalizumab or placebo. Patients received three doses at four-

week intervals and were evaluated for a period of 12 weeks to determine natalizumab’s ability to 

induce a response (defined as a 70-point or greater reduction in CDAI score) and remission (CDAI 

score of 150 points or lower) (Sandborn et al., 2005). Treatment with natalizumab did not produce 

a significant difference in response and remission induction compared with placebo at week 10, the 

trial’s primary endpoint. However, there was a significant difference in response and remission 

rates between the two groups at week 12, as well as significant differences at week 10 on 

secondary measures of efficacy such as IBDQ scores (a measure of quality of life), time to 

remission, and mean changes in CDAI score. Analysis of a subpopulation of patients with active 

inflammation—comprising 72% of all patients enrolled in the ENACT-1 trial—revealed significant 

differences in response and remission rates at week 10 between patients treated with natalizumab 

and those treated with placebo. Additionally, the rate of adverse events was similar among 
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natalizumab and placebo recipients. Headache, nausea, and abdominal pain were the most 

commonly reported side effects regardless of the treatment group. 

Researchers stated that the insignificant findings for the missed primary endpoint in 

ENACT-1 appear to be due to a higher than expected placebo response rate, and that this higher 

rate may be attributable to the study design. 

Evaluation of Natalizumab as Continuous Therapy (ENACT-2) 

ENACT-2 evaluated natalizumab’s efficacy as a maintenance therapy. The 339 patients 

who demonstrated a response to and/or achieved remission with natalizumab in the ENACT-1 

study were reassigned in this trial. Study participants were randomized to receive either placebo or 

300 mg natalizumab as a monthly infusion for up to 12 months, and the study’s primary endpoint 

was the proportion of patients who were able to maintain a response to natalizumab for six 

additional months (Sandborn et al., 2005). Loss of response was defined as a 70-point or greater 

increase in CDAI or a CDAI score of 220 or greater. After six months of treatment, 61% of 

natalizumab recipients and 29% of placebo recipients continued to demonstrate a clinical response 

while 44% of patients treated with natalizumab maintained clinical remission - compared with 26% 

of patients treated with placebo. Both the response and remission findings were statistically 

significant. Another key endpoint from the ENACT-2 study was the ability of patients to withdraw 

from steroid therapy. After six months, 55% of natalizumab-treated patients who took steroids 

during the ENACT-1 trial were able to cease steroid treatment, compared with 25% of the placebo 

group. This finding, too, was statistically significant. 

These final results showed that natalizumab is able to maintain a clinical response and 

remission in patients through one year. At the end of 12 months, 54% and 39% of natalizumab-

treated patients maintained a clinical response and remission, respectively. Corresponding 12-

month response and remission rates for the placebo group were 20% and 15%, respectively. 
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Additionally, 49% of patients treated with natalizumab were able to withdraw from steroids at the 

end of 12 months, compared with 20% of placebo-treated patients. During the ENACT-2 trial, 

there was no noticeable difference in the rate of adverse events, either serious or non-serious, 

between natalizumab and placebo-treated patients. Headache, nasopharyngitis, nausea, and 

abdominal pain were the most commonly reported side effects in the 12-month study. 

The Efficacy of Natalizumab in Crohn’s Disease Response and Remission (ENCORE)  

The ENCORE trial was designed to study the effectiveness of natalizumab as an induction 

therapy. This placebo-controlled study enrolled a total of 509 patients who were randomized 1:1 to 

receive either natalizumab 300 mg (n = 259) or placebo (n = 250) every 4 weeks for 12 weeks 

(Targan et al., 2007). The results of the clinical trial indicated that a significantly greater proportion 

of patients treated with natalizumab than with placebo met the primary endpoint of induction of 

response (48% of the natalizumab vs. 32% of the placebo, p =.001) at week 8 sustained through 

week 12 (Targan et al., 2007). Significant response to natalizumab was noted as early as 4 weeks 

(p=.009), and also superior remission rates were noted for natalizumab treated patients at weeks 8 

and 12 when compared with placebo-treated patients p =.002).  

The ENCORE and ENACT trials also evaluated the impact of natalizumab on HrQoL, 

which was measured using the Inflammatory Bowel Disease Questionnaire (IBDQ) and the Short 

Form-36 (SF-36), and collected at baseline and at week 12. These outcomes are discussed later in 

Section 4. The study design of the clinical trials is shown below in Figure 5. 
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Figure 5: Flow Chart of Clinical Trials with Natalizumab 

 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: (Dudley Brown et al., 2009) 

 

 

 

 

 

905 Patients randomized 
at  

week 0 

 
724 received Natalizumab at 
baseline and weeks 4 and 8 

 

  354 who responded in 
ENACT-1 were reassigned to 

ENACT-2 

175 randomized to 
Natalizumab 

179 randomized to 
Placebo

339 ENACT-2 patients assessed 
for Efficacy &HrQoL 

   168 eligible   171 eligible  

509 Patients randomized in 
ENCORE and assessed for 

Efficacy & HrQoL 

259 randomized to 
Natalizumab 

250 randomized to 
Placebo 

  7 not eligible    8 not eligible  

ENCORE ENACT-1 

    
       Maintenance        

       study 

 
      Induction 

   studies 



 33

Side Effects of Natalizumab 

Natalizumab, like any other biologics, has potential side-effects. The boxed warning for 

natalizumab indicates an increased risk of progressive multifocal leukoencephalopathy (PML), an 

opportunistic viral infection of the brain that usually leads to death or disability. PML damages 

myelin, the fatty sheath which protects nerves in the white matter of the brain. It can lead to loss of 

coordination, weakness of the legs or arms, disorientation, seizures, vision loss, impaired speech, 

and cognitive deterioration. Other side effects with TYSABRI include:  serious allergic reactions, 

liver damage, headache, feeling tired, urinary tract infection, joint pain, lung infection, depression, 

pain in the arms and legs, diarrhea, vaginitis, rash, nose and throat infections and stomach pain. 

Progressive Multifocal Leukoencephalopathy (PML) 

In February 2005, natalizumab was withdrawn from the market following the diagnosis of 

PML in two patients receiving the agent, both of whom had also received beta interferons (Warnke 

et al., 2010). The FDA allowed natalizumab back to the U.S. market in July 2006 after deciding 

that the benefit of the drug-the most effective yet against MS-was worth the risk. The drug was 

brought back under a strict patient monitoring TOUCH™ program. As of December 2010, there 

have been 79 reported cases of PML linked to natalizumab. Sixteen of these people have died as a 

result of PML (Biogen Press release, 2010). Part of the increase in PML is attributed to the fact that 

more people are passing the 2-year mark for infusions. The rate of PML increases with the length 

of time a patient remains on the drug. The incidence of PML in patients taking natalizumab for 

roughly a year is 0.01 per 1,000 patients. That rate rises to 0.35 cases per 1,000 in patients taking 

the drug for between one and two years, and to 1.47 cases for patients taking it between two and 

three years. The overall rate of PML is still within the 1 in 1,000 level, which is what the 

companies found in clinical trials. Table 2 summarizes cumulative rates of PML according to 



 34

geographic location and number of TYSABRI infusions received since TYSABRI re-marketing 

(FDA, 2010). The TYSABRI drug information sheet is attached in Appendix C. 

Table 2: Cumulative Rates of PML 

Number of 
TYSABRI 

infusions received 

Overall cumulative 
rate of PML per 1,000 

patients 

Cumulative rate of PML 
per 1,000 patients 

outside of U.S. 

Cumulative rate of 
PML per 1,000 
patients in U.S. 

> 1 0.5 0.7 0.3 
> 12 0.8 1.1 0.5 
> 24 1.3 1.9 0.8 
> 30 1.0 1.8 0.5 

 

Cause of PML 

John Cunningham Virus (JCV) infection - JCV is a type of human polyomavirus which is 

widespread in human populations, with 50–70% of individuals having antibodies to the virus by 

the age of 65 years (Khalili et al., 2007). JCV has not been associated with symptomatic clinical 

illness, and the distribution of the virus in systemic organs and/or the brain during primary 

infection is not known. Following initial infection, however, the virus persists in renal tubular 

epithelial cells, and excretion of JCV has been documented in immunologically normal older 

individuals, as well as during pregnancy or immunosuppression. PML has been thought to arise 

when reactivation of latent JCV in the kidneys results in a viraemia, in which virus in blood or B-

lymphocytes enter the brain to cause disease (Khalili et al., 2007). 

Treatment of PML  

The only effective treatment for PML at this time is to quickly restore the immune system. 

One method to restore the immune system which has been used in TYSABRI-treated patients is to 

perform plasma exchange or plasmapheresis (Stüve et al., 2007).  In this process, whole blood is 

withdrawn from the patient then plasma is removed from the blood.  Donor plasma replaces the 
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removed plasma, and then the blood is transfused back into the patient.  Following treatment, some 

patients experience immune reconstitution inflammatory syndrome (IRIS), a condition in which the 

recovering immune system produces an intense inflammatory response against the JC virus, thus 

making symptoms worse (Miravalle et al., 2010). If IRIS develops, MRI images may show 

contrast-enhancing lesions and significant cerebral edema.  Steroids may be helpful in combating 

IRIS.  

However, in a recent study conducted by Rinaldi et al., no evidence of subclinical JCV 

reactivation was found in natalizumab-treated MS patients up to 18 months of therapy, but a 

marked increase in circulating B cells were observed. Moreover, the efficacy of natalizumab, its 

tolerability and the positive impact on HrQoL were confirmed in this study (Rinaldi et al., 2010). 

As with all medical treatments, the potential benefits of alternative therapies must be 

weighed against their potential risks and the risks of inadequately treated disease (Targan et al., 

2007). In order to facilitate the participation of patients in decisions about the management of their 

disease, information regarding the range of benefits and potential adverse events and their 

frequency should be provided in a simplified format using terminology that is appropriate for the 

lay public. With these tools, patients with CD can participate in discussions regarding the benefits 

and risks of various therapies and be empowered partners in choosing the therapy that aligns best 

with their treatment goals and preferences. Recent patient data suggest that patients with moderate 

to severe CD would be willing to accept greater levels of risk of death or severe disability from rare 

adverse events than have been observed with the biologic therapies in exchange for significant 

improvements in their disease status (Sands et al., 2006). 
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Section 4 - Health Related Quality of Life of CD Patients 

CD has a considerable impact on patients’ quality of life as they suffer from several 

emotional, social, and financial issues. Symptom severity and chronicity, sudden and profound 

fluctuations in disease activity, and the side-effects of CD medications have the potential to 

considerably limit patients’ health and quality of life. The occurrence of neurosis and depression is 

more common in CD patients than the general population (Irvine EJ, 1997).  CD patients have 

greater difficulty in maintaining normal social relationships, and they often experience a lack of 

desire to socialize or interact at a deeper level of intimacy due to painful perianal fissures and 

fistulas or, less commonly, the presence of an ostomy (Solomon MJ, 1996).  Financial problems 

are also common because of absenteeism from work secondary to disease flare-ups or 

hospitalizations. The degree of impairment experienced by these individuals may be as severe as, 

or worse than, other debilitating diseases such as severe angina or ulcerative colitis after colectomy 

(Gregor et al., 1997).   It is reasonable to assume that the magnitude of these impacts is greater in 

those patients with more severe, intractable disease; the patients for whom biologic therapy is 

indicated.  Furthermore, a study conducted by Canavan et al., in 2006, demonstrated that health 

related quality of life (HrQoL) is equally poor in patients with established disease as in those newly 

diagnosed, and directly correlates with disease severity. The response shift model which suggests 

that HrQoL improves with time following diagnosis may not be applicable in CD. 

Thus, consideration of the impact of treatments on the HrQoL of CD patients during 

clinical trials is important when making treatment decisions.  

Instruments to Measure HrQoL & Disease Status of CD Patients in This Study 

The assessment of HrQoL plays an integral role when a chronic disease like CD is 

evaluated.  HrQoL instruments can be divided into three categories, each of them with specific 
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strengths and limitations. Global assessments provide general information about the HrQoL of 

patients, not including the specific domains. Generic instruments can be used to show differences 

or similarities in group of patients, but they are insensitive to changes over time (Irvine EJ, 1997). 

Disease-specific instruments are validated for particular disease groups and are sensitive indicators 

of change in HrQoL over time or with treatment. Questionnaires should be selected based on the 

intended application as well as psychometric properties (validity, reliability and responsiveness). 

The main CD-specific instrument to be used in this study is the Inflammatory Bowel Disease 

Questionnaire (IBDQ). The generic instruments to be used are the Harvey Bradshaw Index (HBI), 

SF-36, Health Related Productivity Questionnaire (HRPQ), and Treatment Satisfaction 

Questionnaire for Medication (TSQM); they were administered to all the patients. Approximately 

one-third of the total respondents were selected randomly and administered only one of the three 

additional questionnaires (to decrease the questionnaire burden on the patients), either: (1) Hospital 

Anxiety & Depression Scale (HADS); or (2) Tool to Rapidly Assess Crohn’s – Medications (Trac-

Med); and or (3) Work Productivity and Activity Impairment Questionnaire (WPAI).  These 

questionnaires are discussed below in detail. 

Harvey Bradshaw Index (HBI) 

The development of the HBI was first described in The Lancet in 1980 and was prompted 

by the difficulties involved in the use of the CDAI in clinical practice. The HBI assesses disease 

activity. Lower scores indicate less disease activity - with a score < = 4 indicating remission. 

Harvey and Bradshaw modified the CDAI to create their index by using only a single day’s scores 

for diary entries and excluding three variables: body weight, hematocrit, and the use of Lomotil or 

narcotics for diarrhea (Harvey R & Bradshaw J, 1980). The HBI sums variable values rather than 

applying statistically derived, weighted coefficients. The original report describing the HBI and an 

evaluation by Best using data from a study of 224 patient visits noted a correlation of 0.93 with the 
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CDAI (Best WR, 2006). However, the data which was compared was not representative of a 

clinical setting; thus, this correlation is not representative of all settings. The HBI contains three 

items addressing; general well-being, abdominal pain, and number of liquid stools per day.  

The Inflammatory Bowel Disease Questionnaire (IBDQ) 

The IBDQ was developed to measure the HrQoL of IBD patients. It incorporates elements 

of social, systemic and emotional symptoms, as well as bowel-related symptoms into an activity 

index (Irvine et al., 1994). It contains 32 items which are grouped into the following four 

subscales:  bowel symptoms (10 items), systemic symptoms (5 items), emotional function (12 

items) and social function (5 items). Each item is scored on a 7-point response scale from 1 = 

poorest to 7 = optimum function (range 32-224) with a higher score indicating better health-related 

quality of life (Irvine et al., 1999).  A total IBDQ score < = 150 is associated with clinical 

remission. Scores range from 10 to 70 for the bowel function scale, from 12 to 84 for the emotional 

function scale, and from 5 to 35 for the systemic and social function scales (Irvine et al., 1994).  

In this study, a short-form IBDQ (SIBDQ) was used; it consists of four domains which 

calculate the HrQoL of IBD patients. In this present study, the SIBDQ scores were converted to 

IBDQ scores using a scoring algorithm, and these converted IBDQ scores were evaluated. The 

SIBDQ is a 10-item questionnaire and been validated to facilitate its use in clinical practice (Irvine 

et al., 1996). The SIBDQ has been predominantly used in trials for CD. The validity, reliability, 

and responsiveness of the SIBDQ were assessed in 150 different CD patients. The results indicated 

that mean scores were lower in active CD than inactive disease (p = 0.0015). The SIBDQ explained 

92% of the IBDQ variance in CD. In patients with stable CD, the test-retest reliability coefficient 

was 0.65 and Cronbach's alpha was 0.78.  
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Studies have shown that differences in mean IBDQ scores in patients during disease 

exacerbation (higher IBDQ scores) or remission (lower IBDQ scores) both total and subscores are 

comparable among different study populations (convergent validity) and mean scores also correlate 

well with disease severity (Borgaonkar MR & Irvine EJ, 2000). The IBDQ is responsive to change 

in disease status for both ulcerative colitis and CD patients and works well whether self-

administered or interviewer administered. The sensitivity of the IBDQ in detecting change was 

superior to that of a generic measure (Rand physical and emotional function), indicating that it is a 

more sensitive tool. The IBDQ was psychometrically assessed during a clinical trial of cyclosporin 

in 305 patients with CD (Irvine EJ, 1994) and discriminated significantly between patient groups 

based on disease activity. Construct validity was supported by a strong correlation of the IBDQ 

bowel function with the CDAI (r = −0.71; p < 0.001). Validity was tested by comparison of actual 

to predicted correlations of physician and patient global ratings and the RAND questionnaire. 

Subsequent validation of the IBDQ showed a strong correlation with disease severity (Spearman 

rho = 0.5; p < 0.001) and a high test-retest reliability (Pearson r = 0.7). Several studies have 

validated IBDQ into different language versions and have further proved its validity and reliability 

for different cultural and linguistic milieus.  

Several HrQoL studies have been conducted using the IBDQ questionnaire.  A study 

conducted by Lichtenstein and his colleagues measured responses to the IBDQ from patients 

enrolled in a previously reported, randomized, placebo-controlled study. Changes from baseline in 

overall IBDQ score and individual dimensions at 4 weeks post-infusion were compared. Patients 

treated with infliximab had a significantly larger improvement in overall IBDQ score than those 

treated with placebo at 4 weeks (p < 0.001) (Lichtenstein et al., 2002). Infliximab-treated patients 

also had significantly larger improvements in all IBDQ dimensions: bowel (p = 0.007), social (p = 

0.002), emotional (p < 0.001), and systemic (p < 0.001). A similar study by Loftus et al. evaluated 
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the effects of adalimumab maintenance therapy on HrQoL in patients with moderate to severe CD.  

Several questionnaires along with the IBDQ were administered to 499 randomized responders at 

baseline and weeks 4, 12, 26, and 56 (Loftus et al., 2008). Compared with patients who were 

assigned to placebo after induction therapy, patients who continued adalimumab at 40 mg every 

other week maintenance therapy reported less depression (p < 0.01), fewer fatigue symptoms (p< 

0.001), and greater improvements in the IBDQ (p < 0.05). Patients who continued adalimumab at 

40 mg weekly showed greater improvement in IBDQ and less abdominal pain from weeks 12 to 56 

(all p< 0.05 vs. placebo) (Loftus et al., 2008).  

Short Form - 36 (SF-36) 

The SF-36 is a generic quality of life instrument that has been widely used to assess HrQoL 

of patients. Generic instruments are used in general populations to assess a wide range of domains 

applicable to a variety of health states, conditions, and diseases. The SF-36 consists of 36 items 

(Ware et al., 1992) that are aggregated into 8 multi-item scales (physical functioning, role-physical, 

bodily pain, general health, vitality, social functioning, role emotional, and mental health), with 

scores ranging from 0 to 100. Higher scores indicate better HrQoL. Data from the instrument can 

also be used to calculate 2 summary scores, the physical component summary (PCS) and the 

mental component summary (MCS) (Ware et al., 1992). These summary scales are computed so 

that a mean score of 50 (SD = 10) corresponds to that of the US general population.  

In this study, a shorter version of the SF-36 – the SF-12,-was administered to CD patients. 

The SF-12 Health Survey is a 12-item short form of the SF-36 which has been published in both 

standard (4-week) and acute (1-week) recall versions for self-administration as well as scripts for 

personal interviews (Ware et al., 1996). Because the SF-12 is a subset of the SF-36, translations 

and adaptations of the SF-36 currently being evaluated in over 40 countries are also yielding 

translations of the SF-12. SF-12 scores can be easily converted to SF-36 scores with the use of a 
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scoring algorithm. In this study, converted SF-36 scores were evaluated. The SF-12 has been 

validated in many clinical studies, and the test-retest reliability coefficients of the SF-12 for PCS 

and MCS domains have been found to be 0.89 and 0.76, respectively (Ware et al., 1996). Muller-

Nordhon and colleague conducted a study to investigate whether the SF-12 was comparable to the 

SF-36, for measuring the HRQoL of patients with coronary heart disease. A total of 2,441 patients 

were enrolled in this study and baseline PCS-12 and PCS-36 scores were highly correlated (r = 

0.96, p < 0.001), as were baseline MCS-12 and MCS-36 scores (r = 0.96, p < 0.001) (Muller-

Nordhon et al., 2004). The change scores between baseline and 12 months were also found to be 

highly correlated. 

The SF-36 has been translated into 121 languages and its psychometric properties have 

been widely evaluated. The reliability of the eight scales and two summary measures of SF-36 has 

been estimated using both internal consistency and test-retest methods. With rare exceptions, 

published reliability statistics in more than 25 studies have exceeded the minimum standard of 0.70 

recommended for measures used in group comparisons (Tsai, Bayliss, & Ware, 1997); most have 

exceeded 0.80 (McHorney et al., 1994; Ware et al., 1993). Reliability estimates for physical and 

mental summary scores usually exceed 0.90 (Ware et al., 1994). Studies of validity generally 

support the intended meaning of high and low SF-36 scores as documented in the original user’s 

manuals (Ware et al., 1993; Ware et al., 1994). Studies to date have yielded content, concurrent, 

criterion, construct, and predictive evidence of validity. The content validity of the SF-36 has been 

compared to that of other widely used generic health surveys (Ware et al., 1993; Ware, 1995). 

Previous studies have been conducted using the SF-36 questionnaire to measure HrQoL of 

CD patients. A study conducted by Bernklev et al. assessed the HrQoL of CD patients with the SF-

36 and compared the results to the general population. The SF-36 was self-administered to the 

patients at the hospital at 2 occasions that were 6 months apart. A total of 514 patients with IBD 
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were eligible for analysis, 348 with ulcerative colitis (UC) and 166 with CD. The comparison 

group consisted of 2,323 Norwegian people. The dimension scores for the SF-36 were significantly 

lower in 6 of 8 dimensions for patients with UC and in 7 of 8 dimensions for patients with CD than 

for the reference population. In both patients with UC and patients with CD, there was a 

statistically significant reduction in HRQoL score with increasing symptoms (Bernklev et al., 

2005).  A similar study measuring the HrQoL of CD patients in remission found that SF-36 scores 

of CD patients were lower than in the general population of similar age and sex. The most affected 

dimension in the SF-36 was General Health (47.98 + 19.58) (Iglesias et al., 2010).  

In a clinical trial, the efficacy and safety of long-term dosing of infliximab compared to a 

single dose of infliximab in 573 patients with moderately-to-severely active CD was evaluated 

(Lichtenstein et al., 2004). The SF-36 questionnaire was administered to patients to measure their 

HrQoL. PCS and MCS scores of the SF-36 were compared between patients in CDAI remission 

and not in CDAI remission. At baseline, patients had a severely impaired quality of life. PCS and 

MCS scores of patients in CDAI remission at week 54 were significantly higher (p < 0.0001), 

indicating better mental and physical functioning, than those of patients not in CDAI remission at 

week 54, and were similar to those of the general US population. 

Instruments to Measure Productivity of CD Patients in This Study 

Health Related Productivity Questionnaire (HRPQ)  

The HRPQ was developed to measure work productivity of patients. The HRPQ contains 

nine items assessing the influence of CD on key productivity measures:  workforce participation 

(unemployed, underemployed), absenteeism (missed work days), and presenteeism (reduced work 

output during the hours worked) (Lofland et al., 2004 & Kumar et al., 2003). The HRPQ has been 

used extensively in previous survey research involving CD patients in the US and Europe.  The 
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HRPQ was developed as a brief, self-administered instrument for the collection of productivity 

data within clinical trials and survey data collections. Item development and testing were 

conducted using two focus groups composed of Parkinson’s disease patients. The HRPQ was 

designed to provide data relating to health-related labor force participation, including premature 

retirement or reduction from full-time to part-time employment, absenteeism (missed work hours at 

paid employment, in the home, or during educational activities) and presenteeism (reduced 

effectiveness during any work that is attempted) (Kumar et al., 2003). The instrument is available 

in both a full-text and condensed diary (HRPQ-D) format. In the diary format, only items relating 

to absenteeism and presenteeism are collected. The rationale behind developing the HRPQ was to 

create a generic instrument for measuring work productivity that would be applicable to different 

disease states (both chronic and acute). Also, patient data would not be based on a seven-day recall 

and presenteeism scores would be determined. 

Kumar and his colleagues studied the performance of the HRPQ-Diary. Patients completed 

the HRPQ-D daily for 1-week periods during weeks 1, 2, 4, and 8 of a clinical trial for infectious 

mononucleosis. Productivity data were collected on a daily basis in terms of absenteeism, 

presenteeism, and combined lost productivity for three work scenarios (work outside home, 

housework, and classes/homework). These were then correlated with patient symptom scores. 

Symptom scores were positively correlated with lost work hours because of absenteeism and with 

combined lost productivity scores. The HRPQ-D demonstrated good construct validity, making it a 

useful tool for determining productivity levels across different work venues within clinical trial or 

survey research applications (Kumar et al., 2003) 

The Work Productivity and Activity Impairment (WPAI) 

The WPAI questionnaire is a patient-reported quantitative assessment of the amount of 

absenteeism, presenteeism and daily activity impairment attributable to general health (WPAI: GH) 



 44

or a specific health problem (WPAI:SHP). The WPAI:GH and the WPAI:SHP were created 

simultaneously and used the same template.  In the GH version, the subject is instructed to respond 

with reference to general health status while in the SHP version, the subject responds with 

reference to a specified health problem, disease or condition (Reilly MC, 1992).  Validity and 

responsiveness of the WPAI to clinically meaningful change has only been established for a few 

diseases, e.g., allergies, chronic hand dermatitis, IBS and CD.  When adapting the WPAI: SHP to a 

specific health problem, the name of the problem (e.g., constipation, leg pain, allergic rhinitis) 

should be inserted wherever the word problem appears in the template (Reilly MC, 1992). The 

WPAI has been translated into more than 80 languages.  The recall period in all WPAI validation 

studies is seven days.   

Several studies have been conducted using the WPAI both as a generic and disease-specific 

instrument.  A study conducted by Reilly and colleagues assessed the validity, reliability, and 

responsiveness of WPAI in CD using the disease-specific questionnaire.  A total of 662 CD 

patients were enrolled in a 26-week randomized clinical trial of certolizumab pegol versus placebo. 

Discriminant validity of the WPAI: CD (absenteeism, presenteeism, overall work productivity loss, 

and activity impairment scores) was assessed relative to 5 measures of disease severity and health 

status (Reilly et al., 2008).  Patients with CD of the worst severity showed significantly higher 

impairment in work (+10.5%) and activities (+10.4%) versus patients with best health (both, p< 

0.001). Patients with the worst IBDQ, PCS, and MCS scores also showed significantly higher 

impairments in work versus best scores (all, p< 0.05). There were significant differences between 

WPAI: CD impairment scores for patients in remission versus patients failing to achieve remission 

(p < 0.05).  

A study conducted by Zinner and his colleagues assessed the changes in work and activity 

impairment among overactive bladder patients. This was an open-label 12-week study assessing 
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the efficacy and safety of solifenacin 5-10 mg/day. Outcomes were assessed using the WPAI-SHP 

questionnaire. After 12 weeks of treatment with solifenacin, patients reported a reduction in work 

time missed (p = 0.0017), less impairment while working (p < 0.0001), less overall work 

impairment (p < 0.0001) and a reduction in activity impairment (p < 0.0001) (Zinner et al., 2008). 

Overall, solifenacin 5-10 mg/day improved work productivity, activity participation, and reduced 

medical care use in patients who continued to have urgency symptoms with tolterodine. 

Instruments to Measure Treatment Satisfaction and Mental Status of CD 

Patients in This Study 

Treatment Satisfaction Questionnaire for Medication (TSQM)  

The TSQM is the generic measure of treatment satisfaction for medication. The TSQM 

(Version I) is a 14-item questionnaire that provides scores on four scales-side effects, effectiveness, 

convenience and global satisfaction (Atkinson et al., 2004). The "convenience" scale is used to 

assess the level of patient satisfaction or dissatisfaction with the convenience of medication 

patients are taking. The “effectiveness” scale is used to assess the level of satisfaction or 

dissatisfaction with the (perceived) effectiveness of medication. The "side effects" scale is used to 

assess the level of dissatisfaction with the side effects of medication patients are taking. The 

"global satisfaction" scale is used to assess the overall level of satisfaction or dissatisfaction with 

medication patients are taking. The TSQM is available in multiple linguistically validated 

languages. The TSQM is a psychometrically sound and valid measure of the major dimensions of 

patients' satisfaction with medication. The psychometric performance of items and resulting TSQM 

scales were examined using eight diverse patient groups (arthritis, asthma, major depression, type I 

diabetes, high cholesterol, hypertension, migraine, and psoriasis) recruited from a national 

longitudinal panel study of chronic illness (n = 567) (Atkinson et al., 2004). Factor analysis of 
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specific items explained 75.6% of the total variance: Side effects (28.4%, Cronbach's Alpha =.87), 

Effectiveness (24.1%, Cronbach's Alpha =.85), and Convenience (23.1%, Cronbach's Alpha =.87).  

In this study, the 1 1 - i t e m  TSQM Version II was administered to patients.  This version has 

equivalent measurement characteristics as the TSQM I, and uses four fewer items and more 

consistent wording. An exploratory factor analysis, used for TSQM II item reduction, revealed a 

strongly dimensional instrument and explained 88% of total pooled variance (Atkinson et al., 

2005).   

In a separate study, subjective satisfaction with antipsychotics in patients with 

schizophrenia by using the TSQM was investigated. The subjects included 121 clinically stabilized 

outpatients diagnosed with schizophrenia or patients undergoing antipsychotic therapy.  Patients 

were asked to answer the TSQM questions, and their clinical symptoms were also evaluated by the 

Brief Psychiatric Rating Scale Satisfaction. The results concluded that satisfaction with regard to 

side-effects (p = 0.015) and global satisfaction (p=0.035) were significantly higher in patients 

taking second-generation antipsychotics than those taking first-generation antipsychotics, whereas 

no significant difference was found between the two groups in clinical symptoms according to 

rating scale (p = 0.637) (Fujikawa et al., 2008). 

Tool to Rapidly Assess Crohn’s Medication (Trac-Med) 

The Trac-Med is a short 15-item questionnaire quiz developed in collaboration with 

leading gastroenterologists.  This questionnaire was administered to the patients for the first 

time in this study.  It measures: 

The burden of CD symptoms 

Treatment Satisfaction - how well current medications are working 

The impact of CD and its treatment on patient emotions, social and community 

involvement, and productivity 
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Hospital Anxiety and Depression Scale (HADS) 

The HADS is a self-screening questionnaire that measures depression and anxiety in 

and outside hospital and community settings (Zigmond et al., 1983). It consists of 14 questions: 

seven for anxiety and  seven  for depression.  Although  it  was  designed  for hospital  

general medical outpatients, it has been extensively used in primary care (Bjelland et al., 

2002). The HADS establishes the presence and severity of both anxiety and depression 

simultaneously, while giving a separate score for each.  The scores give cut-off points to 

indicate whether someone is 'within the normal range', or in a 'mildly', 'moderately' or 

'severely' disordered state. Over 80 translations of the HADS are currently available. 

The validity and reliability of the  HADS has been demonstrated in various studies. 

Cronbach's alphas have been calculated to be 0.83 and 0.82 for the HADS Anxiety (HADS-

A) domain and the HADS-Depression (HADS-D) domain, respectively. The sensitivity and 

specificity for both HADS-A and HADS-D of approximately 0.80 were very similar to the 

sensitivity and specificity achieved by the General Health Questionnaire. Correlations between 

the HADS and other commonly used questionnaires were in the range of 0.49 to 0.83 (Bjelland 

et al., 2002). 

A cross-sectional study assessed 110 CD patients and 110 control subjects with erosive 

esophagitis for depression and anxiety symptoms using the Beck Depression Inventory 

and the HADS (Brandi et al., 2009). Compared with the controls, the CD patients had a 

significantly higher prevalence of depressed mood (25.4% vs. 8.2%, p = 0.003). There was no 

significant difference in the prevalence of anxiety between CD subjects (33.6%) and controls 

(22.7%). Depressed mood rates were higher among those who had active disease and greater 

CDAI scores (higher CDAI scores indicate greater disability) 

A summary of all the questionnaires is listed below in Table 3: 



 48

Table 3: Instruments Used in this Study 

Instruments Items Domains Scale Score 
Range 

Time points  

Harvey 
Bradshaw 
Index 

HBI 3  4 pt.  
(0 = optimal, 
4 = poorest) 

0-4 Baseline, 3M 
follow-up 

Inflammatory 
Bowel Disease 
Questionnaire 

IBDQ 32 Social, Bowel, 
Systemic, 
Emotional 

7 pt.  
(1 = poorest,   
7 = optimal) 

32-224 Baseline, 3M 
follow-up 

Short-form-36 
 
 
 

SF-36 36 Physical 
functioning, Role-
physical, Bodily 
pain, General 
health, vitality, 
Social functioning, 
Role emotional, and 
Mental health 

5 pt.  
(1 = poorest, 
5 = optimal) 

0-100 Baseline, 3M 
follow-up 

Treatment 
Satisfaction 
Questionnaire 
for Medication 

TSQM 11 Global satisfaction, 
Effectiveness, Side-
effects, 
Convenience 

7 pt.  
(1 = poorest, 
7 = optimal) 

0-100 Baseline, 3M 
follow-up 

Health Related 
Productivity 
Questionnaire 

HRPQ 9  Percentages 0-100 Baseline, 3M 
follow-up 

Work 
Productivity 
and Activity 
Impairment  

WPAI 6  Percentages 0-100 1/3 rd of 
respondents 
at Baseline, 
3M follow-up 

Tool to Rapidly 
Assess Crohn’s 
Medication 

Trac-
Med 

15  5 pt.  
(1 = poorest, 
5 = optimal) 

0-100 1/3 rd of 
respondents 
at Baseline, 
3M follow-up 

Hospital 
Anxiety and 
Depression 
Scale 

HADS 14 Anxiety, Depression 3 pt.  
(0 = optimal, 
3 = poorest) 

0-21 1/3 rd of 
respondents 
at Baseline, 
3M follow-up 
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HrQoL Studies with TYSABRI 

CD drastically impairs the HrQoL of patients, and the goal of treatment - beyond 

improving clinical status - is to improve patient well-being. In certain situations, treatment 

related side-effects may negate the net improvement in quality of life obtained from improved 

clinical symptoms. 

The ENCORE study was designed to evaluate the efficacy of natalizumab as induction 

therapy in patients with moderately to severely active CD and active inflammation characterized 

by elevated CRP concentrations (Targan et al., 2007). In this 12-week study, a significantly 

greater proportion of patients treated with natalizumab than with placebo met the primary 

endpoint of induction of response (≥70-point decrease from baseline in CDAI) at Week 8 

sustained through Week 12. The ENACT-1 induction trial was followed by the ENACT-2 study, 

which evaluated the efficacy of natalizumab as a maintenance therapy. In the ENACT-2 

maintenance study, the main endpoints were the proportions of patients who did not lose 

response or remission achieved in the preceding 12-wk induction study (ENACT-1) at each 

measurement through week 36 (Sandborn et al., 2005).  Monthly treatment with natalizumab 

resulted in significantly greater sustained (month-over-month) response and remission over this 

period. Owing to the chronic nature of CD characterized by periods of active and inactive 

disease, the ability of natalizumab to maintain remission is of particular importance in patients 

who were refractory to nearly all other available therapies and provides an effective and rational 

non-invasive therapeutic option. 

In addition to improved response and remission rates, patients who responded to 

natalizumab had significant improvements in HrQoL from baseline as measured by the total 

IBDQ score, its 4 subscales and the SF-36. The HrQoL improvements were observed not only 
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over the 12-week induction period (ENCORE), but also during the 48 weeks of maintenance 

therapy (ENACT-2).  

Maintenance therapy with natalizumab sustained the HrQoL benefits gained during the 

ENACT-1 induction study, while these benefits were gradually lost with placebo maintenance. 

At week 24 (the 12th week of maintenance therapy), and for all remaining measurements, the 

mean total IBDQ and IBDQ subscale scores of those patients assigned to natalizumab treatment 

(N = 168) were significantly greater than those of the patients assigned to placebo (N = 171). For 

the scales of the general SF-36, improvements in 6 of the 8 individual scales (role-physical, 

bodily pain, general health, vitality, social functioning, and mental health) were significantly 

greater for the natalizumab group by week 24, and all scales were significantly greater at weeks 

48 and 60. This pattern is reflected in the longitudinal plots of mean total IBDQ scores and SF-

36 MCS and PCS scores during ENACT-2. The total IBDQ plot (Figure 6) highlights the 

maintenance of the natalizumab group mean above the threshold typical of a CD patient sample 

in remission at all measurements across the length of the study. The plots of the mean MCS and 

PCS scores (Figures 7A & 7B) show the general downward trend within the placebo group over 

time and the stability of the scores within those treated with natalizumab. In addition, at week 60, 

the placebo group scale scores were all significantly below those of the general population and 

the natalizumab group (Figure 8). However, for 6 of the 8 scales, there was no significant 

difference between the natalizumab-treated group and the general population. This indicates that 

despite the significant HrQoL burden of CD, patients who responded to natalizumab induction in 

ENACT-1 and received maintenance natalizumab treatment in ENACT-2 were not statistically 

distinguishable from a cross-section of the U.S. population on the majority of SF-36 scales.  
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Figure 6: Mean Total IBDQ Scores of Natalizumab Responders during Induction and 
Maintenance Therapy of ENACT-2 

 

Evaluation of Natalizumab as Continuous Therapy (ENACT-1 and ENACT-2), IBDQ – 
Inflammatory Bowel Disease Questionnaire. (Dudley Brown et al., 2009) 
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Figure 7A: SF-36 PCS Scores of Natalizumab Responders during Induction and Maintenance 
Therapy of ENACT-2 

 

Evaluation of Natalizumab as Continuous Therapy (ENACT-1 and ENACT-2), PCS - Physical 
component scale. (Dudley Brown et al., 2009) 
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Figure 7B: SF-36 MCS Scores of Natalizumab Responders during Induction and Maintenance 
Therapy of ENACT-2 

 

 
Evaluation of Natalizumab as Continuous Therapy (ENACT-1 and ENACT-2), MCS -Mental 
component scale. (Dudley Brown et al., 2009) 
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Figure 8: Standardized SF-36 Scale Scores at Baseline and Week 60 of the ENACT-2 Study 
Versus the General Population Mean  

 

In another study, a double-blind, placebo-controlled European Phase II trial assessed 

natalizumab’s ability to elicit a clinical response and clinical remission and improve quality of 

life in 244 patients with moderate-to-severe CD (CDAI score 220-450) (Ghosh S, 2003). 

Compared with the group receiving two placebo infusions, all three natalizumab-treated groups 

in the European Phase II study experienced significant improvements over baseline scores on the 

IBDQ at week 6 (Ghosh S, 2003). This improvement persisted at week 12 for the two groups 

receiving second infusions of the study drug. 
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* ** *

†

†
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† - Significantly different from placebo, and significantly different from general population mean 
Physical Functioning = PF, Role-Physical = RP, Bodily Pain = BP, General Health = GH, Vitality = V, 
Social Functioning = SF, Role-Emotional = RE, Mental Health = MH (Dudley Brown et al., 2009) 
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HrQoL Studies with other Biologics 

Health-related quality of life studies in CD patients have been conducted with other 

biologics like infliximab, adalimumab and certolizumab as well. ACCENT 1 study studied the 

effect of infliximab on the HrQoL of CD patients using IBDQ and SF-36 questionnaires in 573 

patients (Feagan et al, 2003). The study compared 3 treatment doses of infliximab.  The four 

IBDQ dimensional scores and total scores improved from baseline throughout the study in all 

groups when compared to the placebo (p < 0.05).  The IBDQ subscales for bowel and systemic 

symptoms showed the largest improvement. The SF-36 scores improved from baseline to week 

54 in all treatment groups. The summary scale PCS improved significantly in both infliximab 

groups (p < 0.05) and MCS improved significantly in the 10 mg/kg infliximab group (p < 0.05) 

and the PCS scale improved more than the MCS scale. 

In a Phase III, randomized, double-blind clinical trial (CHARM) of moderate to severe 

CD patients, HrQoL outcomes were compared between the adalimumab maintenance treatment 

groups the adalimumab induction-only group in 499 CD patients. The Zung Self-Rating 

Depression Scale, functional assessment of chronic illness therapy, visual analog pain scales, 

IBDQ and SF-36 were analyzed for at baseline and weeks 4, 12, 26, and 56. (Loftus et al, 2008). 

At 4-week adalimumab induction therapy, patients experienced statistically significant 

improvements in all HrQoL measures (p < 0.0001). Compared with patients who were assigned 

to placebo after induction therapy, patients who continued adalimumab at 40 mg every other 

week maintenance therapy reported less depression (p < 0.01), fewer fatigue symptoms (p < 

0.001), greater improvements in the IBDQ (p < 0.05), greater SF-36 physical component 

summary scores (p < 0.05), and less abdominal pain (p < 0.05) from weeks 12 to 56. They also 

had greater SF-36 mental component summary scores at week 56 (p < 0.05).  
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Feagan et al. investigated the impact of certolizumab on work productivity and HrQoL in 

the WELCOME study which enrolled a total of 399 patients. Patients with loss of response to 

infliximab received open-label certolizumab induction and were randomized to receive double-

blind maintenance treatment with certolizumab (two dosage groups) with a final evaluation at 

week 26. Work productivity and HrQoL were assessed using the WPAI: CD questionnaire and 

IBDQ respectively. HrQoL, daily activity and work productivity improved in both treatment 

groups as early as week 6 and were maintained through week 26 (Feagan et al 2011). Treatment 

benefits to HrQoL, daily activity and work productivity were similar between both 

the certolizumab groups. 
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Section 5 - Study Purpose, Objectives and Hypotheses 

Study Purpose 

TYSABRI was approved in the US on January 2008 for inducing and maintaining 

clinical response and remission in adult patients with moderately to severely active CD. 

Furthermore, TYSABRI is indicated for those CD patients who have had evidence of 

inflammation, inadequate response to, or are unable to tolerate conventional CD therapies and 

TNF-α inhibitors. TYSABRI is prescribed when a CD patient has faced a primary (no response 

to the drug) or a secondary (responded to induction but later lost response, gradual loss of 

response to the drug or discontinued due to adverse events) failure with the conventional 

biologics.  So far only long–term clinical trials have been conducted with TYSABRI and other 

biologics and no longitudinal usual care studies have been conducted where treatment is not 

dictated by clinical trial procedures. The literature is lacking in studies evaluating the effects of 

alpha-integrin receptor antagonists on CD patients in a usual care setting. This study will assess 

outcomes for non-trial CD patients. Furthermore, this study will evaluate a broader range of 

outcomes in comparison to the clinical trials. This study will help to understand the 

demographics, treatment profile, quality of life, productivity outcomes, and disease status of CD 

patients over a period of 3 months of TYSABRI treatment. The results of this study could be 

valuable to physicians as well as patients in choosing an appropriate treatment for CD. 

The purpose of this study was to evaluate the impact of treatment with TYSABRI on 

several patient-reported outcome measures including health-related quality of life, treatment 

satisfaction, productivity, health care resource use, and disease symptomatology in a usual care 

setting. 
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CD patients who were new enrollees in the TOUCH™ program and had not received 

their first TYSABRI infusion were recruited for the study. Specifically, the study plan was to 

identify and recruit new enrollees in the TOUCH™ CD program to participate in a longitudinal 

study consisting of 2 surveys administered at baseline (before the 1st TYSABRI infusion) and 

between the third and fourth month from the date of the 1st infusion. The patients completed the 

survey online or via telephone. 

• Patients were enrolled between October 2008 and June 2010. 

• Administered and scored the two 20-25 minute patient self-report surveys (Appendix A), 

the questionnaires were completed either online or on the phone. 

• Maintained a database of survey responses. 

• Assessed the following patient endpoints at baseline and 3-month follow-up: 

o CD symptoms 

o Health care resource use 

o CD-related drug use 

o SF-12 

o Health-related quality of life as measured by the Short Inflammatory Bowel 

Disease Questionnaire (SIBDQ) 

o Productivity as measured by the Health-Related Productivity Questionnaire 

(HRPQ) 

o Productivity as measured by the Work Productivity and Activity Impairment 

Questionnaire (1/3 of the total respondents were selected randomly to receive this 

questionnaire: Module –WPAI) 
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o Treatment satisfaction as measured by the Treatment Satisfaction Questionnaire 

for Medicine (TSQM) 

o Interest in medication change as measured by the Tool to Rapidly Assess Crohn’s 

– Medications (Trac-Med) (1/3 of the total respondents were selected randomly to 

receive this questionnaire: Module –Trac-Med) 

o Depression and Anxiety assessments using the Hospital Anxiety and Depression 

Scale (1/3 of the total respondents were selected randomly to receive this 

questionnaire: Module – HADS) 

Along with these endpoints, patient demographics were also measured at baseline. The 

last three questionnaires (WPAI, Trac-Med, and HADS) were presented to only 1/3 of patients at 

random during the baseline survey to reduce questionnaire burden load on the patients. The 

patients were randomly selected to receive only one of these surveys. The three-month follow-up 

assessment included the same questionnaires that were administered randomly at baseline. For 

example, if a patient receives the WPAI at the baseline assessment, that patient will receive the 

WPAI at the follow-up assessment.  

Below is a description of the study objectives and hypotheses: 
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Objectives and Hypotheses 

Objective 1 

To describe the demographic and selected clinical characteristics of the study participants 

including age, gender, CD disease and treatment history, comorbidities, smoking status,  

education, employment status, work force participation, income, marital status and race. 

Objective 2 

a. To describe the CD status (reported as mild, moderate and severe), number of relapses, 

number of complications, number of liquid stools per day (HBI item), abdominal pain (HBI 

item) and general well-being (HBI item) of the study participants at baseline and at three-

month follow-up.  

b. To determine if any differences exist between baseline and at three-month follow-up, with 

respect to these measures. 

H1: Patients receiving TYSABRI therapy for their CD will have significantly   

improved CD status scores at three-month follow-up, when compared to their  

baseline measures. 

   H2: Patients receiving TYSABRI therapy for their CD will have a significantly lower   

            number of CD relapses at three-month follow-up, when compared to their   

baseline measures. 

H3: A significantly lower proportion of patients receiving TYSABRI therapy for their CD 

will have complications at three-month follow-up, when compared to their baseline    

         measures. 
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H4: Patients receiving TYSABRI therapy for their CD will have a significantly lower number 

of liquid stools per day at three-month follow-up, when compared to their baseline 

measurements. 

H5: Patients receiving TYSABRI therapy for their CD will have significantly lower 

abdominal pain scores at three-month follow-up, when compared to their baseline 

measurements. 

H6: Patients receiving TYSABRI therapy for their CD will have significantly improved 

general well-being scores at three-month follow-up, when compared to their baseline 

measurements. 

Objective 3 

To determine if any differences exist between baseline and three-month follow-up in 

HrQoL outcomes (measured by IBDQ, converted SF-36, and Trac-Med questionnaires) in 

patients taking TYSABRI. 

H7: Patients receiving TYSABRI will have significantly improved patient-reported global 

assessments of their HrQoL outcome scores pertaining to the “QoL in last two weeks” 

compared to their baseline measurements. 

H8: Patients receiving TYSABRI will have significantly improved patient-reported global 

assessments of their HrQoL outcome scores pertaining to “impact of CD on patient 

QoL” compared to their baseline measurements. 

H9: Patients receiving TYSABRI will have significantly improved IBDQ social domain 

scale scores compared to their baseline measurements. 

H10: Patients receiving TYSABRI will have significantly improved IBDQ systemic domain 

scale scores compared to their baseline measurements. 
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H11: Patients receiving TYSABRI will have significantly improved IBDQ bowel domain 

scale scores, compared to their baseline measurements. 

H12: Patients receiving TYSABRI will have significantly improved IBDQ emotional domain 

scale scores compared to their baseline measurements. 

H13: Patients receiving TYSABRI will have significantly improved total IBDQ scores 

compared to their baseline measurements. 

H14: Patients receiving TYSABRI will have significantly improved converted SF-36-Physical 

functioning scores compared to their baseline measurements. 

H15: Patients receiving TYSABRI will have significantly improved converted SF-36-Role 

physical scores compared to their baseline measurements. 

H16: Patients receiving TYSABRI will have significantly improved converted SF-36-Bodily 

pain scores compared to their baseline measurements. 

H17: Patients receiving TYSABRI will have significantly improved converted SF-36-General 

health scores compared to their baseline measurements. 

H18: Patients receiving TYSABRI will have significantly improved converted SF-36-Vitality 

scores compared to their baseline measurements. 

H19: Patients receiving TYSABRI will have significantly improved converted SF-36-Social 

functioning scores compared to their baseline measurements. 

H20: Patients receiving TYSABRI will have significantly improved converted SF-36-Role 

emotional scores compared to their baseline measurements. 

H21: Patients receiving TYSABRI will have significantly improved converted SF-36-Mental 

health scores compared to their baseline measurements. 
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H22: Patients receiving TYSABRI will have significantly improved summary scores [Mental 

Component Summary (MCS), and Physical Component Summary (PCS)] compared to 

their baseline measurements. 

H23: Patients receiving TYSABRI will have significantly improved Trac-Med social domain 

scores, compared to their baseline measurements. 

H24: Patients receiving TYSABRI will have significantly improved Trac-Med symptom 

domain scores, compared to their baseline measurements. 

H25: Patients receiving TYSABRI will have significantly improved Trac-Med emotional 

domain scores, compared to their baseline measurements. 

H26: Patients receiving TYSABRI will have significantly improved total Trac-Med scores 

compared to their baseline measurements. 

Objective 4 

To determine if any differences exist between baseline and three-month follow-up in 

HADS outcomes (for those patients who were randomly selected to receive the Hospital Anxiety 

and Depression Scale (HADS) in patients taking TYSABRI. 

H27: Patients receiving TYSABRI will have significantly improved HADS-Depression 

domain scores compared to their baseline measurements when they were not taking 

TYSABRI. 

H28: Patients receiving TYSABRI will have significantly improved HADS-Anxiety domain 

scores compared to their baseline measurements. 
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Objective 5 

a. To determine if any differences exist between baseline and three-month follow-up in 

productivity outcomes (work-place, home productivity scores) in patients taking 

TYSABRI.  

b. To determine if any differences exist between baseline and three-month follow-up in the 

percent of productivity lost in the work-place and at home due to absenteeism, 

presenteeism and combined absenteeism and presenteeism with respect to employment 

status (full-time vs. part-time).  

c. To determine the hours of lifetime productivity lost due to illness induced part-time 

employment when subject would have continued full-time or part-time employment.  

 
H29: Patients receiving TYSABRI will have significantly improved HRPQ scores pertaining 

to absenteeism [i.e., lower percent of productivity lost in the work-place with respect to 

employment status (full-time vs. part-time) and at home, due to absenteeism] compared 

to their baseline measurements. 

H30: Patients receiving TYSABRI will have significantly improved HRPQ scores pertaining to 

presenteeism [i.e., lower percent of productivity lost in the work-place with respect to 

employment status (full-time vs. part-time) and at home, due to presenteeism] compared 

to their baseline measurements. 

H31: Patients receiving TYSABRI will have significantly reduced percentage of productivity 

(as measured by WPAI) lost in the work-place with respect to employment status and at 

home due to absenteeism compared to their baseline measurements. 
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H32: Patients receiving TYSABRI will have significantly reduced percentage productivity (as 

measured by WPAI) lost in the work-place with respect to employment status and at 

home due to presenteeism, compared to their baseline measurements. 

H33: Patients receiving TYSABRI will have significantly improved productivity scores in the 

Trac-Med questionnaire pertaining to the overall work productivity domain compared 

to their baseline measurements. 

Objective 6 

To determine if patients taking TYSABRI at three-month follow-up have any significant 

differences in healthcare utilization (defined by the number of hospital visits, emergency room 

visits, use of Total Parenteral Nutrition (TPN) and surgical procedures) and current CD drug use 

compared to their baseline measurements. 

H34: Patients receiving TYSABRI will have significantly improved health care utilization 

measures (reduced number of hospital visits, emergency room visits, use of TPN and 

surgical procedures) compared to their baseline measurements. 

H35: Patients receiving TYSABRI will have significantly reduced CD drug use 

(corticosteroids, antibiotics, aminosalicylates, anti-inflammatory drugs) compared to their 

baseline measurements. 

Objective 7 

To determine if patients taking TYSABRI at three-month follow-up have any significant 

differences in treatment satisfaction scores compared to their baseline measurements when they 

were taking a different medication for their CD. 
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H36: Patients receiving TYSABRI will have significantly improved TSQM Effectiveness 

scale scores compared to patients at the baseline measurements. 

H37: Patients receiving TYSABRI will have significantly improved TSQM Side-Effects scale 

scores compared to patients at the baseline measurements. 

H38: Patients receiving TYSABRI will have significantly improved TSQM Convenience scale 

scores compared to patients at the baseline measurements. 

H39: Patients receiving TYSABRI will have significantly improved TSQM Global 

satisfaction scale scores compared to patients at the baseline measurements. 

Objective 8 

To determine the correlations between disease-specific HrQoL instruments (IBDQ and 

Trac-Med) and generic HrQoL instruments (SF-36 and HADS questionnaire) at follow-up. 

H40: IBDQ emotional domain scores will be positively correlated with converted SF-36 

mental component summary scale (MCS) scores. 

H41: IBDQ social domain scores will be positively correlated with converted SF-36 social 

domain scores. 

H42: IBDQ pain scale scores will be positively correlated with converted SF-36 bodily pain 

scale scores. 

H43: IBDQ emotional domain scores will be positively correlated with Trac-Med emotional 

domain scores. 

H44: IBDQ bowel scale scores will be positively correlated with Trac-Med symptom scale 

scores. 

H45: IBDQ social domain scores will be positively correlated with Trac-Med social domain 

scores. 
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H46: IBDQ emotional domain scores will be positively correlated with HADS mental health 

scores. 

Objective 9 

To determine the correlations between health-related productivity outcomes as measured 

by the HRPQ and the Trac-Med and WPAI instruments at follow-up.  

H47: HRPQ work place productivity domain scores will be positively correlated with 

WPAI work place productivity domain scores. 

H48: HRPQ home productivity domain scores will be positively correlated with WPAI 

home productivity domain scores. 

H49: HRPQ work place productivity domain scores will be positively correlated with Trac-

Med work place productivity domain scores. 

Objective 10 

To determine the strongest predictor (age, gender, current education level, employment 

status, income, smoking status, CD status, complications, relapses, ER visits, hospital visits) of 

productivity loss at the work-place and at home as calculated in the HRPQ and WPAI 

questionnaires. The results of this objective can help clinicians predict productivity scores using 

clinical and demographic factors, thus reducing the questionnaire burden on patients. 

Objective 11 

To develop an algorithm to create projected IBDQ scores using age, gender, and 

productivity as predictors.  Mean absolute prediction error (MAPE) of the selected model was 

also calculated. 
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Objective 12 

a. To compare the characteristics of patients who are responders to TYSABRI (patients who 

have an increase of at least 16 points in their IBDQ score at follow-up) vs. non-responders 

to TYSABRI. 

b. To compare the demographic characteristics (gender, age, years since CD developed, and 

past CD drug use) of patients who discontinued the study (completed the exit survey) vs. 

patients who participated in the study.  

 

 

 

 

 

 

 

 

 

 

 

 

 



 69

CHAPTER 2:  METHODOLOGY 

Chapter Overview 

This study assesses the effect of TYSABRI on the various health-related outcomes of CD 

patients. A series of surveys assessing CD patients’ experiences with TYSABRI via several 

patient-reported outcome measures were conducted while they were enrolled in the TOUCH™ 

program. The TOUCH™ patient-reported outcomes study (TOUCH™ - PRO) collects 

longitudinal data regarding the course of disease-specific, psychosocial, and economic outcomes 

during treatment with TYSABRI. TOUCH™ is an FDA-mandated program for all patients 

receiving TYSABRI. The goals of the TOUCH™ program for CD patients are to: (1) ensure that 

only the most appropriate patients receive TYSABRI; and (2) minimize the risk of progressive 

multifocal leukoencephalopathy (PML) and the associated morbidity and mortality. Chapter 2 

discusses the study methodology that was used to examine these outcomes. The study design, 

study site and patient population, study inclusion/exclusion criteria, study timeline, study sample 

size, and recruitment plan will be explained, followed by a description of TYSABRI 

administration, study variables, and the data collection plan. Finally, the statistical analyses used 

to test the study hypotheses will be described. 

Study Design 

The current study is based on a pre-experimental design (i.e., one-group pretest – posttest 

design), using data collected from surveys of CD patients’ self-reported experiences with 

TYSABRI and current medications over an 18-month enrollment period. The analysis is based 

on a repeated measures design in which data on multiple measures (on the same dependent 

variables) were collected for each subject at two points in time, first at baseline and the other at 
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three-month follow-up.  Patients were identified by the TOUCH™ case managers. As mentioned 

earlier, all patients receiving TYSABRI must be enrolled in the TOUCH™ program. At the time 

of enrollment in the TOUCH™ program, patients received information regarding the CD 

TOUCH™ PRO STUDY and an invitation to participate in the study. Patients interested in the 

study can could a toll-free number included in that information to participate.  Elan partnered 

with HealthCore and Marketing Research Services, Inc (MRSI) to assist in data collection for 

this study. The data collection and storage was handled by HealthCore and MRSI. The role of 

MRSI was to recruit, interview and pay survey participants. HealthCore acted as a liaison 

between MRSI and Elan and helped in project execution and provided the patient sample to 

MRSI. The names, contact information and date of first TYSABRI infusion for these patients 

were sent to HealthCore and MRSI by Biogen IDEC. Additionally, patients newly-enrolled into 

the TOUCH™ program who have indicated on their TOUCH™ enrollment forms a willingness 

were contacted by Biogen IDEC and/or Elan for sponsored services. The patients were contacted 

by MRSI professional interviewers prior to their first infusion to obtain verbal agreement to 

participate in the study.  

CD TOUCH™ patients were contacted at specified time-points at baseline and three-

month follow-up during the 18–month enrollment period. Patients who did not want to continue 

with the follow-up survey were asked to complete a brief exit survey that identified their reasons 

for discontinuing. Patients who discontinued TYSABRI over follow-up were requested to 

maintain their enrollment in the survey study and complete the follow-up survey. These patients 

were asked about their current medication use and were given the same questionnaire as patients 

who are currently receiving TYSABRI for CD.  The study outcomes, quality of life, productivity 
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scores, treatment satisfaction, health care utilization outcomes, and experience with TYSABRI 

therapy were evaluated by various questionnaires in a pretest-posttest design. 

Patient Identification and Enrollment 

Patients who were eligible to participate in this study were newly-enrolled CD patients in 

the Biogen IDEC/Elan TOUCH™ program. The study consisted of conducting 2 surveys of 

patients who initiated TYSABRI at specific times at baseline and three-month follow-up over an 

18-month enrollment period, in order to better understand the experiences of TYSABRI users 

over time. The baseline survey was administered after enrollment in the TOUCH™ program but 

before the administration of the first TYSABRI infusion, at most a two- to three-week period. 

The follow-up surveys will be given between the third and fourth month. There are two methods 

by which newly-enrollees in the TOUCH™ program were identified, recruited and enrolled in 

this study.  

1. The first method attempted to recruit only those patients who have agreed to be contacted 

with more information on programs related to TYSABRI. As part of enrollment in the 

TOUCH™ program, patients were asked if they would like to be contacted in the future 

regarding Biogen IDEC/Elan products and services, including participation in studies 

sponsored by Biogen IDEC/Elan and/or their partners. Only the patients who had 

indicated a willingness to be notified regarding any new programs, including studies, 

were flagged in the TOUCH™ database, from which a list of eligible patients were 

generated and sent to HealthCore on a weekly basis.  This list was forwarded to MRSI for 

contact and recruitment. Initially, the protocol for the cross-sectional survey had patients 

contacted and recruited by TOUCH™ case managers. However, it soon became apparent 
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that recruitment demands far exceeded the availability and resources of the TOUCH™ 

case managers and Biogen IDEC requested that the entire recruitment process be turned 

over to MRSI. Elan requested and received an IRB modification to the recruitment 

process whereby HealthCore received weekly lists of patients who were willing to be 

contacted and met initial eligibility criteria. After preliminary data checks for 

completeness of required information, HealthCore forwarded these patient lists to MRSI 

for recruitment and survey administration.  

2. The second method involved adding a description of the study to the Welcome/Starter 

materials given to new patients receiving TYSABRI for CD. In addition to describing the 

study, patients were invited to participate by calling an MRSI 1-800 telephone number 

that will be dedicated to this study. Patients who called the 1-800 telephone number were 

be asked to provide their name and telephone number and an MRSI-trained interviewer 

would contact them to verify that study inclusion criteria was met, obtained their verbal 

consent and conducted the baseline survey. A copy of the Welcome materials was 

included as an attachment (APPENDIX B). 

The recruitment goal was to enroll approximately 100 patients in the study. However, the 

actual recruitment target was adjusted based on the observed enrollment rate over the 18-month 

period.  The observed enrollment rate was lower than the recruitment goal because of 

unavailability of patients at follow-up, attrition, discontinuation of TYSABRI use by patients due 

to side-effects or patient has switched to other medication and is no longer receiving TYSABRI. 

Patients were screened prior to administration of the baseline survey and follow-up survey to 

check which treatment they were receiving for CD (TYSABRI or any other CD medication). A 

monetary incentive of $50 was given to patients for participating in the study. 
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Study Methodology 

A brief flow-chart describing the design of CD TOUCH™ PRO study is presented below 

in Figure 9. As described in STEP 1, patients who agreed to be contacted completed the baseline 

survey. Next, patients were contacted after three months and were asked to complete the follow-

up survey. At this stage, three possibilities could occur. First, the patient refuses to complete the 

follow-up survey and completes an exit interview. Second, the patient is on TYSABRI and 

completes the follow-up survey; third, the patient has switched to another medication and is no 

longer receiving TYSABRI.  Completed survey responses with masked patient IDs were 

provided by HealthCore. The survey data were stored in a database specifically designed for the 

recruited CD patient population. All data used in the analyses were stored in limited datasets in 

accordance to HIPAA privacy guidelines. Self-reported survey data collected from study 

participants were scored, analyzed, and reported in the form of aggregated study results. 
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Figure 9: Flowchart of CD TOUCH™ PRO Study 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 

Patient agrees to 
participate in the study 
and completes the 
baseline survey  

Patient is contacted after 
three-months and is 
asked to continue with 
the 2nd survey 
assessment 

Patient not interested in continuing with the 
study – Conduct exit interview and stop 
survey 

Patient is currently receiving TYSABRI and 
is interested and provides consent to 
participate in the follow-up survey  

Patient has stopped receiving TYSABRI and 
switched to another medication for the 
treatment of Crohn’s disease, but is 
interested and provides consent to 
participate in the follow-up survey  

STEP 2 

STEP 1 
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Inclusion Criteria 

CD patients were eligible to participate in this study if all of the following criteria 

are met:  
a. Patients must be able to provide consent (for telephone surveys and   

              check-off agreement to participate in the online survey) to participate in 

              the longitudinal study; 

b. Patients must be able to understand English and complete all survey   

                          items;  

c. Patients must be 18 years of age or older; and 

d. Patients must be newly-enrolled in the TOUCH™ program and must not  

               have received their first infusion of TYSABRI at the time of enrollment   

               or completion of the baseline survey. 

Exclusion Criteria 

Patients were ineligible if: 

• They have already received their first TYSABRI infusion prior to baseline, or fourth 

TYSABRI infusion prior to the follow-up. 

Study Timeline 
 
Recruitment for the study began in October 2008 and lasted until June 2010. 

Table 4 depicts the study timeline. The infusion schedule of TYSABRI is also shown in 

Table 4. 
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Table 4: Study Timeline & Infusion schedule 

 October’08 October’09 June’10 June’11 
Recruitment     
Data Collection     
Data Analysis     
 
 
TYSABRI infusion schedule   
                

Day-0 Day-1 
1st infusion 

30 days 
2nd infusion 

60 days 
3rd infusion 

90 days 

Baseline 
survey 

   3-month follow-up 
survey 

                     

Sample Size 

The sample size was estimated by conducting a power analysis.  Power analysis is 

used to calculate the minimum sample size required to accept the outcome of a statistical 

test with a particular level of confidence. Power analysis also decreases the probability of 

making a Type II error (b). As power increases, the chances of a Type II error decrease 

since power = 1-b.  To determine the sample size for a study, three values must be 

known: the significance criterion, alpha (α); the population effect size; and power. For the 

power analysis, alpha was set at the accepted standard which is 0.05.  The primary 

endpoint for the power analysis was the total IBDQ score. The power analysis was based 

on the paired T-Test. The effect size was obtained from a previous clinical trial with 

TYSABRI (Targan et al., 2007).  Mean IBDQ scores from ENCORE clinical trial:  Mean 

at baseline = 123.6, SD = 31.06; Mean at follow-up = 150.3, SD = 32.34; Calculated 

effect size = 0.86. Power analyses were conducted using ‘Sample Power’ statistical 

software and the results are shown in Table 5.  
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Table 5: Power Analysis for Paired Groups T-tests 

Power Analysis as a 
Function of Sample size 

 
alpha  

 
power 

 
N 

0.05 1 100 

0.05 0.97 50 

0.05 0.83 30 

0.05 0.74 25 

0.05 0.52 15 

Enrollment Procedure 

Patients were advised that de-identified survey data will be used at the time of 

analyses. The patients’ identities remained confidential at all times, including after the 

data has been collected and sent for analysis and reporting.  

Discontinuations 
 
All patients were free to terminate the survey at any time during the interview and 

could withdraw from the study at any time between October 2008 and June 2010. If a 

patient rescinded consent, his or her data was not used in any analysis and reporting.  

Exit Survey 

Patients were asked to complete a brief (5 minute) exit survey if: they refused to 

participate in the study; they had already received the first and fourth infusion prior to the 

assessments at specified time points; or they withdrew from the study before completing 

the two surveys. For patients not completing the baseline assessment, the exit survey 

assessed basic demographic information (i.e., gender, age, years since CD diagnosis, past 
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CD drug use) to compare the characteristics of drop outs and survey-takers. The 

discontinuers served as a comparison group for analytical purposes where characteristics 

of the dropouts were compared to those who continued TYSABRI. 

Survey Completion 

Newly enrolled TOUCH™ program patients were contacted by telephone and 

trained interviewers described the study, invited patient participation and obtained verbal 

consent. After obtaining verbal consent, patients completed the survey via telephone or 

electronically depending on the participant’s preference. In addition, patient consent was 

obtained at the follow-up visit, either verbally for patients completing the survey via the 

telephone or electronically for those patients preferring to complete the survey online.  

Patients discontinuing TYSABRI were eligible to participate in subsequent assessments 

unless they wished to withdraw from the study.  

Data Collection and Management 

Direct Data Entry  

Patients were not required to complete the survey by a particular mode at each 

administration. That is, over the course of the study, patients could provide their data by 

computer-aided telephone interview, electronically via a Web-based survey, or both.  

Patients completing the survey online were provided with a secure link and a password in 

order for them to access and complete the survey online.  
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Data Quality Assurance 

To ensure the accuracy, completeness and reliability of the data, MRSI 

representatives provided detailed instructions to patients at the time of survey 

administration. They also checked the data for missing information and verified with the 

patients. 

Patient Data 

The TOUCH™ database was queried weekly to identify newly enrolled patients 

who indicated they were willing to be contacted about Biogen IDEC/Elan studies and 

who have not yet had their first TYSABRI infusion. The following data elements were 

extracted and sent to HealthCore as an Excel worksheet: 

• TOUCH™ ID (this ID provides linkage between patient and survey data) 

• First Name 

• Last Name 

• Street-1 

• Street-2 

• City 

• State 

• Zip Code 

• Telephone Number 

• E-mail Address (if known) 
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• Date of 1st Infusion (if known) 

The Excel file was password protected and encrypted before being e-mailed to 

HealthCore with the password sent in a separate e-mail. A HealthCore programmer who 

was authorized to access protected health information (PHI) decrypted the file and 

checked the file for completeness. The file was encrypted again and sent to MRSI with 

the password sent in a separate e-mail. MRSI decrypted the file, checked it for 

duplications and processed the remaining sample.   

Although both web and phone options are made available to respondents, 

HealthCore received one data file with data for all respondents regardless of methodology 

after the completion of both the surveys. MRSI provided HealthCore with the following 

deliverables: 

• An Excel data file of respondent-level data, including survey responses and 

TOUCH™ ID (an interim data file can also be provided if needed) from which 

PHI was deleted. 

• Any files that were sent from MRSI to HealthCore or from HealthCore to Biogen 

IDEC were sent password protected and encrypted with the password sent in a 

separate e-mail.  

• Health Core sent the final data file to Elan for analyses which had only de-

identified patient IDs.  
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Safety 

Adverse Events 

Although the TYSABRI TOUCH™ study patient surveys were not intended to 

collect information on adverse events that may be associated with TYSABRI®, all survey 

interviewers and supervisors had completed training on adverse event reporting that met 

Elan/Biogen requirements. All interviewers and supervisors provided their curriculum 

vitae documenting their previous experience with collection of data from health surveys.  

Interviewers without previous experience required approval from Elan/Biogen safety 

teams. 

o Responses to specific survey questions did not constitute adverse event 

reports. This included responses to items on health care resource use 

including hospitalizations, ER visits, and surgeries.  Patient-reported 

outcomes collected from validated rating or ranking scales were not 

considered adverse events as these were solicited subjective assessments 

not confirmed with a clinical diagnosis, and therefore not considered 

spontaneous "adverse events,” and were not reportable to the FDA or the 

safety teams.   

Any spontaneous reporting of side effects or adverse events outside the context of 

the rating/ranking scales or specific responses to resource use questions were considered 

"spontaneous" and reportable to the Elan and Biogen-IDEC safety teams. If a patient 

voluntarily informed the survey interviewer of any adverse events they were 

experiencing, the interviewer completed an Adverse Event (AE) Case Report Form and 

faxed it to the Biogen IDEC Drug Safety and Risk Management Group for report and 
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follow-up at 1-617-679-2979. Appropriate logs verifying interviewer completion of AE 

safety training and documenting the filing of AE Case Report Forms were maintained for 

audit purposes.  The log of AE reports must be submitted on a monthly basis to the 

Biogen-IDEC/Elan safety department for reconciliation.  Interview supervisors/monitors 

would listen to random calls and will serve as a quality control measure to ascertain that 

all spontaneously reported AEs were captured to the fullest extent possible. 

Study Variables  

This section operationally defines the variables in the study, including the 

dependent variables (i.e., change in IBDQ scores, change in SF-36 scores, change in 

HRPQ scores, change in WPAI scores, change in TSQM scores, change in Trac-Med 

scores, change in HADS scores, CD disease status, CD relapses, surgeries, TPN use, ER 

visits, hospital visits and complications) and independent variables (age, race, gender, 

employment status, education status, income, marital status, smoking status, past 

treatment and current treatment). The survey items are presented in Appendix A. 

Dependent Variables 

The primary dependent variables included in the study model were:  change in 

IBDQ scores, change in SF-36 scores, change in HRPQ scores, change in TSQM scores, 

CD disease status, CD relapses, surgeries, TPN use, ER visits, hospital visits and 

complications; were assessed both at baseline and follow-up. Secondary dependent 

variables included; change in WPAI scores, change in HADS scores and change in Trac-

Med scores; each measured in one-third of the survey patients at baseline and follow-up. 

The following describes how each dependent variable was defined in this study. 
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Change in IBDQ Scores 

The change in Inflammatory Bowel Disease Questionnaire (IBDQ) scores was 

defined as the difference in the IBDQ scores from baseline to three-month follow-up. The 

IBDQ scores were calculated from Short Inflammatory Bowel Disease Questionnaire 

(SIBDQ) scores using an already established scoring algorithm (Appendix D). The IBDQ 

questionnaire consists of four domains, comprised of 32 items: social, emotional, bowel 

and systemic.  Each item is scored on a 7-point response scale from 1 = poorest to 7 = 

optimum function (range 32-224) with a higher score indicating better HrQoL. Changes 

in the individual domains as well as total IBDQ scores were measured at three-month 

follow-up. 

Change in Converted SF-36 Scores  

The change in converted Short Form-36 (SF-36) scores was defined as the 

difference in the converted SF-36 scores from baseline to three-month follow-up. The 

converted SF-36 scores were calculated from SF-12 scores using an already established 

scoring algorithm (Appendix D). The SF-36 questionnaire consists of eight scales 

(comprising 36 items): Role-Physical, Bodily Pain, Vitality, Social Functioning, Role-

Emotional, Mental Health, Physical Functioning and General Health. The scores range 

from 0 to 100, and higher scores indicate better HrQoL. Data were also used to calculate 

2 summary scores, the physical component summary (PCS) and the mental component 

summary (MCS)  Change in these scales as well as total converted SF-36 scores were 

measured at three-month follow-up. 
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Change in HRPQ Scores  

The change in Health Related Productivity Questionnaire (HRPQ) scores was 

defined as the difference in the HRPQ scores from baseline to three-month follow-up. 

HRPQ measures how CD or its treatment affects a patient’s ability to remain in the 

workforce and perform work and daily activities at home. The HRPQ scale consists of 

measures of employment status, absenteeism and presenteeism at home and work. 

Change in work and home productivity as well as total productivity were measured at 

three-month follow-up.  

Change in TSQM Scores  

The change in Treatment Satisfaction Questionnaire for Medication  

(TSQM) scores was defined as the difference in the TSQM scores from baseline to three-

month follow-up. The TSQM questionnaire consists of four domains: Treatment, Side-

effects, Convenience and Global Satisfaction. Version II, which was used in this study, 

consists of 11 items. The scores range from 0 to 100, with higher scores indicating higher 

treatment satisfaction. Changes in these domains as well as total TSQM scores were 

measured at three-month follow-up. 

CD Disease Status 

CD disease status was reported as an ordinal variable at baseline and at follow-up 

surveys (i.e., remission, mild, moderate and severe). Remission is characterized by: no 

abdominal pain most days, no more than one diarrhea stool per day, generally feel well, 

and no problems with work or leisure activities. Mild is characterized by: mild abdominal 

pain most days, about 3 diarrhea stools per day, generally feel below par, and some 
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problems with work and leisure activities. Moderate is characterized by:  moderate 

abdominal pain most days or severe pain on some days, about 8 or more diarrhea stools 

per day, generally feel poorly, and considerable problems with work or leisure activities. 

Severe is characterized by: severe abdominal pain most days, more than 12 diarrhea 

stools per day, generally feel terrible, and unable to engage in work or leisure activities. 

Emergency Room (ER) Visits  

Emergency room visits was reported as a continuous variable at baseline and at 

follow-up surveys. It was defined as the number of times the patient visited the ER during 

the 3 months prior to the baseline survey and during the study observation period. 

Hospital Visits  

Hospital visits were reported as a continuous variable at baseline and at follow-

up surveys. This variable was defined as the number of times the patient was admitted 

into a hospital (either CD- related, CD-unrelated or other hospitalizations) during the 3 

months prior to the baseline survey and during the study observation period. 

Number of Complications 

‘Number of complications’ was reported as a continuous variable at baseline and 

at follow-up surveys. It was defined as the number of health complications of specified 

types (abscess, fistula, placement of ostomy bag and bowel obstruction) the patient faced 

along with CD during the 3 months prior to the baseline survey and during the study 

observation period. 
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Number of Relapses   

Number of relapses was reported as a continuous variable at baseline and at 

follow-up surveys. It was defined as the number of relapses the patient suffered during 

the 3 months prior to the baseline survey and during the study observation period. 

Number/Type of Surgeries 

Number/Type of Surgeries was reported as a continuous variable at baseline and 

at follow-up surveys. It was defined as the number of procedures of specified types 

(strictureplasty, resection, drainage, colectomy and proctocolectomy) the patient 

underwent during the 3 months prior to the baseline survey and during the study 

observation period. 

Total Parenteral Nutrition (TPN) Use 

TPN use was reported as a continuous variable at baseline and follow-up surveys. 

It was defined by the number of days in the hospital the CD patients received TPN during 

the 3 months prior to baseline and during the study observation period. 

Change in WPAI Scores  

The change in Work Productivity and Activity Impairment (WPAI) scores was 

defined as the difference in the WPAI scores from baseline to three-month follow-up. 

WPAI: CD was used in this study and it consists of 6 items, measuring the productivity, 

absenteeism and presenteeism of patients at work and home. This questionnaire was 

randomly administered to one-third of the survey patients. 
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Change in Trac-Med Scores  

The change in Tool to Rapidly Assess Crohn’s Medication (Trac-Med) scores was 

defined as the difference in the Trac-Med scores from baseline to three-month follow-up.  

It consists of five domains (15 items):  symptom, treatment, emotional, social and overall 

work. The scores range from 0 to 100 and higher scores indicate better outcomes. This 

questionnaire was randomly administered to one-third of the survey patients. 

Change in HADS Scores  

The change in Hospital Anxiety and Depression Scale (HADS) scores was 

defined as the difference in the HADS scores from baseline to three-month follow-up. 

The HADS scores consist of two domains (14 items):  anxiety and depression. The scores 

range from 0-21 points:  0-7 is 'within the normal range'; 8-10 in a 'mildly', 11-14 in a 

'moderately' and 15-21 in a 'severely' disordered state. Change in the domains as well as 

total HADS scores were measured at three-month follow-up. This questionnaire was 

randomly administered to one-third of the survey patients. 

Independent Variables  

Several independent variables were included in the analyses. Predisposing 

variables such as age, race, smoking status and gender were included. Other demographic 

variables such as employment status, marital status, salary and education status and, 

independent variables pertaining to past CD treatment, current CD treatment were also 

included in the analyses. See Table 6 (below) for a description of the independent 

variables. 
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Age 

Age for each study participant was their age in years at the time of the 

commencement of the study and was calculated by the subtracting the year they were 

born from the current year. Age is a continuous variable. 

Gender 

Gender was reported as a dichotomous variable (i.e., male or female). 

Marital Status 

Marital status was reported as a categorical variable (i.e., single, married, 

separated, divorced or widowed). 

Race 

Race was reported as a categorical variable (i.e., Caucasian, African-American, 

American Indian, Hawaiian, Asian, and Hispanic or Latino). 

Employment Status 

Employment status was reported as a categorical variable at baseline and at 

follow-up surveys. The main categories were: employed full-time outside the home, 

employed part-time outside the home, employed full- or part-time at home, a full-time 

homemaker, a full-time student, disabled, retired, unemployed but looking for work and 

unemployed but not looking for work. 
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Smoking Status 

Smoking status was reported as an ordinal variable (i.e., none, 1 to 10, or more 

than 10 per day). 

Income 

Income was reported as an ordinal variable (i.e., less than $25,000, $25,000– 

$74,999, $75,000 or higher). 

Education Status 

Education status was reported as an ordinal variable (i.e., high school or less, 

some college (1-3years), trade/technical/vocational training, college graduate or 

postgraduate work/degree). 

Past CD Treatment 

Past CD treatment was reported as a categorical variable. The medications which 

were used to treat the patient before enrolling into the study were listed in this variable 

(infliximab, certolizumab, adalimumab, sulfasalazine mesalamine, olsalazine, 

balsalazide, metronidazole, cyclosporine, ciprofloxacin, budesonide, hydrocortisone, 

prednisolone, prednisone, azathioprine, 6-mercaptopurine, micofenilate, mofitil, 

tacrolimus and methotrexate). The patients were able report more than one medication in 

this variable.  

Current CD Treatment  

Current CD treatment was reported as a categorical variable at the follow-up 

survey. The patients (if needed) were only allowed to take steroids, antibiotics and 
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aminosalicylates and anti-inflammatory drugs during the study. The medications listed 

were: sulfasalazine mesalamine, olsalazine, balsalazide, metronidazol, ciprofloxacin, 

budesonide, hydrocortisone, prednisolone and prednisone. The patients were able report 

more than one medication in this variable. 

Table 6 summarizes the study variables. 
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Table 6:  Description of Study Variables 

Variable  
 

Measure 

Dependent Variables  

 
Change in IBDQ scores 

 
Difference in the IBDQ scores from 
baseline to three-month follow-up 
(continuous) 
 

 
Change in converted SF-36 scores 

 
Difference in the converted SF-36 scores 
from baseline to three-month follow-up 
(continuous) 
 

 
Change in HRPQ scores 

 
Difference in the HRPQ scores from 
baseline to three-month follow-up 
(continuous) 
 

 
Change in WPAI scores 

 
Difference in the WPAI scores from 
baseline to three-month follow-up 
(continuous) 
 

 
Change in TSQM scores 

 
Difference in the TSQM scores from 
baseline to three-month follow-up 
(continuous) 
 

 
Change in Trac-Med scores 

 
Difference in the Trac-Med scores from 
baseline to three-month follow-up 
(continuous) 
 

 
Change in HADS scores 

 
Difference in the HADS scores from 
baseline to three-month follow-up 
(continuous) 
 

 
Change in ER Visits 

 
Difference in ER visits. Reported as a 
continuous variable during the 3 months 
prior to the baseline survey and during the 
study observation period. 

Continued Table 6  
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Change in Hospital Visits 

 
Difference in Hospital visits. Reported as a 
continuous variable during the 3 months 
prior to the baseline survey and during the 
study observation period. 
 

 
Change in Complications 

 
Difference in proportion of patients with 
complications. Reported as a proportion 
during the 3 months prior to the baseline 
survey and during the study period. 
 

 
Change in Number of Relapses 

 
Difference in relapses. Reported as a  
continuous variable during the 3 months 
prior to the baseline survey and during the 
study observation period. 
 

 
Change in Number of Surgeries 

 
Difference in surgeries. Reported as a 
categorical variable during the 3 months 
prior to the baseline survey and during the 
study observation period. 
 

 
Change in Total Parenteral Nutrition Use 

 
Difference in TPN use: Reported as a 
continuous variable at baseline and follow-
up surveys. It was defined by the number 
of days in the hospital the CD patients 
received TPN during the 3 months prior to 
the baseline survey and during the study 
observation period. 
 

Independent Variables 
 

 

 
Age 

 
Age in years (continuous) 
 

 
 
Gender 

 
 
Male/Female (dichotomous) 
 

 
Race  
 
Continued Table 6 

Caucasian, African-American, American 
Indian, Hawaiian, Asian, and Hispanic or 
Latino (categorical) 
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Marital Status  

Single/Married/Separated/Divorced  
(categorical) 
 

 
 
Smoking Status 

 
None, 1 to 10 or more than 10 cigarettes 
smoked, per day (ordinal) 
 

 
Employment Status 

 
Part-time/Full-time (ordinal) 
 

 
Education Status 

 
High school/Some college/College/ 
Graduate school (ordinal) 
 

 
Past Treatment 

 
Reported as a categorical variable 
(medications which were used to treat the 
patient before enrolling into the study) 
  

 
Current Treatment 

 
Reported as a categorical variable 
(medications which were used to treat the 
patient during the study) 
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Data Analyses  

Introduction 

The purpose of this study was to evaluate the impact of treatment with TYSABRI 

on several patient-reported outcome measures including HrQoL, treatment satisfaction, 

productivity, health care resource use, and disease symptomatology in a usual care 

setting. To address these objectives, the study analyses included univariate descriptive 

statistics, bivariate (pre-post) statistical comparisons, and multivariate analyses. The 

univariate descriptive statistics included reporting frequencies, percentages, means, 

medians, standard deviations, minimums and maximums for all study variables as 

appropriate. Bivariate statistical comparisons included pre-post comparisons of relevant 

survey scores using two-tailed paired t-tests, Wilcoxon tests, and McNemar tests 

depending on the distributional properties of the variables. Pearson product-moment 

correlation or Spearman rank order correlation coefficients were calculated to study 

correlations between variables.  The statistical test was determined based on the 

distribution characteristics of the variables under analysis. Multivariate analyses were 

conducted using multiple linear regression; however, low sample size affected the 

usefulness of these analyses. To test the normality of this study sample, Kolmogorov-

Smirnov (KS) tests were conducted on the data.  KS test is a goodness-of-fit test which 

tests whether a given distribution is not significantly different from one hypothesized 

(e.g., on the basis of the assumption of a normal distribution). To limit the occurrence of 

Type-I error, total instrument score was checked for significance and if deemed non-

significant then further analysis of sub-scales was avoided. 
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Statistical Analysis Plan 

The plan includes appropriate descriptive, bivariate and multivariate methods to 

address each study objective.  It also includes a data dictionary describing all survey data 

elements. Descriptive analyses were performed and appropriate measures (mean, 

standard deviation, median, frequency, proportion, range) were calculated for each 

variable.  Individual instruments (i.e., the SIBDQ, SF-12, HRPQ, WPAI, TSQM, HADS, 

and the Trac-Med) were scored at baseline and follow-up according to the methods 

specified by the respective developers/manuals. SIBDQ and SF-12 scores were converted 

to imputed IBDQ and imputed SF-36 scores using their scoring algorithm. In some cases 

(IBDQ, SF-36), total as well as individual domain scores were calculated for the 

instruments. 

Longitudinal analysis - Paired sample t-tests were performed to assess significant 

changes in mean instrument scores. Appropriate multivariate statistics were employed to 

compare outcomes between baseline and three-month follow-up. These analyses included 

relevant covariates and are described in more detail in subsequent sections. 

The study design is a repeated measures design in that we are collecting data on 

multiple measures (on the same dependent variables) for each subject at 2 points in time.  

The analysis of these data constituted a "repeated measures" design. Multiple 

observations on the same case allow us to use a case as its own comparison, or control.  

Many factors that might be related to the outcome of interest may be constants within 

individuals.  Therefore, the observations of the dependent variables are no longer 

independent from a statistical analysis perspective.  For the purpose of hypothesis testing 

and to get proper estimates of variability, the non-independence in the outcome metric 
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was taken into account during data analysis.  The statistical significance was set a priori 

at 0.05.  

The following sections describe the statistical analyses to meet the objectives of 

the study. 

Objective 1 

“To describe the demographic and selected clinical characteristics of the study 
participants including age, gender, race, marital status, employment status, work force 
participation, income, and duration of CD, treatment history, comorbidities and smoking 
status.”   

 
Descriptive statistics was calculated for Objective 1. Frequencies and percentages 

for categorical variables and mean, median, standard deviation, minimum and maximum 

values for continuous variables were calculated. The demographics of the study 

participants, including age, gender, race, marital status, employment status, work force 

participation and income were described. Duration of CD disease, treatment history, 

comorbidities and smoking status was also explained in detail. 

Objective 2 

a. “To describe the CD status, number of relapses, complications, number of liquid 
stools per day (HBI item), abdominal pain (HBI item), and general well-being (HBI 
item), of the study participants at baseline and at three-month follow-up. 

b. To determine if any differences exist between baseline and at three-month follow-up 
with respect to these measures.” 

 
Descriptive statistics (i.e., frequency, mean, range, and standard deviation), t-

tests, and Wilcoxon tests were conducted to address Objective 2. Firstly, descriptive 

analyses were conducted on CD status, number of relapses, complications, number of 

liquid stools per day, abdominal pain and general well-being of the study participants 

both at baseline and at three-month follow-up.  Paired groups t-tests were used to assess 
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differences in continuous variables (i.e., number of relapses, number of liquid stools per 

day) at baseline and follow-up, and Wilcoxon tests were used to test  differences among 

ordinal variables (i.e., CD severity, abdominal pain and general well-being).  A 

McNemar test was used to determine differences in the number of patients with 

complications. 

Objective 3 

“To determine if any differences exist between baseline and three-month follow-up in 
HrQoL outcomes (measured by IBDQ, converted SF-36 and Trac-Med questionnaires) in 
patients taking TYSABRI.” 

 
Paired t-tests were conducted to address this objective. Total IBDQ scores and the 

components of the IBDQ (emotional, systemic and social domains) were analyzed at 

baseline and follow-up. Converted total SF-36 scores, the PCS and MCS domains and the 

eight individual scales (physical functioning, role physical, bodily pain, general health, 

vitality, social functioning, role emotional and mental health) were compared to detect 

changes between baseline and follow-up. The patient-reported global assessments of their 

HrQoL were analyzed using Wilcoxon tests. The purpose of this objective was to detect 

clinically meaningful differences in the HrQoL scores at follow-up. 

Objective 4 

“To determine if any differences exist between baseline and three-month follow-up in 
HADS outcomes (for those patients who were randomly selected to receive the Hospital 
Anxiety and Depression Scale (HADS) in patients taking TYSABRI.” 

 
The HADS questionnaire has two components, the Depression and Anxiety 

domains. Paired t-tests were used to compare the baseline and the follow-up measures. 
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Objective 5 

a. “To determine if any differences exist between baseline and three-month follow-up 
in productivity outcomes (work-place, home productivity scores) in patients taking 
TYSABRI.  

b. To determine if any differences exist between baseline and three-month follow-up in 
the percent of productivity lost in the work-place and at home due to absenteeism, 
presenteeism and combined absenteeism and presenteeism with respect to 
employment status (full-time vs. part-time).  

c. To determine the hours of lifetime productivity lost due to illness induced part-time 
employment when subject would have continued full-time or part-time 
employment.”  

 

The work place and home productivity scores were calculated for the HRPQ, 

WPAI and Trac-Med questionnaires using the scoring guide. Some of the calculations are 

explained below: 

Mean scheduled work hours were evaluated by calculating the average hours of 

scheduled work in the previous week for all subjects. Similarly, the mean hours of 

scheduled work in the previous week for subjects full-time or part-time employed were 

also calculated by selecting the working status of the patients. Mean hours of 

employment productivity lost due to absenteeism were calculated by averaging the hours 

lost due to CD. Mean hours of employment productivity lost due to presenteeism were 

calculated by measuring the difference between hours scheduled to work the last week 

and hours lost due to illness divided by the percentage impact CD had on work output. 

All of these calculations were repeated for home productivity as well.  For example: a  

patient lost 20 hours of work out of scheduled 40 hours due to his CD, so absenteeism 

was calculated as 50% . Next, if the patient reported that CD had a 20% impact on his 

productivity, then the hours lost due to presenteeism was 4 hours and percentage 

presenteeism was calculated as 10%. 
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Hours of lifetime productivity lost due to illness-induced part-time employment 

when the subject would have continued full-time or part-time employment was also 

calculated. Next, using paired t-tests, the baseline and follow-up scores were compared 

for each of the questionnaires. Percentage of productivity lost in the work-place and at 

home due to absenteeism, presenteeism and combined absenteeism and presenteeism was 

also calculated; paired t-tests was used to make baseline-to-follow-up comparisons 

separately for full-time and part-time employment status.   

Objective 6 

“To determine if patients taking TYSABRI at three-month follow-up have any significant 
differences in healthcare utilization (defined as a reduction in the number of hospital 
visits, emergency room visits, use of Total Parenteral Nutrition (TPN), surgical 
procedures and current CD drug use) compared to their baseline measurements when they 
were not taking TYSABRI.” 

 
Health care utilization measures were the ER visits due to CD, ER visits due to a 

reason other than CD, number of CD-related and CD-unrelated hospitalizations, number 

of days in the hospital and TPN use (operationalized by the number of days in the 

hospital they received TPN). All these measures were compared at baseline and follow-

up using paired t-test analysis. Current CD drug use, including steroid use, antibiotic use 

and aminosalicylate use, were evaluated at baseline and follow-up (coded as “0” if not 

used and coded as “1” if used).   Descriptive statistics and McNemar’s test were used to 

conduct this analysis. 

Objective 7 

“To determine if patients taking TYSABRI at three-month follow-up have any significant 
differences in treatment satisfaction scores compared to their baseline measurements 
when they were taking a different medication for their CD.” 
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The TSQM measures patients’ satisfaction towards their treatment. It consists of 

four domains: effectiveness, global satisfaction, side-effects and effectiveness. These 

domain scores were calculated by using the TSQM scoring guide. Paired t-tests were 

used to compare the baseline and follow-up scores for each domain. 

Objective 8 

“To determine the correlations between disease-specific HrQoL instruments (IBDQ and 
Trac-Med) and generic HrQoL instruments (converted SF-36 and HADS questionnaire) 
at follow-up” 

 
To address this objective, identical questions/domains of the questionnaires were 

selected. Pearson correlations were calculated between the identical domains of the 

questionnaires.  

Objective 9 

“To determine the correlations between health-related productivity outcomes as measured 
by the HRPQ and the Trac-Med and WPAI instruments at follow-up” 

 
To address this objective, identical questions/domains of the questionnaires were 

selected. Pearson correlations were calculated between the identical domains of the 

questionnaires.  

Objective 10 

“To determine which of the following is the strongest predictor (age, gender, current 
education level, income, smoking status, CD status, complications, relapses, ER visits, 
hospital visits) of productivity loss at the work-place and at home as calculated in the 
HRPQ and WPAI questionnaires.” 

 
Multiple regression analyses were utilized to address this objective.  Regression 

models were developed to determine the strongest predictor in each of the questionnaires.  
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Objective 11 

“To develop an algorithm to create projected IBDQ scores using age, gender, and 
productivity as predictors.  Mean absolute prediction error (MAPE) of the selected model 
was also calculated.” 

 
Predicted IBDQ scores was calculated using age, gender, and productivity as 

predictors. Mean absolute percentage error, which is a measure of accuracy in statistics, 

is the absolute value of the difference between actual (calculated) and predicted values in 

all test cases; it is the average prediction error.  

For the selected model, MAPE = [(Calculated IBDQ-Predicted IBDQ)/ Calculated 

IBDQ]*100. 

Objective 12 

a.  “To compare the characteristics of patients who are responders to TYSABRI 
(patients who have an increase of at least 16 points in their IBDQ score at follow-up) 
vs. non-responders to TYSABRI. 

b.  To compare the demographic characteristics (gender, age, years since CD developed, 
and past CD drug use) of patients who discontinued the study (completed the exit 
survey) vs. patients who participated in the study.”  

 

Patients who have IBDQ change scores greater than 16 points were categorized as 

responders (Irvine EJ, 1999) and the rest will be categorized as non-responders. Patient 

characteristics (age, gender, current education level, income, smoking status, CD status, 

past treatment, current treatment, complications, relapses, ER visits, hospital visits and 

surgeries) were studied for both groups by analyzing the descriptive statistics, Chi-square 

test for nominal variables, Mann Whitney U tests for ordinal variables and independent t-

tests for continuous variables. Demographics of patients who discontinued the study were 

compared to patients who participated in the study by analyzing descriptive statistics. 
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 Table 7 (below) summarizes the types of data analyses that were conducted to 

evaluate the objectives of this study. 
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Table 7: Summary of Data Analyses 

Objective  Analysis 
 
1. 

 
To describe the demographic and selected clinical 
characteristics of the study participants including age, 
gender, CD disease and treatment history, 
comorbidities, smoking status,  education, employment 
status, work force participation, income, marital status 
and race. 
 

 
Frequencies and 
percentages for 
categorical 
variables and 
mean, frequency, 
range and standard 
deviation for 
continuous 
variables 
 

 
2. 

 
a. To describe the CD status (reported as mild, 

moderate and severe), number of relapses, 
proportion of complications, number of liquid 
stools per day (HBI item), abdominal pain (HBI 
item) and general well-being (HBI item) of the 
study participants at baseline and at three-month 
follow-up.  

b. To determine if any differences exist between 
baseline and at three-month follow-up, with respect 
to these measures. 

 
H1: Patients receiving TYSABRI therapy for their CD 
will have improved CD status scores at three-month 
follow-up when compared to their baseline measures. 
 
H2: Patients receiving TYSABRI therapy for their CD 
will have a lower number of CD relapses at three-
month follow-up when compared to their baseline 
measures. 
 
H3: Patients receiving TYSABRI therapy for their CD 
will have a lower proportion of complications at three-
month follow-up when compared to their baseline 
measures. 
 
H4: Patients receiving TYSABRI therapy for their CD 
will have a lower number of liquid stools per day at 
three-month follow-up when compared to their 
baseline measurements. 
 
 

 
Bivariate analyses: 
 
Paired t-tests for 
continuous 
variables (number 
of relapses, 
number of liquid 
stools per day and 
number of 
complications) 
 
Wilcoxon tests for 
ordinal variables. 
variables (CD 
severity, 
abdominal pain 
and general well-
being) 
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Continued Table 7 
 
Ho5: There will be no difference in abdominal pain 
scores between baseline and three-month follow-up 
measurements. 
H5: Patients receiving TYSABRI therapy for their CD 
will have lower abdominal pain scores at three-month 
follow-up when compared to their baseline 
measurements. 
 
H6: Patients receiving TYSABRI therapy for their CD 
will have improved general well-being scores at three-
month follow-up when compared to their baseline 
measurements. 
 

 
3.  

 
To determine if any differences exist between baseline 
and three-month follow-up in HrQoL outcomes 
(measured by IBDQ, converted SF-36 and Trac-Med 
questionnaires) in patients taking TYSABRI. 
 
H7: Patients receiving TYSABRI will have significantly 
improved patient reported global assessments of their 
HrQoL outcome scores pertaining to the “QoL in last 
two weeks” compared to their baseline measurements. 
 
H8: Patients receiving TYSABRI will have significantly 
improved patient reported global assessments of their 
HrQoL outcome scores pertaining to “impact of CD 
on patients QoL” compared to their baseline 
measurements. 
 
H9: Patients receiving TYSABRI will have significantly 
improved IBDQ social domain scale scores compared 
to their baseline measurements. 
 
H10: Patients receiving TYSABRI will have 
significantly improved IBDQ systemic domain scale 
scores compared to their baseline measurements. 
 
H11: Patients receiving TYSABRI will have 
significantly improved IBDQ bowel domain scale 
scores, compared to their baseline measurements. 
 
H12: Patients receiving TYSABRI will have 
significantly improved IBDQ emotional domain scale  

 
Paired t-tests 
Wilcoxon tests 
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Continued Table 7 
 
scores compared to their baseline measurements. 
 
H13: Patients receiving TYSABRI will have 
significantly improved total IBDQ scores compared to 
their baseline measurements. 
 
H14: Patients receiving TYSABRI will have 
significantly improved converted SF-36-Physical 
functioning scores compared to their baseline 
measurements. 
 
H15: Patients receiving TYSABRI will have 
significantly improved converted SF-36-Role physical 
scores compared to their baseline measurements. 
 
H16: Patients receiving TYSABRI will have 
significantly improved converted SF-36-Bodily pain 
scores compared to their baseline measurements. 
 
H17: Patients receiving TYSABRI will have 
significantly improved converted SF-36-General 
health scores compared to their baseline 
measurements. 
 
H18: Patients receiving TYSABRI will have 
significantly improved converted SF-36-Vitality scores 
compared to their baseline measurements. 
 
H19: Patients receiving TYSABRI will have 
significantly improved converted SF-36-Social 
functioning scores compared to their baseline 
measurements. 
 
H20: Patients receiving TYSABRI will have 
significantly improved converted SF-36-Role 
emotional scores compared to their baseline 
measurements. 
 
H21: Patients receiving TYSABRI will have 
significantly improved converted SF-36-Mental health 
scores compared to their baseline measurements. 
 
H22: Patients receiving TYSABRI will have 
significantly improved summary scores [Mental 
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Continued Table 7 
 
Component Summary (MCS), and Physical Component 
Summary (PCS)] compared to their baseline 
measurements. 
 
H23: Patients receiving TYSABRI will have 
significantly improved Trac-Med social domain 
scores, compared to their baseline measurements. 
 
H24: Patients receiving TYSABRI will have 
significantly improved Trac-Med symptom domain 
scores, compared to their baseline measurements. 
 
H25: Patients receiving TYSABRI will have 
significantly improved Trac-Med emotional domain 
scores, compared to their baseline measurements. 
 
H26: Patients receiving TYSABRI will have 
significantly improved total Trac-Med scores 
compared to their baseline measurements 
 

 
4. 

 
To determine if any differences exist between baseline 
and three-month follow-up in HADS outcomes (for 
those patients who were randomly selected to receive 
the Hospital Anxiety and Depression Scale (HADS) in 
patients taking TYSABRI. 
 
H27: Patients receiving TYSABRI will have 
significantly improved HADS-Depression domain 
scores compared to their baseline measurements when 
they were not taking TYSABRI. 
 
H28: Patients receiving TYSABRI will have 
significantly improved HADS-Anxiety domain scores 
compared to their baseline measurements. 
 

 
Paired t-tests 

 
5.  

a. To determine if any differences exist between 
baseline and three-month follow-up in productivity 
outcomes (work-place, home productivity scores) in 
patients taking TYSABRI.  

b. To determine if any differences exist between 
baseline and three-month follow-up in the percent of 
productivity lost in the work-place and at home due to 
absenteeism, presenteeism and combined  

 
Descriptive 
Statistics  
Paired t –tests 
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Continued Table 7 
 
      absenteeism and presenteeism with respect to 

employment status (full-time vs. part-time).  
c. To determine the hours of lifetime productivity lost 

due to illness induced part-time employment when 
subject would have continued full-time or part-time 
employment.  

 
H29: Patients receiving TYSABRI will have 
significantly improved HRPQ scores pertaining to 
absenteeism [percent of productivity lost in the work-
place with respect to employment status (full-time vs. 
part-time) and at home, due to absenteeism] compared 
to their baseline measurements. 
 
H30: Patients receiving TYSABRI will have 
significantly improved HRPQ scores pertaining to 
presenteeism [percent of productivity lost in the work-
place with respect to employment status (full-time vs. 
part-time) and at home, due to presenteeism] 
compared to their baseline measurements. 
 
H31: Patients receiving TYSABRI will have 
significantly reduced percentage of productivity (as 
measured by WPAI) lost in the work-place with respect 
to employment status and at home due to absenteeism 
compared to their baseline measurements. 
 
H32: Patients receiving TYSABRI will have 
significantly reduced percentage productivity lost in 
the work-place with respect to employment status and 
at home due to presenteeism, compared to their 
baseline measurements. 
 
H33: Patients receiving TYSABRI will have 
significantly improved productivity scores in the Trac-
Med questionnaire pertaining to the overall  work 
productivity domain compared to their baseline 
measurements.. 
 

 
6. 

To determine if patients taking TYSABRI at three-
month follow-up have any significant differences in 
healthcare utilization (defined by the number of 
hospital visits, emergency room visits, use of Total 
Parenteral Nutrition (TPN) and surgical procedures) 

 
Descriptive 
Statistics  
Paired t-tests 
McNemar tests 
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Continued Table 7 
 
and current CD drug use compared to their baseline 
measurements. 
 
H34: Patients receiving TYSABRI will have 
significantly improved health care utilization 
measures (the number of hospital visits, emergency 
room visits, use of TPN and surgical procedures) 
compared to their baseline measurements. 
 
H35: Patients receiving TYSABRI will have 
significantly reduced CD drug use (corticosteroids, 
antibiotics, aminosalicylates, anti-inflammatory drugs) 
compared to their baseline measurements. 
 

 
7. 

 
To determine if patients taking TYSABRI at three-
month follow-up have any significant differences in 
treatment satisfaction scores compared to their baseline 
measurements when they were taking a different 
medication for their CD. 
 
H36: Patients receiving TYSABRI will have 
significantly improved TSQM Effectiveness scale 
scores compared to patients at the baseline 
measurements.  
 
H37: Patients receiving TYSABRI will have 
significantly improved TSQM Side-Effects scale scores 
compared to patients at the baseline measurements. 
 
H38: Patients receiving TYSABRI will have 
significantly improved TSQM Convenience scale 
scores compared to patients at the baseline 
measurements. 
 
H39: Patients receiving TYSABRI will have 
significantly improved TSQM Global satisfaction scale 
scores compared to patients at the baseline 
measurements 

 
Paired t-tests 

 
8. 

 
To determine the correlations of disease-specific 
HrQoL instruments (IBDQ and Trac-Med) and generic 
HrQoL instruments (SF-36 and HADS questionnaire) 
at follow-up. 

 
Pearson 
Correlation 
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Continued Table 7 
 
H40: IBDQ emotional domain scores will be positively 
        correlated with SF-36 mental component 
        summary scale (MCS) scores. 
 
H41: IBDQ social domain scores will be positively  
        correlated with SF-36 social domain scores. 
 
H42: IBDQ pain scale scores will be positively  
       correlated with SF-36 bodily pain scale scores. 
 
H43: IBDQ emotional domain scores will be positively 
        correlated with Trac-Med emotional domain  
        scores. 
 
H44: IBDQ bowel scale scores will be positively 
         correlated with Trac-Med symptom  scale scores. 
 
H45: IBDQ social domain scores will be positively  
        correlated with Trac-Med social domain scores. 
 
H46: IBDQ emotional domain scores will be positively  
        correlated with HADS mental health scores. 
 

 
9. 

 
To determine the correlations between health-related 
productivity outcomes as measured by the HRPQ and 
the Trac-Med and WPAI instruments at follow-up.  
 
H47: HRPQ work place productivity domain scores will 
        be positively correlated with WPAI work place  
        productivity domain scores. 
 
H48: HRPQ home productivity domain scores will be  
        positively correlated with WPAI home 
        productivity domain scores. 
 
H49: HRPQ work place productivity domain scores will 
        be positively correlated with Trac-Med work- 
        place productivity domain scores. 
 

 
Pearson 
Correlation 

 
10. To determine which of the following is the strongest 

predictor (age, gender, current education level, income, 
smoking status, CD status, complications, relapses, ER  

 
Multiple 
Regression 
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Continued Table 7 

visits, hospital visits) of productivity loss at the work-
place and at home as calculated in the HRPQ and 
WPAI questionnaires. 
 

 
 
11. 

 
To develop an algorithm to create projected IBDQ 
scores using age, gender, and productivity as 
predictors.  Mean absolute prediction error (MAPE) of 
the selected model was also calculated. 

 

 
Multiple 
Regression, MAPE 
calculation 

 
12. 

 
a. To compare the characteristics of patients who are 

responders to TYSABRI (patients who have an 
increase of at least 16 points in their IBDQ score at  

    follow-up) vs. non-responders to TYSABRI. 
b. To compare the demographic characteristics 

(gender, age, years since CD developed, and past 
CD drug use) of patients who discontinued the 
study (completed the exit survey) vs. patients who 
participated in the study.  

 

 
Descriptive 
statistics, chi-
square tests, 
Mann-Whitney U 
tests, Independent 
t-tests 
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Ethical Review, Regulatory Notification, and Approval 

Authorization to Release Information 

Patients were asked to provide verbal consent regarding study participation prior 

to administering the baseline survey and each of the follow-up surveys. Patients choosing 

the online survey option were asked to check an authorization to release information 

before they could proceed with the survey.  

Patient Informed Consent and Confidentiality 

Patient participation was strictly voluntary and patients had the right not to answer 

any survey question.  Patients could refuse to participate or withdraw from the study at 

any time and for any reason.  Patients who participated in the study were informed that 

information about them is being entered into the study database.  At any time, patients 

had the right to inspect and obtain a copy of the health information they provide, as it 

relates to their participation in the study. Patient consent to participate and authorization 

to release health information was obtained and recorded in source documents.  The 

survey administrators were required to inform patients that they are free to refuse to 

answer questions without affecting their medical care and that all study findings will be 

handled in strictest confidence. 

IRB Review and Approval 

The IRB review and approval process was conducted in two steps: Firstly for the 

data collection section and secondly for the data analysis section. Health Core obtained 

the approval for the data collection section by sending the study protocol to an 
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independent IRB (New England IRB) who reviewed the protocol. After revisions, the 

approval was received by Health Core. UT Austin IRB approved the data analysis portion 

through the expedited process, since the data was de-identified (IRB Protocol # 2011-04-

0102). 
 

Confidentiality 
 
All personal information pertaining to patients in this study and in any subsequent 

reports will be kept confidential.  No information that could uniquely identify individual 

patients was submitted to Elan & Biogen for data analysis. Patient contacts identified 

from the TOUCH™ data (which is maintained by Biogen and Elan) were sent to 

HealthCore. HealthCore is a sub-contractor for Elan for purposes of assisting in the 

study. HealthCore then transferred the patient contacts to its survey partner under 

contract, MRSI, and MRSI conducted the telephone/internet survey. 
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CHAPTER 3:  RESULTS 

Chapter 3 presents the main findings of the study using data collected during the 

CD-TOUCH PRO study. The study sample is first explained. Next, data management is 

discussed, and finally the results pertaining to the study objectives are described. 

Study Sample 

A power analysis conducted a priori for the study indicated that 28 CD TOUCH 

patients needed to be enrolled in the study to attain a power of 80% to detect statistical 

differences for bivariate analyses. However, a post-hoc power analysis conducted using 

mean SF-36 PCS scores from TYSABRI clinical trial yielded a power of 83% with a 

sample size of 19.   A total of 241 CD patients were initially screened in the CD TOUCH 

PRO study. By the end of the original study (June 2010), only 61 patients had completed 

the baseline survey, and 45 were screened for baseline and would be administered the 

survey as soon as they are ready to take one, 12 were in the dialable (ready to be called 

over the phone) sample and 124 were in the exhausted sample (refusals, exclusions and 

bad sample [no one by that name, wrong phone number or email address]). Of the 61 

patients who completed the baseline survey, only 24 patients completed the three-month 

follow-up, and 8 were screened for follow-up, 4 were in the dialable sample and 25 were 

in the exhausted sample (refusals, exclusions and bad sample).  

The main reasons for the low sample size were:  refusal to participate in the study, 

already received the first infusion of TYSABRI before the baseline survey was 

administered, less than 18 years old, does not like infusions, had taken more than 4 

TYSABRI infusions before three-month follow-up, incompetency in English, invalid 
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contact number, not sure whether going to start TYSABRI, passed away, no longer on 

TYSABRI,  decided to stop TYSABRI therapy and switched to a different medication, 

incomplete survey and did not give any information. Table 8 below explains the flow of 

the initial study sample of 241 patients and Table 9 explains the flow of the three-month 

follow-up of 24 patients. Figure 10 and Figure 11 provide a graphic description of the 

flow of the study sample through the three-month follow-up. 
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Table 8:  Final Baseline Survey Production Report 

 Number of Patients 
A. Completed baseline survey 61 

Via Phone (Interviewer Assisted) 25 
Via Internet 36 

B. Screened but still need to complete baseline (internet) 45 
C. Dialable (Ready to be called over the phone) Sample: 11 

Available to Dial 11 
Fresh Sample 0 

D. Exhausted Sample (D1+D2+D3):  124 
D1. Refusals 90 

Total Refused 90 
D2. Exclusions  15 

Not Currently Enrolled in TOUCH 3 
Had 1+ Infusion 12 

D3. 'Bad' Sample:  19 
No One By That Name 5 

Bad Telephone Number 14 
E. Refusals who completed exit interview 70 

Qualified for Exit Interview (D1+D2) 105 
Completed Exit Interview 70 

F. Inbound (1-800) calls 1 
Completed Survey 1 

Refusal 0 
G. Adverse effect (AE) forms 2 
H. Progressive Multifical Leucoencephalopathy (PML) Inquiries 0 
TOTAL SAMPLE (A+B+C+D) 241 
  
Reasons for not being currently enrolled in the TOUCH program:   
They are still working with my health insurance to make sure that they will cover it.       
  
When received 1st infusion:  
11/13/2008 - called 6X and on 6th contact found out had already received 1st infusion.  
11/24/2008 - called 14X and on the 14th contact found out had already received 1st infusion.  
12/11/2008 - called 11X and on the 11th contact found out had already received 1st infusion.  
8/19/2009 - called 2X and on the 2nd contact found out had already received 1st infusion (from 
sample received 8/19)  
  
Reasons for termination:  Passed away (prior to taking TYSABRI infusion)  
Not interested at all , Rather not give information                
Respondent has decided not to take TYSABRI.  Going to stay on current medication.   
Her son said she does not speak enough English.   
Patient is only 15 years and 12 years old.                          
Not sure if he is going to start Tysabri. Doesn't want us to call him about research.  

 
 
 
 
 
 
 



 
 

 116

Table 9:  Final Three-month Follow-up Survey Production Report 

 Number of Patients 
A. Completed 3-month follow-up survey 24 

Via Phone (Interviewer Assisted) 8 
Via Internet 16 

B. Screened but still need to complete 3-month (internet) 8 
C. Dialable Sample(Ready to be called over the phone): 4 

Available to Dial (Have Reached 3-Months) 4 
D. Exhausted Sample (D1+D2+D3+D4):  25 
D1. Refusals 7 

Total Refused 7 
D2. Exclusions  2 

Had 5+ Infusion* 2 
D3. Not Taking TYSABRI  12 

Didn't Seem to be Working on my CD 1 
Didn't Like Having Infusions 1 

No Longer on TYSABRI AIDED* 10 
D4. 'Bad' Sample:  4 

No One By That Name 1 
Bad Telephone Number 3 

E. Inbound (1-800) calls 1 
Completed Survey 1 

Refusal 0 
F. Adverse effect (AE) forms 2 
G. Progressive Multifical Leucoencephalopathy (PML) Inquiries 0 
  
TOTAL SAMPLE (A+B+C+D) 61 
  
*Exclusions changed from 4+ infusion to 5+ infusion on 3/26.  One respondent excluded due to 
having 4+ infusions.  Unfortunately, when recontacted the respondent had already received her 
5th infusion. 
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Figure 10:  Flow Diagram of Number of Patients Enrolled in CD-TOUCH PRO STUDY  
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Figure 11:  Flow Diagram of Patients Enrolled at Baseline and Three-month Follow-up 
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Table 10 below lists the outcomes assessed at baseline and at three-month follow-up. The 

results will be described accordingly in this section.  

Table 10:  Outcomes Assessed at Baseline and Three-month Follow-up 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

Outcomes & Questionnaires Baseline After  3-months 
General HrQoL (1 item) X X 
CD affects HrQoL (1 item) X X 
Prior CD drug use X  
Current CD drug use X X 
Comorbidities X  
Patient-reported Items (3 items) X X 
Crohn’s disease severity X X 
Number of relapses X X 
Short form-Inflammatory Bowel Disease Questionnaire 
(converted to IBDQ scores) X X 
SF-12 version 2 (converted to SF-36 scores) X X 
Treatment satisfaction X X 
Healthcare utilization  X X 
Complications X X 
Work status/productivity X X 
Modules (Hospital Anxiety & Depression Scale, Trac-
Med, Work Productivity &Activity Impairment 
Questionnaire) X X 
Demographics X  
Exit survey questions X X 
 
X = component assessed at specified time-point 
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Data Management 

Prior to data analysis, data were screened for accuracy of input, outliers, adequacy 

of sample size and missing data. Additionally, the assumption of normality was also 

assessed. The following section describes the data management for the study.  

Test of Normality, Accuracy of Input, Outliers and Adequacy of Sample Size 

Univariate descriptive statistics, including means, frequencies, and normal 

probability plots of the study variables were evaluated. Two outliers were discovered 

during this review; however, the outliers were due to data entry errors and were 

corrected. A power analysis conducted prior to the study revealed that 28 study 

participants were necessary for adequate power to detect a medium effect size using 

bivariate analyses (paired t-tests).  The Kolmogorov–Smirnov (K-S) tests were conducted 

to test the normality of the data. Converted IBDQ scores and SF-36 scores were used as 

dependent variables. The results of the K-S tests on IBDQ and SF-36 scores revealed that 

the data was normally distributed. A total of 61 patients completed the baseline survey 

while only 24 completed the three-month follow-up survey. Although the goal of 

enrolling 28 patients in the study for the bivariate analyses was not reached, the study 

sample size of 24 participants was large enough to detect statistical differences for the 

Wilcoxon tests and paired t-tests conducted to evaluate Objectives 2, 3, and 7, which 

assessed CD status, HrQoL and treatment satisfaction. Pearson correlation coefficients 

were calculated for Objectives 8 and 9. Multiple regression analyses were conducted for 

objectives 10 and 11 and chi-square tests, Mann Whitney U tests and independent 

samples t-tests were conducted for Objective 12. 
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Analyses for Study Objectives 

There were 12 study objectives and 49 study hypotheses. Objective 1 was to 

describe the demographic and clinical characteristics of the study participants. Bivariate 

analyses were used to assess Objectives 2-7 and Objective 12, which examined 

differences between the baseline and three-month follow-up measures of CD disease 

status, HBI scores, HrQoL questionnaires, productivity questionnaires, treatment 

satisfaction questionnaire, and the anxiety and depression scale.  Bivariate analyses also 

were used to examine differences in demographic and clinical factors between TYSABRI 

responders and non-responders and exit survey sample status. There were 39 hypotheses 

in these seven objectives. Multiple regression analyses were employed for Objectives 10 

and 11, which were to determine the strongest predictor of productivity loss, and to 

develop an algorithm of projected IBDQ scores using age, gender and productivity as 

predictors.  

Wilcoxon signed-rank tests were used to assess Objective 2 which determined if 

pre-post differences existed in CD status, number of complications and HBI scores of 

study participants. Paired t-tests were used to assess Objectives 3, 4, 5 and 7 which were 

to determine if any pre-post differences existed in the imputed IBDQ scores, imputed SF-

36 scores, HADS scores, HRPQ scores, WPAI scores, Trac-Med scores and TSQM 

scores.  Wilcoxon and McNemar tests were used to assess Objective 6 which evaluated 

health care utilization of study participants as measured by hospital visits, ER visits, 

surgery, steroid use, TPN use and current drug use. Correlation analysis was used to 

assess Objectives 8 and 9 which determined the correlations between disease-specific and 
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generic quality of life, and productivity questionnaires.  The results pertaining to each 

objective are presented in the following sections. 

Objective 1 

Objective 1 was to describe the demographic and selected clinical characteristics 

of the study participants including age, gender, CD disease and treatment history, 

comorbidities, smoking status, education, employment status, mode of survey 

completion, income, marital status and race of the study participants.  The results of these 

descriptive analyses are presented below. 

Demographic Variables 

This is a pre- and post-test pre-experimental study design, so the results for 

baseline and three-month follow-up are explained accordingly. 

The average age of study participants was 41.9 (± 14.9) years (range 20 – 69 

years) at baseline and 40.8 (± 14.9) years (range 21 – 69 years) at three-month follow-up. 

The age of this study group was higher than what was observed in clinical trials. The 

majority of study participants were Caucasian at both the baseline (86.9%) and three-

month follow-up (83.3%) measures. The majority of study participants at both baseline 

(60.7%) and three-month follow-up (62.5%) were female.   

Approximately one-third of the study participants at baseline (27.9%) and three-

month follow-up (37.5%) were college graduates, while 23.0% and 33.3% were high 

school graduates at baseline and three-month follow-up, respectively. There were 27.9% 

of patients who were employed full-time, 13.1% part-time and 31.1% disabled at 

baseline, and 29.2% full-time, 8.3% part-time and 33.3% disabled at three-month follow-
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up. Approximately 60% of the study participants were unemployed at both baseline and 

three-month follow-up. Thirty-four percent of study participants at baseline and 54.2% at 

three-month follow-up had a household income of less than $25,000.  

At both baseline and three-month follow-up, 45% of the study participants were 

married and nearly 30% were single. A majority of study participants were non-smokers 

(83%) at baseline and three-month follow-up.  The data was collected from the study 

participants by either phone or internet. At baseline, 59% completed the questionnaires 

using the internet while at three-month follow-up, 67% of the study participants opted for 

the phone. Tables 11-19 depict the descriptive statistics for these variables. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 124

Table 11:  Mean and Frequency Distribution of Age 

 
 
 
 
 
 
 
 
 
 
 

 

Table 12:  Frequency Distribution of Race 

 
 
 
 
 
 
 
 

Table 13:  Frequency Distribution of Gender 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 Baseline 3-month Follow-up 
Age (years) N Percent (%) N Percent (%) 

20 – 30 
31 – 40 

     41 – 50 
51 – 60 
61 – 70 

17 
17 
9 
8 
10 

27.9 
27.9 
14.7 
13.1 
16.4 

9 
6 
1 
5 
3 

37.5 
25.0 
4.2 
20.8 
12.5 

Total 61 100.0 24 100.0 
Baseline Mean ± SD (Range): 41.9 ± 14.9 (20 – 69) years 
Three-month Follow-up Mean ± SD (Range): 40.8 ± 14.9 (21 – 69) years 

 Baseline 3-month Follow-up 
Race N Percent (%) N Percent (%) 
Caucasian 
African-American 
Asian 
Mixed 
Hispanic 

53 
3 
1 
2 
2 

86.9 
4.9 
1.6 
3.3 
3.3 

20 
2 
0 
1 
1 

83.3 
8.3 
0.0 
4.2 
4.2 

Total 61 100.0 24 100.0 

 Baseline 3-month Follow-up 
Gender N Percent (%) N Percent (%) 

Female 
Male 

37 
24 

60.7 
39.3

15 
9

62.5 
37.5 

Total 61 100.0 24 100.0 
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Table 14:  Frequency Distribution of Education Status 

 
 
 
 
 
 
 
 
 
 

Total does not sum to 100.0% due to rounding error. 
 
 

Table 15:  Frequency Distribution of Employment Status 

 
 

Table 16:  Frequency Distribution of Smoking 

 
 
 
 
 
 
 

 

a Total does not sum to 100.0% due to rounding error. 
 
 
 

 Baseline 3-month Follow-up 
Education Status N Percent (%) N Percent (%) 

High school or less 
Some college 
Vocational training 
College graduate 
Postgraduate 

14 
17 
4 
17 
9 

23.0 
27.9 
6.6 
27.9 
14.8 

8 
4 
2 
9 
1 

33.3 
16.7 
8.3 
37.5 
4.2 

Total 61 100.2a 24 100.0 

 Baseline 3-month Follow-up 
Employment Status N Percent (%) N Percent (%) 

Employed full-time outside home 
Employed part-time outside home 
Employed full-time or part time at home 
Full-time homemaker 
Full-time student 
Disabled 
Retired 
Unemployed but looking for work 
Unemployed but not looking for work 

17 
7 
1 
1 
2 
19 
7 
4 
3 

27.9 
11.5 
1.6 
1.6 
3.3 
31.1 
11.5 
6.6 
4.9 

7 
2 
0 
1 
1 
8 
1 
2 
2 

29.2 
8.3 
0.0 
4.2 
4.2 
33.3 
4.2 
8.3 
8.3 

Total 61 100.0 24 100.0 

 Baseline 3-month Follow-up 
No. of Cigarettes N Percent (%) N Percent (%) 

None 
1 to 10 

10 or more 

51 
7 
3 

83.6 
11.5 
4.9 

20 
2 
2 

83.3 
8.3 
8.3 

Total 61 100.0 24 99.9a 
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Table 17:  Frequency Distribution of Income 

 
 
 
 
 
 
 
 

 

Table 18:  Frequency Distribution of Marital Status 

 
 
 
 
 
 
 
 
 
 

 

Table 19:  Frequency Distribution of Data Collection Method 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 Baseline 3-month Follow-up 
Household Income N Percent (%) N Percent (%) 

Less than $25,000 
$25,000-$74,999 
$75,000 or higher 
Don’t know/Refused 

21 
19 
14 
7 

34.4 
31.1 
23.0 
11.5 

13 
7 
3 
1 

54.2 
29.1 
12.5 
4.2 

Total 61 100.0 24 100.0 

 Baseline 3-month Follow-up 
Marital Status N Percent (%) N Percent (%) 
Single 
Married 
Separated 
Divorced 
Widowed 
Other 

20 
28 
2 
6 
1 
4 

32.8 
45.9 
3.3 
9.8 
1.6 
6.6 

7 
11 
0 
3 
0 
3 

29.2 
45.8 
0.0 
12.5 
0.0 
12.5 

Total 61 100.0 24 100.0 

 Baseline 3-month Follow-up 
Data Collection Method N Percent (%) N Percent (%) 
Phone 
Internet 

25 
36

41.0 
59.0

16 
8

67.0 
33.0 

Total 61 100.0 24 100.0 
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Clinical Status of Patients Entering the Study 

 The mean number of years since development and diagnosis of CD was 13.0 

years for study participants at baseline. At the three-month follow-up, a mean of 10.0 

years had elapsed since CD development and 9.6 years had elapsed since CD diagnosis. 

A total of 62.0% of study participants reported comorbidities at baseline and at three-

month follow-up. The main comorbidities reported by study participants were depression 

(37.7% at baseline, 33.3% at three-month follow-up), anxiety (32.8%, 20.8%), asthma 

(14.8%, 20.8%), migraine (14.8%, 16.7%) and rheumatoid arthritis (14.8%, 12.5%).   

 A majority of study participants reported prior CD medication use (90.0% at 

baseline and 75.0% at three-month follow-up). The medications commonly reported by 

study participants were ciprofloxacin (33.0% at baseline, 25.0% at three-month follow-

up), metronidazole (21%, 17%), azathioprine (20.0%, 12.5%), methotrexate (15.0%, 

12.5%), mercaptopurine (10.0%, 12.5%),  and mesalamine (1.0%, 4.2%).  Seventy 

percent of the patients at baseline reported steroid use in the past 3 months and 58.0% 

reported steroid use in the past 3 months at three-month follow-up. The main steroids 

used were prednisone (62.0% at baseline and 54.0% at three-month follow-up) and 

budesonide (18.0%, 20.8%).   

A majority of study participants also reported using biologic therapy (92.0% at 

baseline and 87.5% at three-month follow-up). The main biologic agents used were 

infliximab (87.0% at baseline, and 75.0% at three-month follow-up), adalimumab 

(65.5%, 67.3%) and certolizumab (21.3%, 12.5%). Approximately 50.0% of the study 

participants at baseline and at three-month follow-up used two biologic agents. These 

data indicate heavy steroid and biologic use in the study patients. CD complications were 
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also experienced by a high percentage of study participants (abscess, 52.0%; fistula, 

66.0%; ostomy, 25.0%; and bowel obstruction, 54.0% at baseline; similar percentages 

were found at three-month follow-up). Tables 20-25 describe the descriptive statistics of 

these clinical status variables. 
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Table 20:  Duration of CD 

 
 
 
 
 
 
 
 
 

 

Table 21:  Frequency Distribution of Comorbidity in Patients 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Duration of CD Baseline 
Mean(SD) 

3-month Follow-up 
Mean(SD) 

Years Since CD Developed 
 

13.0 (11.0) 
Range (0.0-50.0) 

10.1 (7.6) 
Range (0.3-30.0) 

Years Since CD Diagnosed 
 

13.0 (10.7) 
Range (0.0-50.0) 

9.6 (7.6) 
Range (0.0-30.0) 

N 61 24 

 Baseline 3-month Follow-up 
Comorbidity N Percent (%) N Percent (%) 

No 
Yes 
Total 

23 
38 
61 

38.0 
62.0 
100.0 

9 
15 
24 

37.5 
62.5 
100.0 

Type of Comorbidity N Percent (%) N Percent (%) 
Depression 
Anxiety 
Migraine 
Rheumatoid Arthritis 
Asthma 
Psoriasis 
Multiple Sclerosis 
Ankylosing Spondylitis 
Psoriatic Arthritis 

23 
20 
9 

  9 
9 
5 
3 
2 
2 

           37.7 
32.8 
14.8 
14.8 
14.8 
8.2 
4.9 
3.3 
3.3 

8 
5 
4 
3 
5 
2 
1 
0 
0 

33.3 
20.8 
16.7 
12.5 
20.8 
8.3 
4.2 
0.0 
0.0 
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Table 22:  Frequency Distribution of Prior Medication Use in Patients  

 
 

Table 23:  Frequency Distribution of Prior Steroid Use in Patients  

 
 
 
 
 
 
 
 
 
 

 Baseline 3-month Follow-up 
Prior Medication Use N Percent (%) N Percent (%) 

No 
Yes 
Total 

6 
55 
61 

10.0 
90.0 
100.0 

6 
18 
24 

25.0 
75.0 
100.0 

Type of Medication N Percent (%) N Percent (%) 
Ciprofloxacin 
Metronidazole 
Azathioprine 
Methotrexate 
Mesalamine 
6-Mercaptopurine 
Sulfaslazine 
Cyclosporine 
Micofenilate 
Olsalazine 
Balsalazide 
Tacrolimus 

    20 
13 
12 
9 
7 
6 
3 
1 
1 
0 
0 
0 

33.0 
21.0 
20.0 
15.0 
11.0 
10.0 
5.0 
1.6 
1.6 
0.0 
0.0 
0.0 

6 
4 
3 
3 
1 
3 
1 
1 
1 
0 
0 
0 

25.0 
17.0 
12.5 
12.5 
4.2 
12.5 
4.2 
4.2 
4.2 
0.0 
0.0 
0.0 

 Baseline 3-month Follow-up 
Steroid Use in Past 3-months N Percent (%) N Percent (%) 
No 
Yes 
Total 

18 
43 
61 

29.5 
70.5 
100.0 

10 
14 
24 

42.0 
58.0 
100.0 

Type of Steroid N Percent (%) N Percent (%) 
Prednisone 
Budesonide 
Hydrocortisone 
Prednisolone 

38 
11 
6 
5 

62.3 
18.0 
9.8 
8.2 

13 
5 
2 
1 

54.2 
20.8 
8.3 
4.2 
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Table 24:  Frequency Distribution of Use of Biologic Therapy in Patients  

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Table 25:  Percentages of Patients with CD Complications 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 Baseline 3-month Follow-up 
TNF- α inhibitor Use N Percent (%) N Percent (%) 

No 
Yes 
Total 

5 
56 
61 

8.0 
92.0 
100.0 

3 
21 
24 

12.5 
87.5 
100.0 

Type of  TNF- α inhibitor N Percent (%) N Percent (%) 
Infliximab 
Adalimumab 
Certolizumab 
Used 1 anti-TNF 
Used 2 anti-TNF 
Used 3 anti-TNF 

53 
40 
13 
14 
34 
8 

87.0 
65.5 
21.3 
23.0 
55.7 
13.1 

18 
16 
3 
7 
12 
2 

75.0 
67.3 
12.5 
29.2 
50.0 
8.3 

 Baseline 3-month Follow-up 
CD Complications Percent (%) Percent (%) 
Ever had fistula 
Ever had  bowel obstruction 
Ever had  abscess 
Ever had  ostomy 

66.0 
54.0 
52.0 
25.0 

63.0 
54.0 
50.0 
29.0 

N 61 24 
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Objective 2 

Objective 2 was to describe the CD status (reported as mild, moderate and 

severe), number of relapses, CD complications, number of liquid stools per day (HBI 

item), abdominal pain (HBI item) and general well-being (HBI item) of the study 

participants and to determine if any differences exist between baseline and three-month 

follow-up measures.  Wilcoxon signed-rank tests for ordinal variables (i.e., CD status, 

abdominal pain (HBI item) and general well-being (HBI item)), paired t-tests for 

continuous variables (number of relapses and number of stools per day) and McNemar 

tests for nominal variables (complications), were performed to address this objective. See 

Tables 26a and 26b, 27 and 28 for the results of the Wilcoxon signed-rank tests, paired t-

tests and McNemar tests.  HBI items scores at baseline and follow-up are also shown 

graphically in Figure 12. The results of the hypotheses tests for Objective 2 are stated 

below. 

 
Hypothesis1:   Patients receiving TYSABRI therapy for their CD will have significantly   

           improved CD status scores at three-month follow-up, when compared to     

           their baseline measures. 

The hypothesis was not rejected. A Wilcoxon test was conducted to address this 

hypothesis and higher scores on this scale indicate poorer outcomes. The percentage of 

patients reporting moderate to severe CD at three-month follow-up was 41.7% compared 

to 83.3% at baseline. The CD status scores at three-month follow-up (median = 2; mean = 

2.3) were significantly lower after TYSABRI therapy compared to baseline (median = 4; 

mean = 3.0) (z = -3.33, p < .001).  
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Hypothesis2:  Patients receiving TYSABRI therapy for their CD will have a significantly  

                      lower number of CD relapses at three-month follow-up, when compared   

                      to their baseline measures. 

The hypothesis was not rejected. A paired t-test was conducted to address this 

hypothesis and lower scores indicate better outcomes. Patients at three-month follow-up 

experienced a significantly lower number of CD relapses after TYSABRI therapy (mean 

= 6.8; SD = 4.4) compared to baseline (mean = 4.0; SD = 4.2) [t (23) = 3.2, p = 0.004]. 

 
Hypothesis3:  A significantly lower proportion of patients receiving TYSABRI therapy for 

their CD will have complications at three-month follow-up, when 

compared to their baseline measures. 

The hypothesis was rejected. A McNemar test was conducted to address this 

hypothesis. The percentage of patients reporting complications at three-month follow-up 

were 40.0% compared to 50.0% at baseline; however, this difference was not statistically 

significant (p = 0.68).  

 
Hypothesis4:  Patients receiving TYSABRI therapy for their CD will have a significantly  

                       lower number of liquid stools per day at three-month follow-up, when  

                      compared to  their baseline measurements. 

The hypothesis was rejected. A paired t-test was conducted to address this 

hypothesis. At baseline, patients reported a mean of 15.0 stools per day compared to 14.0 

at three-month follow-up [t (24) = 0.16, p = 0.88]. The number of liquid stools per day 

did not decrease significantly at three-month follow-up.  
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Hypothesis5:  Patients receiving TYSABRI therapy for their CD will have significantly   

                       lower abdominal pain scores at three-month follow-up, when compared to  

                       their baseline measurements. 

 The hypothesis was not rejected. A Wilcoxon signed-ranks test was conducted to 

address this hypothesis and lower scores indicate better outcomes. Patients at three-month 

follow-up had significantly lower abdominal pain scores after TYSABRI therapy (median 

= 1; mean = 0.9) compared to baseline (median = 2; mean = 2.5) (z = -3.2, p < 0.001). 

 
Hypothesis6:  Patients receiving TYSABRI therapy for their CD will have significantly   

                        improved general well-being scores at three-month follow-up, when  

                       compared to their baseline measurements. 

The hypothesis was not rejected. A Wilcoxon signed-ranks test was conducted to 

address this hypothesis and lower scores indicate better outcomes. Patients at three-month 

follow-up had significantly improved well-being scores after TYSABRI therapy (median 

= 1; mean = 1.1) compared to baseline (median = 2; mean = 2.0) (z = -3.9, p = 0.001). 
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Table 26a:  CD Status of Patients at Baseline and 3-month Follow-up 

 

Table 26b:  CD Relapses of Patients at Baseline and 3-month Follow-up 

 

Table 27:  CD Complications of Patients at Baseline and 3-month Follow-up 

 

 

 

 

 

Outcome Baseline 3-month Follow-up   
CD Status  
(Wilcoxon signed rank test) 

Median 
Mean (SD) 

Median 
Mean (SD) 

       Z P-value 

CD Status  
scale: 1 = remission, 4 = severe) 
 (N = 24) 

4 
3.0 (1.0) 

 

2 
2.3 (0.9) 

 

 
-3.3 

 

 
0.001 

 

Outcome Baseline 3-month Follow-up   
CD Relapses 
(Paired t-test) 

Mean (SD) Mean (SD) T-value P-value 

 No. of CD relapses in past 3 
months 
(N = 23) 

 
6.8 (4.4) 

 
4.0 (4.2) 

 
t = 3.2 

 
0.004 

Outcome Baseline 3-month Follow-up  
CD Complications 
(McNemar test) 

Percent (%) 
 

Percent (%) 
 

P-value 

  
CD complications (abscess, 
fistula, ostomy, bowel 
obstruction) 
(N = 24) 

 
50.0  

 
12 with 

complications 

 
40.0  

 
10 with 

complications 

 
0.687 
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Table 28:  Harvey Bradshaw Index (HBI) Scores at Baseline and 3-month Follow-up 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Outcome Baseline 3-month Follow-up   
Harvey Bradshaw Index 
(HBI) Items 
(Wilcoxon signed rank  tests) 

Median 
Mean (SD) 

(N = 24) 

Median 
Mean (SD) 

(N = 24) 

Test statistic P-value 

Well-being  
(scale: 0-very well, 4-terrible)  

2 
2.5 (1.3) 

1 
0.9 (0.9) 

Z = -3.9 
 

<0.001 
 

Abdominal pain 
 (scale: 0-none, 3-severe) 

2 
2.0 (1.1) 

1 
1.1 (1.0) 

Z = -3.2 
 

0.001 
 

No. liquid stools per day 
(Paired t-tests) 

N/A 
15.0 (19.4) 

N/A 
13.7 (13.7) 

t = 0.165 
 

0.88 
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Figure 12:  HBI Scores of Patients at Baseline and 3-month Follow-up 
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Objective 3 

Objective 3 was to determine if any differences exist between baseline and three-

month follow-up in HrQoL outcomes (measured by IBDQ, SF-36 and Trac-Med 

questionnaires) in patients taking TYSABRI. Wilcoxon tests for ordinal variables and 

paired t-tests for continuous variables were performed to address this objective. The 

questionnaires which measured the HrQoL of the study participants were IBDQ, SF-36 

and Trac-Med. Each of these instruments was scored and the domain scores were 

calculated. See Tables 29, 30, 31 and 32 for the results of the Wilcoxon signed rank tests 

and paired t-tests. Imputed IBDQ and SF-36 scores at baseline and follow-up are also 

shown graphically in Figures 13 and 14. The results for the hypotheses tests for Objective 

3 are stated below. 

 
Hypothesis7:  Patients receiving TYSABRI will have significantly improved patient- 

                       reported global assessments of their HrQoL outcome scores pertaining to  

                       the “HrQoL in last two weeks” compared to their baseline measurements. 

The hypothesis was not rejected. A Wilcoxon test was conducted to address this 

hypothesis and higher scores on this scale indicate better HrQoL outcomes. Patient 

reported global assessments of their HrQoL outcome scores pertaining to the “QoL in last 

two weeks” differed significantly between the baseline and three-month follow-up 

measures. Patients at three-month follow-up had significantly higher scores after 

TYSABRI therapy (median = 3; mean = 3.4) compared to their baseline scores (median = 

2; mean = 2.4) (z = -2.7, p = 0.006). 
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Hypothesis8:  Patients receiving TYSABRI will have significantly improved patient- 

                       reported global assessments of their HrQoL outcome scores pertaining to   

                     “impact of CD on patient QoL” compared to their baseline measurements. 

The hypothesis was not rejected. A Wilcoxon test was conducted to address this 

hypothesis and lower scores on this scale indicate better HrQoL outcome.  Patient-

reported global assessments of their HrQoL outcome scores pertaining to the “impact of 

CD on patient QoL” differed significantly between the baseline and three-month follow-

up group. Patients at three-month follow-up had significantly lower scores after 

TYSABRI therapy (median = 5; mean = 4.3) compared to their baseline scores (median = 

7; mean = 6.2) (z = -3.9, p < 0.001). 

 
Hypothesis9:  Patients receiving TYSABRI will have significantly improved IBDQ social    

                       domain scale scores compared to their baseline measurements. 

The hypothesis was not rejected. A paired t-test was conducted to address this 

hypothesis and higher scores on this scale indicate better HrQoL outcomes. IBDQ social 

domain scale scores differed significantly between the baseline and three-month follow-

up measures. Patients at three-month follow-up had significantly higher scores after 

TYSABRI therapy (mean = 21.5; SD = 7.8) compared to baseline (mean = 13.6; SD = 

7.8) [t (24) = -2.8, p = 0.001]. 

 
Hypothesis10:  Patients receiving TYSABRI will have significantly improved IBDQ    

                        systemic domain scale scores compared to their baseline measurements. 

The hypothesis was not rejected. A paired t-test was conducted to address this 

hypothesis and higher scores on this scale indicate better HrQoL outcomes. IBDQ 
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systemic domain scale scores differed significantly between the baseline and three-month 

follow-up measures. Patients at three-month follow-up had significantly higher scores 

after TYSABRI therapy (mean = 20.0; SD = 7.3) compared to baseline (mean = 15.2; SD 

= 7.8) [t (24) = -3.7, p = 0.01]. 

 
Hypothesis 11:  Patients receiving TYSABRI will have significantly improved IBDQ bowel  

                        domain scale scores, compared to their baseline measurements. 

The hypothesis was not rejected. A paired t-test was conducted to address this 

hypothesis and higher scores on this scale indicate better HrQoL outcomes.  IBDQ bowel 

domain scale scores differed significantly between the baseline and three-month follow-

up measures. Patients at three-month follow-up had significantly higher scores after 

TYSABRI therapy (mean = 43.5; SD = 14.1) compared to baseline (mean = 32.4; SD = 

13.6) [t (24) = -3.0, p = 0.002]. 

 
Hypothesis12:  Patients receiving TYSABRI will have significantly improved IBDQ  

                        emotional domain scale scores compared to their baseline measurements. 

The hypothesis was not rejected. A paired t-test was conducted to address this 

hypothesis and higher scores on this scale indicate better HrQoL outcomes. IBDQ 

emotional domain scale scores differed significantly between the baseline and three-

month follow-up measures. Patients at three-month follow-up had significantly higher 

scores after TYSABRI therapy (mean = 59.0; SD = 9.2) compared to baseline (mean = 

51.2; SD = 10.6) [t (24) = -4.7, p = 0.006]. 
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Hypothesis13:  Patients receiving TYSABRI will have significantly improved total IBDQ  

                       scores compared to their baseline measurements. 

The hypothesis was not rejected. A paired t-test was conducted to address this 

hypothesis and higher scores on this scale indicate better HrQoL outcomes. Total IBDQ 

scores differed significantly between the baseline and three-month follow-up measures. 

Patients at three-month follow-up had significantly higher scores after TYSABRI therapy 

(mean = 144.0; SD = 30.7) compared to baseline (mean = 112.4; SD = 35.0) [t (24) = -

3.6, p < 0.001]. 

 
Hypothesis14:  Patients receiving TYSABRI will have significantly improved converted 

SF-36-Physical functioning scores compared to their baseline 

measurements. 

The hypothesis was not rejected. A paired t-test was conducted to address this 

hypothesis and higher scores on this scale indicate better HrQoL outcomes. Converted 

SF-36- Physical functioning scores differed significantly between the baseline and three-

month follow-up measures. Patients at three-month follow-up had significantly higher 

scores after TYSABRI therapy (mean = 39.3; SD = 12.1) compared to baseline (mean = 

34.3; SD = 14.3) [t (23) = -2.7, p = 0.013]. 

 
Hypothesis15: Patients receiving TYSABRI will have significantly improved converted 

SF-36-Role physical scores compared to their baseline measurements. 

The hypothesis was not rejected. A paired t-test was conducted to address this 

hypothesis and higher scores on this scale indicate better HrQoL outcomes. Converted 

SF-36-Role-physical scores differed significantly between the baseline and three-month 
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follow-up measures. Patients at three-month follow-up had significantly higher scores 

after TYSABRI therapy (mean = 37.2; SD = 11.0) compared to baseline (mean = 29.0; 

SD = 10.0) [t (23) 4.0, p = 0.001]. 

 
Hypothesis16:  Patients receiving TYSABRI will have significantly improved converted 

SF-36-Bodily pain scores compared to their baseline measurements. 

The hypothesis was not rejected. A paired t-test was conducted to address this 

hypothesis and higher scores on this scale indicate better HrQoL outcomes. Converted 

SF-36-Bodily-pain scores differed significantly between the baseline and three-month 

follow-up measures. Patients at three-month follow-up had significantly higher scores 

after TYSABRI therapy (mean = 37.5; SD = 14.2) compared to baseline (mean = 28.6; 

SD = 13.0) [t (23) = -3.1, p = 0.004]. 

 
Hypothesis17:  Patients receiving TYSABRI will have significantly improved converted 

SF-36-General health scores compared to their baseline measurements. 

The hypothesis was not rejected. A paired t-test was conducted to address this 

hypothesis and higher scores on this scale indicate better HrQoL outcomes. Converted 

SF-36-General-health scores differed significantly between the baseline and three-month 

follow-up measures. Patients at three-month follow-up had significantly higher scores 

after TYSABRI therapy (mean = 34.2; SD = 14.0) compared to baseline (mean = 28.7; 

SD = 14.2) [t (23) = -4.6, p < 0.001]. 

 
 
 
 
 



 
 

 143

Hypothesis18:  Patients receiving TYSABRI will have significantly improved converted 

SF-36-Vitality scores compared to their baseline measurements. 

The hypothesis was not rejected. A paired t-test was conducted to address this 

hypothesis and higher scores on this scale indicate better HrQoL outcomes. Converted 

SF-36-Vitality scores differed significantly between the baseline and three-month follow-

up measures. Patients at three-month follow-up had significantly higher scores after 

TYSABRI therapy (mean = 39.8; SD = 9.4) compared to baseline (mean = 32.7; SD = 

8.9) [t (23) = -3.7, p = 0.003]. 

 
Hypothesis19:  Patients receiving TYSABRI will have significantly improved converted 

SF-36-Social Functioning scores compared to their baseline 

measurements. 

The hypothesis was rejected. A paired t-test was conducted to address this 

hypothesis and higher scores on this scale indicate a better HrQoL outcome. Converted 

SF-36-Social-functioning scores did not increase significantly at three-month follow-up [t 

(23) = -1.8, p= 0.079].  

 
Hypothesis20:  Patients receiving TYSABRI will have significantly improved converted 

SF-36-Role emotional scores compared to their baseline measurements. 

The hypothesis was rejected. A paired t-test was conducted to address this 

hypothesis and higher scores on this scale indicate a better HrQoL outcome. Converted 

SF 36-Role emotional scores did not increase significantly at three-month follow-up [t 

(23) = -2.0, p = 0.058].  
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Hypothesis21:  Patients receiving TYSABRI will have significantly improved converted 

SF-36-Mental health scores compared to their baseline measurements. 

The hypothesis was rejected. A paired t-test was conducted to address this 

hypothesis and higher scores on this scale indicate a better HrQoL outcome. Converted 

SF 36-Mental health scores did not increase significantly at three-month follow-up [t (23) 

= -2.0, p= 0.061].   

 
Hypothesis22: Patients receiving TYSABRI will have significantly improved summary   

                         scores [Mental Component Summary (MCS), and Physical Component      

                        Summary (PCS)] compared to their baseline measurements. 

The hypothesis was not rejected. A paired t-test was conducted to address this 

hypothesis and higher scores on this scale indicate better HrQoL outcomes. Converted 

SF-36 summary scores [Mental Component Summary (MCS), and Physical Component 

Summary (PCS)] differed significantly between the baseline and three-month follow-up 

measures. For PCS scores, patients at three-month follow-up had significantly higher 

scores after TYSABRI therapy (mean = 36.5; SD = 11.6) compared to baseline (mean = 

29.5; SD = 12.9) (t (23) = -3.7, p = 0.001). For MCS scores, patients at three-month 

follow-up also had significantly higher scores after TYSABRI therapy (mean = 43.0; SD 

= 11.3) compared to baseline (mean = 37.0; SD = 12.0) (MCS- t (23) = -3.3, p = 0.05). 
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Hypothesis23: Patients receiving TYSABRI will have significantly improved Trac-Med  

                        social domain scores, compared to their baseline measurements. 

The hypothesis was rejected. A paired t-test was conducted to address this 

hypothesis and higher scores on this scale indicate better HrQoL outcomes. The sample 

size was very low for this analysis (N = 5); thus, the results are not truly conclusive. 

Trac-Med social domain scores did not increase significantly at three-month follow-up [t 

(5) = -2.3, p = 0.07].  

 
Hypothesis24:  Patients receiving TYSABRI will have significantly improved Trac-Med   

                        symptom domain scores, compared to their baseline measurements. 

The hypothesis was rejected. A paired t-test was conducted to address this 

hypothesis and higher scores on this scale indicate better HrQoL outcomes. The sample 

size was also very low for this analysis (N = 5); thus, the results are not truly conclusive. 

Trac-Med symptom domain scores did not increase significantly at three-month follow-

up [t (5) = -2.3, p = 0.07].  

 
Hypothesis25:  Patients receiving TYSABRI will have significantly improved Trac-Med  

                        emotional domain scores, compared to their baseline measurements. 

The hypothesis was rejected. A paired t-test was conducted to address this 

hypothesis and higher scores on this scale indicate better HrQoL outcomes. Again, the 

sample size was very low for this analysis (N = 5); thus, the results are not truly 

conclusive. Trac-Med emotional domain scores did not increase significantly at three-

month follow-up [t (5) = -2.2, p = 0.09]. 
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Hypothesis26:  Patients receiving TYSABRI will have significantly improved total Trac    

                        Med scores compared to their baseline measurements. 

The hypothesis was rejected. A paired t-test was conducted to address this 

hypothesis and higher scores on this scale indicate better HrQoL outcomes. The sample 

size was very low for this analysis (N = 5); thus, the results are not truly conclusive. Total 

Trac-Med scores did not increase significantly at three-month follow-up [t (5) = -2.0, p = 

0.10]. 
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Table 29:  Global Assessment of HrQoL in the Last 2 Weeks at Baseline and 3-month 
Follow-up 

 

Table 30:  Inflammatory Bowel Disease Questionnaire Scores at Baseline and 3-month 
Follow-up 

 
 
 
 
 
 
 
 
 
 

Outcome Baseline 3-month  
Follow-up 

  

Global Assessment of HrQoL in 
the Last 2 Weeks (Wilcoxon tests) 

Median 
Mean (SD) 

Median 
Mean (SD) 

Z P-value 

How has your HrQoL been 
(scale: 1-very poor, 6-excellent) 

2 
2.4 (1.1) 

3 
3.4 (0.92) 

-2.7 0.006 
 

How much impact of CD on HrQoL 
(scale: 1-no impact, 7-great impact) 

7 
6.2 (1.1) 

5 
4.3 (1.6) 

-3.9 <0.001 
 

Outcome Baseline 3-month  Follow-up   
Inflammatory Bowel Disease 
Questionnaire Items (IBDQ)  
(scale: low score-worse, high score-
excellent)  
(Paired t-tests) 

Mean (SD) 
(N = 24) 

Mean (SD) 
(N = 24) 

T-value P-value 

Total Scale 
(scale: 32-224)  

112.4 (35.0) 144 (30.7) -3.6 <0.001 

Bowel symptoms 
(scale: 10-70) 

32.4 (13.6) 
 

43.5 (14.1) 
 

-3.0 
 

0.002 
 

Systemic symptoms 
 (scale: 5-35)  

     15.2 (7.8) 20.0 (7.3) -3.7 
 

0.010 
 

Social function 
(scale: 5-35) 

     13.6 (7.8) 21.5 (7.8) -2.8 
 

0.001 

Emotional function 
(scale: 12-84) 

51.2 (10.6) 59.0 (9.2) -4.7 
 

0.006 
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Figure 13:  IBDQ Scores of Patients at Baseline and 3-month Follow-up 
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Table 31:  Converted SF-36 Scores at Baseline and 3-month Follow-up 

 
*- Score change is clinically meaningful 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Outcome Baseline 3-month  
Follow-up 

  

SF-36 Questionnaire Items 
(US general population mean = 50) 
(scale: low score-worse, high score-
excellent)  

Mean (SD) 
(N = 23) 

Mean (SD) 
(N = 23) 

T-value P-value 

Physical Functioning* 
(0-100) 

34.3 (14.3) 39.3 (12.1) -2.7 
 

0.013 

Role-physical* 
(0-100) 

29.0 (10.0) 37.2 (11.0) -4.0 
 

0.001 

Bodily Pain* 
(0-100) 

28.6 (13.0) 37.5 (14.2) -3.1 
 

0.004 

General Health* 
(0-100) 

28.7 (14.2) 34.2 (14.0) -4.6 <0.001 

Vitality* 
(0-100) 

32.7 (8.9) 39.8 (9.4) -3.7 0.003 

Social Functioning* 
(0-100) 

32.0 (12.1) 37.7 (13.1) -1.8 0.079 

Role-emotional* 
(0-100) 

35.6 (14.3) 42.1 (10.5) -2.0 0.058 

Mental Health* 
(0-100) 

37.1 (13.3) 42.7 (12.8) -2.0 0.061 

PCS* 
(0-100) 

29.5 (12.9) 36.5 (11.6) -3.7 
 

0.001 

MCS* 
(0-100) 

37.0 (12.0) 43.0 (11.3) -3.3 
 

0.050 
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Figure 14:  Converted SF-36 Scores of Patients at Baseline and 3-month Follow-up 
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Table 32:  Trac Med Scores at Baseline and 3-month Follow-up 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Outcome Baseline 3-month  
Follow-up 

  

Trac Med Domains 
(scale: low score-worse, high score-
excellent)  
(Paired t-tests) 

Mean (N = 5) Mean (N = 5) T-value P-value 

Symptom 
(0-100)  

35.0 (33.5) 63.3 (15.1) -2.5 0.06 

Treatment 
(0-100) 

63.3 (14.0)      75.0 (8.3) -2.0 0.23 

Emotional 
(0-100) 

33.3 (31.1) 66.6 (15.6) -2.2 0.09 

Social 
(0-100) 

48.3 (33.1) 65.0 (19.1) -2.3 0.07 

Overall Work 
(0-100) 

48.0 (36.5) 65.0 (10.9) -1.2 0.30 

Total Score 
(0-100) 

45.0 (28.5) 68.0 (11.3) -2.0 0.10 
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Objective 4 

Objective 4 was to determine if any differences exist between baseline and three-

month follow-up in Hospital Anxiety and Depression Scale (HADS) outcomes (for those 

patients who were randomly selected to receive the HADS) in patients taking TYSABRI. 

Table 33 describes the anxiety and depression scores of HADS questionnaire. The results 

of the hypotheses tests for Objective 4 are stated below. 

 
Hypothesis27:  Patients receiving TYSABRI will have significantly improved HADS- 

                       Depression domain scores compared to their baseline measurements when  

                       they were not taking TYSABRI. 

The hypothesis was rejected. A paired t-test was conducted to address this 

hypothesis and higher scores on this scale indicate poorer outcomes. The sample size was 

very low for this analysis (N=10); thus, the results are not truly conclusive. HADS-

Depression did not decrease significantly at three-month follow-up [t (10) = 1.3, p = 

0.21].  

 
Hypothesis28:  Patients receiving TYSABRI will have significantly improved HADS- 

                       Anxiety domain scores compared to their baseline measurements. 

The hypothesis was rejected. A paired t-test was conducted to address this 

hypothesis and higher scores on this scale indicate poorer outcomes. The sample size was 

very low for this analysis (N = 10); thus, the results are not truly conclusive. HADS-

Anxiety scores did not decrease significantly at three-month follow-up [t (5) = 0.6, p   

0.54].  
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Table 33:  HADS Scores at Baseline and 3-month Follow-up 
 

 
 
 
 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 

Outcome Baseline 3-month   
Follow-up 

  

Hospital Anxiety and Depression Scale 
Domains 
(Paired t-tests) 

Mean (SD) 
(N = 10) 

Mean (SD) 
(N = 10) 

T-value P-value 

Depression Domain 
(scale: 0-very well, 21-terrible)  

10.2 (4.0) 
 

8.7 (4.5) 
 

1.3 
 

0.216 
 

Anxiety Domain 
(scale: 0-very well, 21-terrible)  

9.5 (2.3) 8.8 (3.8) 0.6 0.543 
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Objective 5 

Objective 5 was to determine if any differences exist between baseline and three-

month follow-up in productivity outcomes (work-place, home productivity scores), 

percent of productivity lost in the work-place and at home due to absenteeism, 

presenteeism and combined absenteeism and presenteeism with respect to employment 

status (full-time vs. part-time) and the hours of lifetime productivity lost due to illness 

induced part-time employment when subject would have continued full-time or part-time 

employment  in patients taking TYSABRI.  

 At baseline, only 41% of the patients were employed, 27.9% full-time and 13.1% 

part-time. This data indicates that CD has a marked effect on the employment status of 

the patients, since nearly 60% of the patients were unemployed. At baseline since CD 

symptoms first developed, 44.2% of patients reported that CD had forced them to be 

unemployed when they wanted to work full-time (mean duration 4.5 years). Equal 

percentages of patients (26.2%) had been forced to be unemployed when they wanted to 

be employed part-time (mean duration 5.3 years) or to work part-time when they wanted 

to work full-time (mean duration 3.2 years).  

Tables 32, 34, 35, 36, 37 and 38 describe the productivity outcomes, and Figure 

15 shows the household productivity scores graphically. The results of the hypotheses 

tests for Objective 5 are stated below. 

 
Hypothesis29:  Patients receiving TYSABRI will have significantly improved HRPQ  

                        scores pertaining to absenteeism [percent of productivity lost in the     

                       work place with respect to employment status (full-time vs. part-time) and   

                       at home, due to absenteeism] compared to their baseline measurements. 
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The hypothesis was partially rejected. Paired t-tests were conducted to address 

this hypothesis and lower scores indicate better productivity outcomes. HRPQ scores 

pertaining to absenteeism (percent of productivity lost at home) were significantly lower 

at three-month follow-up (mean = 43.9; SD = 32.0) compared to baseline (mean = 73.1; 

SD = 26.6) [t (11) = 2.7, p = 0.02].  Due to low sample size, analysis with respect to 

employment status was not conducted; study participants were analyzed under one 

category of being employed. Paired t-tests could not be conducted to compare the percent 

hours of work-place productivity lost due to absenteeism at baseline and three-month 

follow-up due to low sample size (N = 3). Also, the total percent hours of household 

productivity lost due to absenteeism as measured by HRPQ was significantly lower at 

three-month follow-up (mean = 64.4; SD = 32.1) compared to baseline (mean = 87.3; SD 

= 19.3) [ t (11) = 2.5, p = 0.03].    

 
Hypothesis30:  Patients receiving TYSABRI will have significantly improved HRPQ  

                        scores pertaining to presenteeism [percent of productivity lost in the   

                        work-place with respect to employment status (full-time vs. part-time) and   

                        at home, due to presenteeism] compared to their baseline measurements. 

The hypothesis was rejected. Paired t-tests were conducted to address this 

hypothesis and lower scores indicate better productivity outcomes. HRPQ scores 

pertaining to presenteeism (percent of productivity lost at home) did not differ 

significantly between the baseline and three-month follow-up [t (15) = -0.03, p = 0.98].  

Due to low sample size, analysis with respect to employment status was not conducted; 

study participants were analyzed under one category of being employed. Paired t-tests 
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could not be conducted to compare the percent hours of work-place productivity lost due 

to presenteeism at baseline and three-month follow-up due to low sample size (N = 4). 

 
Hypothesis31:  Patients receiving TYSABRI will have significantly reduced percentage of        

                        productivity (as measured by WPAI) lost in the work-place with respect to  

                        employment status and at home due to absenteeism compared to their   

                       baseline measurements. 

Analysis for this hypothesis could not be conducted because of very low sample size 

(N = 3).  

 
Hypothesis32:  Patients receiving TYSABRI will have significantly reduced percentage  

                        productivity (as measured by WPAI) lost in the work-place with respect to    

                        employment status and at home due to presenteeism, compared to their  

                        baseline measurements. 

Analysis for this hypothesis could not be conducted because of very low sample size 

(N = 3).  

 
Hypothesis33:  Patients receiving TYSABRI will have significantly improved productivity  

                        scores in the Trac-Med questionnaire pertaining to the Overall Work                   

                        productivity domain compared to their baseline measurements. 

The hypothesis was rejected. A paired t-test was conducted to address this 

hypothesis and higher scores indicate better productivity outcomes.  The sample size was 

very low for this analysis (N = 5); thus, the results are not truly conclusive. Trac-Med 

overall work productivity domain scores did not increase significantly at follow-up [t (5) 

= -1.2, p = 0.30]. 
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Table 34:  Employment Status of CD Patients at Baseline and 3-month Follow-up 

 
 
 
 
 
 
 
 

Table 35:  Effect of CD on the Past Employment Status of Patients at Baseline  

 
 
 
 
 
 
 
 
 

 

Table 36:  Effect of CD on the Household Productivity of Patients at Baseline and 3-
month Follow-up 

 

 

 

 

Current Employment Status Baseline 
Percent (%) 

(N = 61) 

3-month  Follow-up 
Percent (%) 

                (N = 24) 
Full-time 27.9 25.0 
Part-time 13.1 16.7 
Unemployed 59.0 58.3 

Past Employment Status  Percent (%) 
 

Duration 
 

Unemployed when wanted full-time (N = 19) 44.2 4.5 Years 

Part-time when wanted full-time (N = 11) 26.2 3.2 Years 

Unemployed when wanted part-time (N= 11) 26.2 5.3 Years 

Outcome Baseline 3-month  
Follow-up 

  

Household productivity lost 
due to CD  
(HRPQ questionnaire) 

Mean (SD) Mean (SD) T-value P-value 

% of hours lost due to 
absenteeism (N = 11) 

73.1 (26.6) 43.9 (32.01) 2.70 0.02 

% of hours lost due to 
presenteeism (N = 15) 

14.8 (17.6) 15.1 (15.5) -0.03 0.98 

Total % of hours of 
productivity lost (N = 11) 

87.3 (19.3) 64.4 (32.1) 2.50 0.03 
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Table 37:  Effect of CD on the Work Productivity of Patients at Baseline and 3-month 
Follow-up 

 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Outcome Baseline 3-month   
Follow-up 

Work productivity lost due to CD 
(HRPQ questionnaire) 

Mean (N) Mean (N) 

% of hours lost due to absenteeism  47.9 (12) 16.4 (3) 
% of hours lost due to presenteeism  12.7 (15) 15.1 (4) 
Total % of hours of productivity lost  60.6 (12) 31.5 (3) 
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Figure 15:  HRPQ Household Productivity Scores of Patients at Baseline and 3-month 
Follow-up 
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Table 38:  Effect of CD on the WPAI Work Productivity Scores at Baseline and 3-month 
Follow-up 

 
 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Outcome Baseline 3-month Follow-up 
Work Productivity  lost due to CD  
(WPAI questionnaire) 

Mean (N) Mean (N) 

% of hours lost due to absenteeism  31.9 (6) 53.9 (3) 
% Impairment  30.0 (5) 40.0 (2) 
% Overall Work Impairment  48.0 (6) 72.3 (3) 
% Daily Activity Impairment 60.0 (22) 50.0 (3) 
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Objective 6 

Objective 6 was to determine if patients taking TYSABRI at three-month follow-

up have any significant differences in healthcare utilization (defined by the number of 

hospital visits, emergency room visits, use of Total Parenteral Nutrition (TPN) and 

surgical procedures) and current CD drug use compared to their baseline measurements. 

Wilcoxon tests were used conducted for ordinal variables (ER visits, hospital visits, days 

of TPN use) and McNemar tests for nominal variables (type of surgery, steroid use). The 

main types of surgeries reported were strictureplasty, resection, drainage, colectomy and 

procotocolectomy. The steroids used were prednisone, prednisolone, budesonide and 

hydrocortisone.  Tables 39a & 39b and 40 describe the healthcare utilization outcomes 

and steroid and medication use of study participants at baseline and follow-up. The 

results of the hypotheses tests for Objective 6 are stated below.  

 
Hypothesis34:  Patients receiving TYSABRI will have significantly improved health care  

                        utilization measures (the number of hospital visits, emergency room visits,  

                        use of TPN and surgical procedures) compared to their baseline  

                        measurements. 

The hypothesis was partially rejected. Wilcoxon tests and McNemar tests were 

conducted to address this hypothesis and lower scores indicate better healthcare 

utilization outcomes. Emergency room visits were significantly lower at three-month 

follow-up (median = 0; mean = 0.7) compared to baseline (median = 0.5; mean = 1.3) [z 

=, p = 0.03].  Number of hospital visits and TPN use did not differ significantly at three-

month follow-up. Also, surgical procedures (strictureplasty, resection, drainage, 

colectomy and procotocolectomy) were not reduced significantly at follow-up (p > 0.1). 
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Hypothesis35:  Patients receiving TYSABRI will have significantly reduced CD drug use  

                       (corticosteroids, , antibiotics, aminosalicylates, anti-inflammatory drugs)  

                       compared to their  baseline measurements. 

The hypothesis was partially accepted. McNemar tests were conducted to address 

this hypothesis. Patients at baseline reported 60% steroid use and it was significantly 

reduced to 30% at three-month follow-up (p = 0.03).  Use of antibiotics, aminosalicylates 

and anti-inflammatory drugs were not reduced significantly at three-month follow-up (p 

>0.08). 
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Table 39a:  Health Care Utilization of Patients at Baseline and 3-month Follow-up 

Outcome Baseline 3-month  Follow-up   
Healthcare Utilization 
(Wilcoxon signed rank tests) 

Median 
Mean (SD) 

(N = 24) 

Median 
Mean (SD) 

(N = 24) 

Z P-value 

 
No. of  ER visits in past 3 
months due to CD 
 

0.5 
1.3 (1.6) 

 

0.0 
0.7 (1.0) 

 

 
-2.08 

 

 
0.037 

 

 
No. of Hospital visits in 
past 3 months due to CD 

0.0 
0.67 (1.0) 

 

0.0 
0.83 (1.2) 

 

 
-0.52 

 

 
0.598 

 

 
Days of TPN use 

0.0 
1.3 (4.8) 

 

0.0 
0.0 

 

 
-1.60 

 
0.109 

 
 
 

Table 39b:  Surgical Procedures of Patients at Baseline and 3-month Follow-up 

 
Outcome Baseline 3-month Follow-up  

Healthcare Utilization 
(McNemar tests) 

Percent % 
(N = 24) 

Percent % 
 (N = 24) 

P-value 

 
Strictureplasty 
 

 
13.0 

 

 
0.0 

 
0.25 

 
Resection 

 
4.0 

 
13.0 

 
0.68 

 
Drainage 
 

 
17.0 

 

. 
13.0 

 

 
1.0 

 
 
Colectomy 

 
4.0 

 
4.0 

 

 
1.0 

 
 
Proctocolectomy 

 
0.0 

 
4.0 

 

 
1.0 
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Table 40:  Steroid & Medication Use of Patients at Baseline and 3-month Follow-up 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Outcome Baseline 3-month  Follow-up  

Steroid Use  
(McNemar tests) 

Percent % 
(N = 22) 

Percent % 
(N = 22) 

P-value 

  
(Prednisone, Prednisolone, 
Budesonide, Hydrocortisone) 

 
60.0 

 

 
30.0 

 

 
0.03 

 

Medication use    
 
Ciprofloxacin 
Metronidazole 
Mesalamine 

 
23.0 
18.0 
5.0 

 
9.0 
9.0 
5.0 

 
0.08 
0.33 
1.00 
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Objective 7 

Objective 7 was to determine if patients taking TYSABRI at three-month follow-

up have any significant differences in treatment satisfaction (TSQM) scores compared to 

their baseline measurements when they were taking a different medication for their CD. 

Paired t-tests were used to compare the baseline and three-month follow-up scores. The 

four domains of TSQM were effectiveness, side-effects, convenience and global 

satisfaction scale. Table 41 describes the TSQM scale scores of study participants at 

baseline and follow-up. Results are also shown graphically in Figure 16. The results of 

the hypotheses tests for Objective 7 are stated below. 

 
Hypothesis36:  Patients receiving TYSABRI will have significantly improved TSQM  

                       Effectiveness scale scores compared to patients at the baseline     

                       measurements. 

The hypothesis was not rejected. A paired t-test was conducted to address this 

hypothesis and higher scores indicate better treatment satisfaction outcomes. Patients at 

three-month follow up had significantly higher TSQM Effectiveness scale scores after 

TYSABRI therapy (mean = 63.0; SD = 18.6) compared to baseline (mean = 28.6; SD = 

23.4) [t (23) = -6.6, p < 0.001].  

 
Hypothesis37:  Patients receiving TYSABRI will have significantly improved TSQM Side-  

                        Effects scale scores compared to patients at the baseline measurements. 

The hypothesis was not rejected. A paired t-test was conducted to address this 

objective and higher scores indicate better treatment satisfaction outcomes. Patients at 

three-month follow up had significantly higher TSQM Side-Effects scale scores after 
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TYSABRI therapy (mean = 82.2; SD = 19.8) compared to baseline (mean = 61.6; SD = 

30.7) [t (23) = -2.7, p = 0.013]. 

 
Hypothesis38:  Patients receiving TYSABRI will have significantly improved TSQM  

                       Convenience scale scores compared to patients at the baseline  

                       measurements. 

The hypothesis was not rejected. A paired t-test was conducted to address this 

objective and higher scores indicate better treatment satisfaction outcomes. Patients at 

three-month follow up had significantly higher TSQM Convenience scale scores after 

TYSABRI therapy (mean = 70.8; SD = 14.1) compared to baseline (mean = 63.8; SD = 

14.2) [t (23) = -2.0, p = 0.05].  

 
Hypothesis39:  Patients receiving TYSABRI will have significantly improved TSQM  

                       Global satisfaction scale scores compared to patients at the baseline    

                       measurements. 

The hypothesis was not rejected. A paired t-test was conducted to address this 

objective and higher scores indicate better treatment satisfaction outcomes. Patients at 

three-month follow-up had significantly higher TSQM Global satisfaction scale scores 

after TYSABRI therapy (mean = 67.0; SD = 17.3) compared to baseline (mean = 41.3; 

SD = 25.0) [t (23) = -4.3, p < 0.001]. 
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Table 41:  TSQM scores at Baseline and 3-month Follow-up 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Outcome Baseline 3-month  
Follow-up 

  

Treatment Satisfaction Questionnaire 
for Medicines (TSQM) Scales 
(scale: low score-worse, high score-
excellent)  
(Paired t-tests) 

Mean (SD) 
(N = 23) 

Mean (SD) 
(N = 23) 

T-value P-value 

Effectiveness Scale 
(scale: 0-100)  

28.6 (23.4) 
 

63.0 (18.6) 
 

-6.6 
 

<0.001 
 

Side-effects Scale 
(scale: 0-100)  

61.6 (30.7) 
 

82.2 (19.8) 
 

-2.7 
 

0.013 
 

Convenience Scale 
(scale: 0-100)  

63.8 (14.2) 70.8 (14.1) -2.0 
 

0.050 
 

Global Satisfaction Scale 
(scale: 0-100)  

41.3 (25.0) 67.0 (17.3) -4.3 
 

<0.001 
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Figure 16:  TSQM Scores of Patients at Baseline and 3-month Follow-up 
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Objective 8 

Objective 8 was to determine the correlations between disease-specific HrQoL 

instruments (IBDQ and Trac-Med) and generic HrQoL instruments (SF-36 and HADS 

questionnaire) at follow-up. Pearson product-moment correlation coefficients were 

computed to assess the relationship between these variables.  

 
Hypothesis40:  IBDQ emotional domain scores will be positively correlated with SF-36  

                        mental component summary (MCS) scores. 

The hypothesis was not rejected. There was a positive correlation between IBDQ  

emotional domain scores and SF-36 MCS scores (r = 0.603, n = 24, p = 0.002). 

 
Hypothesis41:  IBDQ social domain scores will be positively correlated with SF-36 social  

                        domain scores. 

The hypothesis was not rejected. There was a positive correlation between IBDQ 

social domain scores and SF-36 social domain scores (r = 0.716, n = 24, p < 0.001). 

 
Hypothesis42:  IBDQ systemic domain scores will be positively correlated with SF-36  

                       bodily pain scale scores. 

The hypothesis was not rejected. There was a positive correlation between IBDQ  

systemic domain scores and SF-36 bodily pain scores (r = 0.590, n = 24, p = 0.002). 

 
Hypothesis43:  IBDQ emotional domain scores will be positively correlated with Trac- 

                       Med emotional domain scores. 

Analysis for this hypothesis could not be conducted because of very low sample 

size (N = 5).  
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Hypothesis44:  IBDQ bowel scale scores will be positively correlated with Trac-Med  

                       symptom scale scores. 

Analysis for this hypothesis could not be conducted because of very low sample 

size (N = 5).  

 
Hypothesis45:  IBDQ social domain scores will be positively correlated with Trac-Med  

                        social domain scores. 

Analysis for this hypothesis could not be conducted because of very low sample 

size (N = 5).  

 
Hypothesis46:  IBDQ emotional domain scores will be positively correlated with HADS  

                        mental health scores. 

The hypothesis was partially accepted. There was a significant, negative 

correlation between IBDQ emotional domain scores and HADS-depression domain 

scores (r = -0.67, n = 10, p = 0.03). There was no significant correlation between IBDQ 

emotional domain scores and HADS-Anxiety domain scores (r = -0.58, n = 10, p = 0.07). 
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Objective 9 

Objective 9 was to determine the correlations between health-related productivity 

outcomes as measured by the HRPQ and the Trac-Med and WPAI instruments at follow-

up. This hypothesis could not be evaluated because of the low sample size of study 

participants at the three-month follow-up (WPAI, N = 3 and Trac-Med, N = 5).  

 
Hypothesis47:  HRPQ work place productivity domain scores will be positively correlated    

                        with WPAI work place productivity domain scores. 

Analysis for this hypothesis could not be conducted because of very low sample  

size (N = 3).  

 
Hypothesis48:  HRPQ home productivity domain scores will be positively correlated with    

                       WPAI home productivity domain scores. 

Analysis for this hypothesis could not be conducted because of very low sample 

size (N = 3).  

 
Hypothesis49:  HRPQ work place productivity domain scores will be positively correlated   

                       with Trac-Med work place productivity domain scores. 

Analysis for this hypothesis could not be conducted because of very low sample  

size (N = 3).  
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Objective 10 

Objective 10 was to determine the strongest predictor (age, gender, current 

education level, income, smoking status, CD status, complications, relapses, ER visits 

and hospital visits) of productivity loss at the work-place and at home as calculated in the 

HRPQ and WPAI questionnaires. Productivity scores measured by the WPAI 

questionnaire could not be used in this objective due to a very low sample size (N = 3). 

HRPQ baseline scores were used in this analysis. Multiple regression was utilized to 

address Objective 8. Regression analysis could not be conducted on the productivity loss 

at the workplace variable due to very low sample size (N = 12). Step-wise regression was 

conducted on the percentage productivity loss at home variable to yield a parsimonious 

prediction model.  

The following multiple regression equation was used: 

 
Y’ = a + b1X1 + b2X2 + b3X3 + b4X4 + b5X5 + b6X6 + b7X7 

Where, 

Y’ = Percentage productivity loss at home 

X1: Gender 

X2: Age 

X3: Marital status 

X4: Employment status 

X5: Household income 

X6: Smoking status 

X7: CD relapses 

 



 
 

 173

A step-wise regression model was generated using percentage productivity loss at 

home as the dependent variable. For this analysis, all predictor variables (Gender, age, 

marital status, employment status, income, smoking status and CD relapses) were entered 

into regression analysis. Step-wise regression output revealed only two variables which 

significantly predicted change in percentage productivity loss at home. Also, 

multicollinearity was not detected between the independent variables (the variance 

inflation factor value was not greater than 1.0 and tolerance value was not less than 0.98).  

The overall model was significant, F (2, 35) = 9.50, p = 0.001. The R2 = 0.36, 

which indicated that 36 percent of the variance in percentage productivity loss at home 

was explained by the predictors and the adjusted R2 = 0.32. The significant predictors 

were age, β = -0.36, t (35) = -2.5, p = 0.014, and employment status β = 0.52, t (35) = 3.7, 

p = 0.001 which indicates that household productivity loss at home decreased as age 

increased and that household productivity loss was higher for the unemployed compared 

to the employed. Table 42 below displays the regression results.  

 



 
 

 174

Table 42: Multiple Regression of Age and Employment Status on Percentage Home Productivity Loss of CD Patients 

 

Variable Parameter 
Estimate (b)

Standard Error Standardized 
Estimate (β)

T-value P-value 

Intercept 88.76 9.43    

Age -0.52 0.20 -0.36 -2.58 0.014 

Employment 
Status 

23.15 6.16  0.52  3.70 0.001 

F statistic = 9.5; df = 2; Model p-value = 0.001 R2 = 0.36 ; adjusted R2 = 0.32 
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Objective 11 

Objective 11 was to develop an algorithm to create projected IBDQ scores using 

age, gender, and productivity as predictors. IBDQ baseline scores were used in this 

analysis. Regression analysis was conducted using age, gender and percent home 

productivity as independent variables and total IBDQ calculated from the survey 

questionnaire as the dependent variable. Percentage home productivity loss was selected 

because this loss was greater than the work place productivity measure and this variable 

likely would be a stronger predictor in the model. Different derivatives of variables were 

also used for the analysis to choose the best-fit model. The variables were squared, cubed 

and interactions between gender and productivity were also included in some models.  

Mean absolute prediction error (MAPE) of the selected model was also calculated. After 

running different regression models, the best fit model selection was done on the basis of 

MAPE. The model with the lowest MAPE score was selected to calculate the predicted 

IBDQ scores. The overall regression model was significant (Adjusted R2 = 0.36, F [3, 35] 

= 7.7, p = <0.001). Overall, 36 percent of the variance in the dependent variable was 

explained by the independent variables. The unstandardized regression coefficients (B) 

obtained from the regression were used as weights to calculate the predicted IBDQ score. 

      The model is as follows: 

 
Total Predicted IBDQ = x (Age) + y (Gender) + z (% Home productivity loss) + c 

 
         The coefficient values obtained were x = 0.34; y = -22.0; z = -0.48; c = 140.5 
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       Total Predicted IBDQ was calculated by placing the values of age, gender and 

percent productivity for each CD patient in the equation above. A scatter plot of predicted 

and calculated IBDQ values is shown in Figure 17. The plot showed a linear relationship 

between the two variables. Mean absolute percentage error is a measure of accuracy in 

statistics. It is the difference between actual and predicted value in all test cases; it is the 

average prediction error.  MAPE = [(Calculated IBDQ-Predicted IBDQ) / Calculated 

IBDQ]*100. MAPE calculated for this model is -3.3.   
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Figure 17:  Regression Scatter Plot between Predicted IBDQ and Calculated IBDQ 
scores. 
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Objective 12 

Objective 12 had two parts:  (1) to compare the characteristics of patients who are 

responders to TYSABRI (patients who have an increase of at least 16 points in their 

IBDQ score at follow-up) vs. non-responders to TYSABRI; and (2) to compare the 

characteristics of patients who discontinued the study (completed the exit survey) vs. 

patients who participated in the study.  For part 1, the main characteristics compared 

between responders and non-responders were gender, age, race, marital status, education 

status, employment status, income, smoking status and years since CD developed. Of the 

24 patients who participated in the study at follow-up, 15 patients had an increase of at 

least 16 points in their IBDQ score from baseline and were categorized as TYSABRI-

responders and the remaining 9 were categorized as TYSABRI-non-responders. Chi-

square tests were conducted to compare the nominal variables, Mann-Whitney U tests to 

compare the ordinal variables and independent t-tests to compare the continuous 

variables.  

A Mann-Whitney U test showed that education status differed significantly 

between TYSABRI-non-responders (median = 4; mean = 3.4) and TYSABRI-responders 

(median = 2; mean = 2.1) (z = - 2.1, p = 0.02). This indicates that TYSABRI-responders 

had a significantly lower education status as compared to TYSABRI-non-responders. The 

CD status as compared by a Mann-Whitney U test showed that TYSABRI responders had 

more severe CD compared to non-responders, who reported moderate CD. However, this 

difference was not statistically significant (p = 0.08). Other characteristics (age, gender, 

race, marital status, years since CD developed, employment status, income and smoking 
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status) did not differ significantly between TYSABRI responders and TYSABRI non-

responders. Tables 42a, 42b and 42c below describe the test results.    

The second part of the objective was to compare the demographic characteristics 

(gender, age, years since CD developed, and TNF alpha inhibitor use) of patients who 

discontinued the study (completed the exit survey) vs. patients who participated in the 

study. Chi-square tests for nominal variables and independent t-tests for continuous 

variables were conducted to compare the two groups.   

All the tests revealed that gender, age, years since CD developed and TNF alpha 

inhibitor use did not differ significantly between exit survey patients and study 

participants. Tables 43a and 43b below describe the test results. 
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 Table 43a:  Age & Years since CD Developed of TYSABRI Non-Responders vs. 
Responders 

 

Table 43b:  Education status, Employment status, Income and Smoking status of 
TYSABRI Non-Responders vs. Responders 

 

 

 

 

 

 

 

 

 

Characteristics Non-responders Responders   
(Independent t-tests) Mean (SD) 

(N = 9)
Mean (SD) 

(N = 15)
T-value P-value 

Age 41.5 (14.4) 40.2 (15.8) 0.2 0.8
Years since CD developed 12.3 (9.8) 8.8 (5.9) 1.0 0.3 

Characteristics Non-responders Responders   
(Mann Whitney U-tests) Median 

Mean (SD) 
(N = 9) 

Median 
Mean (SD) 

(N = 15) 

Z P-value 

CD Status 
(1 = Remission, 4 = Severe) 

4 
3.5 (0.8) 

3 
2.8 (1.2) 

-1.7 0.08 
 

Education Status 
(1 = High School, 4 = College) 

4 
3.4 (1.2) 

2 
2.1 (1.3) 

-2.1 0.02 
 

Income 
(1 = less than 25,000, 3 = > 75,000) 

2 
1.9 (0.7) 

1 
1.5 (0.9) 

-1.3 0.17 
 

Smoking Status 
(1 = none, 2 = 1 to 10, 3 = >10) 

1 
1.4 (0.8) 

1 
1.1 (0.3) 

-0.7 0.46 
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Table 43c:  Gender, Race and Marital status of TYSABRI Non-Responders vs. 
Responders 

 

Table 44a:  Age and Years since CD developed of Exit Patients vs. Study Participants 

 

Table 44b:  Gender and TNF alpha inhibitor use of Exit Patients vs. Study Participants 

Characteristics Non-responders Responders   
(Chi square-tests) Percent (%) 

(N = 9) 
Percent (%) 

(N = 15) 
Chi-square 

value  
P-value 

Employment 
Status 

Employed-   55.6 
Un-emp. -    44.4 

26.7 
73.3 

2.0 0.15 

Gender 
 

Female-       66.7 
Male-          33.3 

60.0 
40.0 

0.1 
 

0.74 
 

Race 
 
*6 cells (75.0%) have  
expected count less than 5 

Caucasian-  77.8 
Black-         11.1 
Mixed-        11.1 
Other-          0.0

86.7 
6.7 
0.0 
6.7

 
NOT 

CALCULATED 

- 

Marital status 
 
*7 cells (87.5.0%) have 
expected count less than 5 
 

Single-        11.1 
Married-     55.6 
Divorced-   22.2 
Other-         11.1 

40.0 
40.0 
6.7 
13.3 

 
NOT 

CALCULATED 
- 

Characteristics Exit Patients Study Participants   
(Independent t-tests) Mean (SD) 

(N = 70)
Mean (SD) 

(N = 61)
T-value P-value 

Age 44.3 (14.8) 41.8 (14.9) 0.9 0.3
Years since CD diagnosed 15.3 (11.3) 13.0 (10.7)  1.1 0.2 

Characteristics Exit Patients Study Participants   
(Chi-square-tests) Percent (%) 

(N = 70)
Percent (%) 

(N = 61)
Chi-square 

value  
P-value 

Gender 
 

Female-  65.7 
Male-     34.3 

55.7 
44.3 

1.36 0.24 

TNF-inhibitor Use No-       10.0 
Yes-      90.0 

8.2 
91.8 

0.12 
 

0.72 
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CHAPTER 4:  DISCUSSION & CONCLUSIONS 

Review of Research Questions 

Background 

Crohn’s disease (CD) is a chronic relapsing inflammatory disorder that manifests 

in the form of various symptoms, complications, and comorbidities. CD characteristics 

and treatment side effects contribute to the poor health-related quality of life for patients 

with CD. Thus, evaluating their disease severity, HrQoL, productivity, healthcare 

utilization and their associated treatment satisfaction becomes very important when new 

therapies are introduced. In order to fully understand the effectiveness of natalizumab 

(TYSABRI, Elan Pharmaceuticals, Inc. and Biogen IDEC, Inc.), it is vital to assess the 

experiences and “real-world” outcomes of patients with CD treated with natalizumab. 

Patients enrolled in the TYSABRI Outreach: Unified Commitment to Health 

(TOUCH™) Prescribing Program provide an ideal sampling frame to evaluate these 

outcomes.  

Natalizumab is available to patients only through enrollment in the FDA-

mandated TOUCH Prescribing Program, and must be administered only to patients 

enrolled in TOUCH™. Data from the natalizumab clinical trial program have 

demonstrated improvements in patient experience across a broad range of measures. The 

Efficacy of Natalizumab as Active Crohn’s Therapy (ENACT-1), Evaluation of 

Natalizumab as Continuous Therapy (ENACT-2), and Efficacy of Natalizumab in 

Crohn’s Disease Response and Remission (ENCORE) trials provided evidence of the 

efficacy of natalizumab in inducing and maintaining response and remission among 
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patients with moderate to severe CD during 12 weeks (ENACT-1 and ENCORE) and 48 

weeks (ENACT-2) of therapy. During the maintenance phase at Week 48, those receiving 

natalizumab were found to have significantly greater rates of response (59 percent vs 24  

percent) and remission (55 percent vs 22 percent) (Feagan et al., 2007). In addition to 

improved response and remission rates, patients who responded to natalizumab had 

significant improvements in HRQoL from baseline as measured by the total 

Inflammatory Bowel Disease Questionnaire score, its four subscales, and the Short-Form 

36 questionnaire. The HrQoL improvements were observed not only over the 12-week 

induction period (ENCORE) (Targan et al., 2007) but also during the 48 weeks of 

maintenance therapy (ENACT-2) (Feagan et al., 2007).  

Natalizumab, a recombinant humanized IgG4κ monoclonal antibody, is approved 

for inducing and maintaining clinical response and remission in adult patients with 

moderately to severely active CD with evidence of inflammation who had an inadequate 

response to, or are unable to tolerate, conventional CD therapies and TNFα inhibitor 

therapy. Natalizumab (TYSABRI) was initially developed to treat Multiple Sclerosis. It 

was approved in 2008 for both induction of remission and maintenance of remission for 

moderate to severe Crohn's disease.   

The Present Study 

The primary purpose of this study was to assess patient quality of life, symptoms, 

treatment satisfaction, work productivity, and experiences with TYSABRI therapy for CD 

in a usual care setting. Secondary study objectives were to compare the characteristics of 

patients who responded to TYSABRI therapy with those who failed to respond and to 

study the correlations between disease-specific and generic questionnaires. CD patients 
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were assessed for various outcomes using several validated questionnaires, mainly the 

Inflammatory Bowel Disease Questionnaire (IBDQ), converted Short form-36 (SF-36), 

Health Related Productivity Questionnaire (HRPQ), Work Productivity and Activity 

Impairment questionnaire (WPAI), Hospital Anxiety and Depression Scale (HADS), and 

the Treatment Satisfaction Questionnaire for Medication (TSQM). The Trac-Med 

questionnaire was newly developed and used in this study for the first time. Literature 

exists describing HrQoL outcomes of CD patients on TYSABRI in a clinical trial setting 

(Feagan et al., 2007); however, there is limited literature describing HrQoL, productivity 

and treatment satisfaction outcomes of CD patients on TYSABRI in a usual care setting. 

Since many CD patients are prescribed TYSABRI to manage their CD, it was important 

to evaluate the various outcomes. The next section discusses the results of the study. 

Study Objectives 

Twelve objectives were evaluated in this study. The study consisted of one 

descriptive objective (1), while six objectives (2 – 7) compared the pre- (baseline) and 

post- (three-month follow-up) survey scores of various clinical outcomes and HBI, 

IBDQ, converted SF-36, HRPQ, WPAI, Trac-Med, TSQM and HADS questionnaires. 

The hypotheses associated with these objectives were tested using paired t-tests 

(continuous variables), Wilcoxon signed-rank tests (ordinal variables), and McNemar 

tests (dichotomous variables). Two objectives (8 and 9) studied the correlations between 

disease-specific and generic HrQoL and HRPQ questionnaires. Two objectives (10 and 

11) were examined with multiple regression, which was used to determine the strongest 

predictor of productivity loss at the workplace and at home, and to develop an algorithm 

to create projected IBDQ scores using age, gender and productivity as predictors. The last 
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objective (12) studied the characteristics of TYSABRI responders and non-responders 

and characteristics of exit patients vs. study participants using chi-square tests, Mann-

Whitney U tests and independent sample t-tests. 

Next, the results of the analyses and current literature will be discussed, beginning 

with a description of the demographic and clinical characteristic of patients entering the 

study, followed by a discussion of each objective. 

Study Enrollment 

The CD TOUCH PRO study commenced on October 2008 and continued 

enrolling patients until June 2010. A total of 241 CD patients consented to participate in 

the present study. Due to a high refusal rate and exclusions from the study, only 61 

patients completed the baseline survey using either the telephone or the internet as a 

mode of reporting. After three TYSABRI infusions over the span of three months, a total 

of 24 CD patients completed the follow-up survey. Various outcomes were compared 

between baseline and three-month follow-up using inferential statistical techniques. The 

study achieves a power of 73 percent with 24 patients for comparing pre- and post- 

TYSABRI effects. 

Demographic Characteristics of Study Participants 

At baseline, data was collected from 61 CD patients, while only 24 patients 

continued the study and qualified for three-month follow-up. The information below 

describes the characteristics of the study sample at baseline and the same patients who 

continued for three-month follow-up.  At baseline, 59 percent of the study participants 

completed the survey on the internet, and 67 percent used the phone at three-month 
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follow-up. The average age of patients at baseline was 41.9 (± 14.9) years, while the 

average age of three-month follow-up patients was 40.8 (± 14.9) years. This is higher 

than what was observed in the clinical trials with TYSABRI for CD which was 

comprised of younger CD patients with a mean age of 37 years (Feagan et al., 2007).  In 

the current study, almost 62 percent of patients at baseline and three-month follow-up 

were female, compared to 54 percent in the clinical trials with TYSABRI (Feagan et al., 

2007).  A high percentage of study participants were white (i.e., 86.9 percent at baseline 

and 83.3 percent at three-month follow-up).  A total of 45 percent of the study 

participants were married at baseline and three-month follow-up, the rest were either 

single or divorced. Nearly 42 percent of the study participants at baseline and three-

month follow-up were college graduates or higher. Regarding employment status, nearly 

60 percent of the study participants were unemployed at baseline and also at follow-up, 

and 34 percent of the study participants at baseline and 54 percent at follow-up had an 

income less than $25,000. Most of the study participants (83 percent) were non-smokers 

at baseline and three-month follow-up. 

Clinical Characteristics of Study Participants 

The mean years since development and diagnosis of CD for patients at baseline 

was 13 (± 11) years and 10 (± 7.6) years, respectively for patients at three-month follow-

up. Nearly 62 percent of the study participants reported comorbidities at baseline and at 

three-month follow-up. Most commonly reported conditions were depression, anxiety, 

migraine and rheumatoid arthritis. Prior medication use was reported by 90 percent of the 

patients at baseline and 75 percent at follow-up. The major medications used were 

ciprofloxacin, metronidazole, azathioprine, 6-mercaptopurine, methotrexate and 
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mesalamine. Steroid use was also very high; at baseline, 70 percent of the study 

participants reported having used prednisone, prednisolone or budesonide whereas 58 

percent reported steroid use at three-month follow-up.  

Regarding TNF-alpha inhibitor use, 92 percent of study participants reported use 

at baseline and 88 percent at three-month follow-up. Infliximab was a highly used 

biologic (87 percent by baseline patients and 75 percent by follow-up) followed by 

adalimumab (65 percent by baseline patients and 67 percent by follow-up) and 

certolizumab. Nearly 50 percent of the study participants at baseline and follow-up used 

two biologics at a time. CD complications had been experienced by a high percentage of 

the study participants.  Nearly 50 percent reported abscess, 60 percent reported fistula, 25 

percent ostomy and 54 percent bowel obstruction at baseline and at three-month follow-

up. These clinical characteristics are similar to what was observed in TYSABRI clinical 

trial for CD (Feagan et al., 2007) and these study participants matched the characteristics 

of patients who are prescribed TYSABRI (TYSABRI  Prescribing sheet, 2010.). 

Clinical Outcomes 

Of the 24 patients who completed the three-month follow-up, 83.3 percent 

identified their disease severity as moderate to severe at baseline. At the three-month 

measure, 41.7 percent rated their disease status as moderate to severe. The three-month 

follow-up scores (median = 2; mean = 2.3) were significantly lower than the baseline 

scores (median = 4; mean = 3.1) (z = -3.3 p = 0.001). The patients also reported 

experiencing a mean of 6.8 CD relapses in the 3 months prior to treatment initiation vs. 

4.0 in the 3 months after (p = 0.004). Mean well-being scores of patients as measured by 

the HBI questionnaire were (median = 2; mean = 2.5) at baseline vs (median = 1; mean = 
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0.9) at follow-up (z = -3.9, p <0.001); mean abdominal pain, (median = 1; mean = 2.0) vs 

(median = 1; mean = 1.1) (z  = -3.2, p = 0.001); mean number of liquid stools per day, 

15.0 vs 13.7 (t = 0.165, p = 0.88) Mean HBI component scores reported in this study 

indicated poorer health than corresponding Crohn’s Disease Activity Index (CDAI) items 

in the TYSABRI clinical trials:  (well being: 2.5, vs 1.9 in both ENACT-1 (Feagan et al., 

2007) and ENCORE (Targan et al., 2007); abdominal pain: 2.0, vs 1.8 in ENACT-1 and 

1.7 in ENCORE; and number of liquid stools per day: 15.0, vs 5.7 in ENACT-1 and 5.3 

in ENCORE). However, the proportion of patients experiencing CD-related 

complications (abscess, fistula, ostomy, obstruction) was not significantly reduced at 

three-month follow-up (50 percent vs. 40 percent).  These results indicate that TYSABRI 

has a significant improvement on CD status, relapses, abdominal pain and well-being.  

Healthcare Resource Utilization and Treatment Satisfaction 

A significant decrease in the number of CD-related emergency room visits was 

observed from baseline to three-month follow-up (median = 0.5, mean = 1.3 vs. median = 

0, mean = 0.7, p = 0.037). However, the number of hospital visits marginally increased at 

three-month follow up because some patients were scheduled for surgery such as 

resection and proctocolectomy during the study period. Use of total parenteral nutrition 

and surgical procedures such as stricturplasty and drainage decreased at three-month 

follow-up after TYSABRI therapy. Significant improvements were observed in each of 

the four scales of the Treatment Satisfaction Questionnaire for Medication (TSQM) at 

follow-up. Effectiveness scale scores (28.6 vs. 63.0, p < 0.001); Side-effects scale scores 

(61.6 vs. 82.2, p = 0.013); Convenience scale scores (63.8 vs. 70.8, p = 0.05); and Global 



 
 

 189

Satisfaction scale scores (41.3 vs. 67.0, p < 0.001). This questionnaire has not been 

previously used in any clinical trials with TYSABRI for CD. 

Health-related Quality of Life Outcomes 

HrQoL was evaluated at baseline and at month 3 of treatment using the SIBDQ 

and SF-12 questionnaires. Patients also completed global assessments of HrQoL and the 

impact of CD on QoL. The SIBDQ and SF-12 scores were converted to IBDQ and SF-36 

scores using a scoring algorithm. For these questionnaires, higher scores indicate better 

HrQoL outcomes.  Month 3 follow-up measures were significantly higher than baseline 

measures for Mean global assessment of HrQoL over the last 2 weeks (3.4 vs 2.4, 

respectively; p = 0.006) and impact of CD on their HrQoL (6.2 vs 4.3, respectively; p = 

<0.001). A total IBDQ score ≥170 is associated with clinical remission and a change in 

total IBDQ scores ≥16 is considered a clinically meaningful difference. Minimum 

important differences for each of the subscales of IBDQ were:  Bowel Symptoms:  loose 

stools and abdominal pain (5); Systemic Symptoms: fatigue and sleep patterns (2.5); 

Emotional Function: anger, depression and irritability (6); Social Function: ability to 

attend work and social events (2.5) (Irvine EJ, 1999). At baseline, the mean total IBDQ 

was 112.4. A significant change of 31.6 points on the total IBDQ scale (p ≤ 0.001) was 

noted among the 24 patients who completed the-three month follow-up. Significant 

improvements in each of the four component scales were also seen (p ≤ 0.01). The 

improvements on each of the IBDQ scales, bowel symptoms, systemic symptoms, social 

and emotional function were clinically meaningful and the differences between baseline 

and follow-up were found to be statistically significant. Notably, patients initiating 

therapy with marketed natalizumab have a lower health status compared with those 



 
 

 190

studied in clinical trials. The total IBDQ score reported here (112.6) is lower than the 

baseline measurement in the natalizumab arm of the ENACT-1 (120.6) and ENCORE 

(123.6) clinical trials (Feagan et al., 2007). 

SF-36 questionnaire items are aggregated in 8 multi-item scales: physical 

functioning, role–physical, bodily pain, general health, vitality, social functioning, role–

emotional, and mental health. Items are further aggregated to form 2 summary scales:  the 

Physical Component Summary (PCS) and the Mental Component Summary (MCS). 

Standardized scores for each scale may be calculated such that a mean score of 50 (SD = 

10) corresponds to the HrQoL of the general US population. For individual scales of the 

SF-36 and the PCS and MCS scales, a change ≥ 5 points is considered to be the minimum 

important difference (Ware JE, 1992).  

At baseline, the converted SF-36 PCS mean score was 29.5 and the MCS mean 

score was 37.0 (US general population mean = 50). Significant improvement was noted 

on the converted SF-36 PCS scale (mean change 7.0, p = 0.001) and converted SF-36 

MCS scale (mean change 6.0, p = 0.05). The mean changes for 5 of the 8 individual 

scales of the converted SF-36 (Physical Functioning, Role Physical, Bodily Pain, General 

Health and Vitality) were also significant (p < 0.05). The mean change on each scale of 

the converted SF-36, including those not reaching statistical significance, was also 

clinically meaningful. Thus, significant improvements reported by IBDQ and SF-36 

questionnaires indicate that TYSABRI therapy has a significant improvement on the 

HrQoL outcomes of CD patients. The Trac-Med questionnaire which was developed 

especially for this study was only completed by five patients at follow-up. The low 

sample size precluded analyses of these data. 
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Productivity Outcomes 

Productivity of study participants was measured at baseline and three-month 

follow-up using the HRPQ and WPAI questionnaires. At baseline, 41.1 percent of the 

patients were employed, 27.9 percent full-time and 13.1 percent part-time. This data 

indicates that CD has a negative impact on the employment status of its patients. The 

employment status appears to be a reasonable marker for functional status and disease 

burden. Nearly 60 percent of the patients were unemployed. Among the employed 

subjects, 60.6 percent of their scheduled hours of employed work were lost due to CD 

(absenteeism = 47.9 percent, presenteeism = 12.7 percent).  

Among the patients for whom home productivity data were available at follow-up, 

the percent of planned work lost due to absenteeism was reduced significantly between 

baseline and follow-up (73.1 percent vs. 43.9 percent, p = 0.02) and the total percent of 

planned hours lost was reduced from 87.3 percent at baseline to 64.4 percent at follow-

up) p = 0.03). There was no significant change in the percent of planned home work 

activity lost due to presenteeism (14.8 percent vs.15.1 percent, p = 0.98).  For the WPAI 

questionnaire, the data collected were not adequate to conduct inferential statistical 

analysis. However at baseline, the percentage of daily activity impairment was reported 

to be 60 percent compared to 50 percent at follow-up. The scores reported by HRPQ 

questionnaire indicate that TYSABRI therapy significantly improves the household 

productivity outcomes of CD patients. 

In this study, we also evaluated correlations between the disease-specific IBDQ 

and the generic SF-36 questionnaire.  There were positive correlations between:  IBDQ 

emotional domain scores and SF-36 MCS scores; IBDQ social domain scores and SF-36 
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social functioning scale scores; and IBDQ systemic domain scores and SF-36 bodily pain 

scale scores. This indicates that the IBDQ scores are closely associated with the SF-36 

scores.  This supports the use of only one HrQoL questionnaire for a CD study thus 

reducing the survey burden on CD patients for future studies.  Correlation analyses could 

not be conducted for the WPAI and Trac-Med questionnaires due to low sample size. 

Prediction analyses were also conducted to find variables that predict the highest 

household productivity loss at home and work place as the dependent variables.  Two 

predictor variables (age and employment status) revealed a significant model for 

productivity loss at the home. The regression coefficient for age was negative indicating 

decreasing household productivity loss with increasing age. Employment status was 

coded as 0 for employed and 1 for unemployed. The regression coefficient for 

employment status was positive indicating an increase in household productivity loss for 

the unemployed. These predictions might indicate that with increase in age, the patients’ 

capability to cope with CD becomes better and thus it does not affect their household 

productivity as much. Unemployment was associated with increased household 

productivity loss compared to employed status; one potential explanation for this 

relationship is that unemployed patients might be too sick to perform any task. The 

regression analysis for productivity loss at work place could not be conducted because of 

low sample size (N = 12).  

Overall, the regression indicated that changes in predictor variables (age and 

employment status) were associated with a significant change in the household 

productivity loss variable. 
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Also, an algorithm was developed to create projected IBDQ scores using age, 

gender, and productivity as predictors and the mean absolute prediction error of the 

selected model was also calculated. The MAPE was calculated to be -3.3% indicating a 

very low error value. This algorithm will be useful in assessing HrQoL outcomes of CD 

patients who have not completed the IBDQ questionnaire.   

TYSABRI Responders vs. Non –Responders 

Patients with an increase of at least 16 points in their IBDQ score from baseline 

were categorized as TYSABRI-responders and the remaining were categorized as 

TYSABRI-non-responders The main characteristics compared between these groups 

were gender, age, race, marital status, education status, employment status, income, 

smoking status and years since CD developed. Of the 24 patients who participated in the 

study at follow-up, 15 patients had an increase of at least 16 points in their IBDQ score 

from baseline and were categorized as TYSABRI responders and the remaining 9 were 

categorized as TYSABRI non-responders. The characteristic which differed significantly 

in this group was education status. TYSABRI responders had a significantly lower 

education status as compared to non-responders (p = 0.03).  No significant differences 

were found for any of the other variables, indicating that these characteristics may not be 

related to responder status of CD patients receiving TYSABRI. 

Study Participants vs. Exit Survey Participants 

In this study, 70 study participants consented to complete the exit survey after 

discontinuing the study. Demographic characteristics including gender, age, years since 

CD developed, and TNF alpha inhibitor use were compared between the exit survey 
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participants and 61 study participants at baseline. No significant difference was observed 

in gender, age, years since CD developed, and TNF alpha inhibitor use between the exit 

survey participants and study participants. 

Study Limitations 

Next, study limitations will be addressed. The first limitation that will be 

discussed is the low sample size. The power analysis indicated that a minimum of 28 

subjects would be needed to provide a power of 80 percent for the analysis of IBDQ 

scores (a primary outcome variable). The sample size at baseline was 61 and at three-

month follow-up was 24. Thus, the sample size missed the number needed to achieve a 

power level of 80 percent by a margin of four patients.  Unfortunately, low sample sizes 

precluded the completion of several of the analyses. The main reasons for low sample 

size were low enrollment and a high drop-out rate. Study participation was voluntary in 

nature, so the patients had the freedom to enroll and quit at will. The main reasons for 

study discontinuations were:  refusals, had taken more than 4 infusions of TYSABRI and 

insurance problems. Also, a high attrition rate was observed in the baseline group of 61 

patients, where 37 patients had discontinued the study at the three-month follow-up. At 

baseline, a majority of study participants completed the survey online using the internet, 

while at follow-up this trend was reversed with more patients completing the survey over 

the phone.  There might be a possibility that patients who discontinued might prefer 

paper survey as a mode of data collection.  

Secondly, a selection bias may be present in this study. Only moderate-to-severe 

CD patients greater than 18 years of age who were enrolled in the TOUCH program were 

included in this study. Patients who were approved to receive TYSABRI but were not 
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enrolled in the program due to insurance limitations or patients under 18 years of age 

were not included in the study. Also, there is a possibility that patients who were really 

sick continued for the three-month follow up and the remaining refused participating in 

the study.   

Next, the study follow-up period was relatively short; a follow-up period of 6 to 

12 months would permit a more accurate assessment of the study outcomes, especially 

with a chronic condition such as CD.  Since this study was pre-experimental in nature, it 

did not have a control group. While the subjects serve as their own controls in this pre-

post study design, several internal validity threats (history, maturation, testing, and 

regression to the mean) are not controlled and the influences of extraneous variables are 

not known. While improvement was seen for most measures in the current study, it 

should be noted that the placebo group in the TYSABRI CD clinical trials also showed 

some improvement.  The cyclical nature of CD could account for differences in measures 

taken at different times, and the true effects of a CD medication could be evaluated better 

with a control group. 

Lastly, the generalizablity of results is limited to US patients enrolled in the CD-

TOUCH program. The results cannot be generalized to CD patients who are prescribed 

TYSABRI in other countries or with characteristics that differ from those in the study 

sample. 
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Study Conclusions and Future Research 

TYSABRI (natalizumab) therapy was found to be associated with significant 

improvements in important markers of disease severity (relapse rate, well-being, 

abdominal pain, and number of liquid stools per day). The demographics of the sample 

appear to be consistent with product labeling pointing to patients who have moderate-to-

severe CD despite attempts at control through treatment with conventional and TNFα 

inhibitor therapies. The disease history of patients entering into therapy with natalizumab 

in this naturalistic study indicates a high percentage of patients with CD complications 

and concomitant psychiatric disturbances as indicated by high depression and anxiety 

scores. Patients initiating therapy with marketed natalizumab in this study have a lower 

health status compared with those studied in clinical trials. HBI component scores 

reported in this study were lower than the similar CDAI item scores in the natalizumab 

clinical trials.  

Patients initiating natalizumab therapy had poor HrQoL that significantly 

improved after 3 months of therapy. This conclusion is supported by changes in mean 

IBDQ scale scores and the majority of converted SF-36 scales; observed score changes 

were clinically meaningful. Two global assessments on HrQoL completed by patients 

also indicated that natalizumab had a significant positive impact on the HrQoL of patients 

with CD within the span of 3 months.  

Natalizumab therapy was found to be associated with significant improvements (P 

< 0.001) in treatment satisfaction compared with previous therapy. Healthcare utilization 

by patients with CD during the 3 months prior to study start was high.  Patients with CD 

reported significantly lower ER visits while being treated with natalizumab. From the 
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results of this study, patients initiating therapy with marketed natalizumab have had much 

more exposure to alternative biologic therapies (94 percent compared to 45 percent in the 

natalizumab clinical trials) (Feagan et al., 2007), but are still receiving substantial 

benefits from treatment. Among the employed patients receiving natalizumab, 

approximately one-fourth of their scheduled hours of employed work were lost to CD at 

baseline measurement.  Adequate patient numbers were available to allow an evaluation 

of change in household work productivity associated with natalizumab therapy. In that 

setting, there was a statistically significant reduction in total percent of productivity hours 

lost. Patients initiating therapy with natalizumab have low rates of workforce 

participation due to CD. On average, protracted periods of disruption in their ability to be 

employed since their CD symptoms first developed were observed at baseline and follow-

up.  

 Overall, this study indicates that TYSABRI has a positive impact on CD severity 

status, CD symptomatology HrQoL outcomes, treatment satisfaction, productivity 

outcomes and lower ER visits. However, future research needs to be conducted for longer 

follow-up periods, in a larger sample size, and with a study design that better controls for 

validity threats. The study participants should be followed for a year after their monthly 

TYSABRI infusions to more accurately assess the effects of treatment. 
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Appendix A: TYSABRI® Patient Survey 

QUESTIONNAIRE COMPONENTS 
 
The Table below lists the components of the questionnaire that were administered and the time-points at 
which each component were assessed.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Assessed at: 
Questionnaire Component Baseline After 3 infusions/months 
General HrQoL (1 item) X X 
CD affects HrQoL (1 item) X X 
Prior CD drug use X  
Current CD drug use X X 

Comorbidities X  
Patient-reported Items (3 
items) X X 
Crohn’s disease severity X X 
Number of relapses X X 
SIBDQ X X 
SF-12 version 2  X X 
Treatment satisfaction X X 
Healthcare utilization  X X 
Complications X X 
Work status/productivity X X 
Modules (HADS, Trac-Med, 
WPAI) X X 
Demographics X  
Exit survey questions X X 
 
X = component assessed at specified time-point 
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INFORMED CONSENT AT BASELINE 
 
Hello, my name is [INSERT NAME] and I am a survey research interviewer calling to invite you to participate 
in an Elan and Biogen IDEC sponsored study of Crohn’s disease patients receiving TYSABRI.  
  
The study consists of 2 surveys over the next 3 months. The first survey will take place now, before you 
have received your 1st TYSABRI infusion, and then approximately after 3 months. Each survey is about 20-
25 minutes long and can be completed by telephone or via the internet. In recognition of your participation in 
this study, a sum of $25 will be rewarded to you.  Your participation is optional and voluntary. This study is 
separate from the TOUCH™ program and your decision to participate in this study will in no way affect your 
use of TYSABRI. 
 
Although your responses to each question will be valuable to us, you may choose not to answer each 
question.  Also, at any time during the survey, you may change your mind and decide to withdraw from the 
study. If this occurs, the interview will end and, we will ask you to complete a brief exit survey after which, 
you will not be contacted again by HealthCore or MRSI about this study.  Your participation in this study is 
important to us because it provides valuable information about the effects of TYSABRI on individuals with 
Crohn’s Disease over time.  
 
Your responses to all survey questions will be held in strictest confidence and will always be grouped 
together with the answers of others for reporting purposes. If you are interested, we will send you a 
summary of the study results at the conclusion of the study. Based on what you have heard, would you like 
me to continue with the survey?   
 
 Yes – Continue 
 No – Terminate (Go to T1 Exit Survey) 
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INFORMED CONSENT AT 3 MONTHS 
 
Hello, my name is [INSERT NAME] and I am a survey research interviewer calling to invite you to participate 
in the [month 3] round of data collection in the Elan and Biogen IDEC sponsored study of Crohn’s disease 
patients. We thank you for enrolling in this study and completing the previous surveys.  
  
Each survey is about 20-25 minutes long and can be completed by telephone or via the internet. In 
recognition of your participation in this study a sum of $25 will be rewarded to you. Your participation is 
optional and voluntary. This study is separate from the TOUCH™ program and your decision to participate 
in this study will in no way affect your treatment. 
 
Although your responses to each question will be valuable to us, you may choose not to answer each 
question. Also, at any time during the survey, you may change your mind and decide to withdraw from the 
study. If this occurs, the interview will end and, we will ask you to complete a brief exit survey after which, 
you will not be contacted again by HealthCore or MRSI about this study.  However, your participation in this 
study is important to us because it provides valuable information about the effects Crohn’s Disease over 
time. We look forward to your continued participation in the study. 
 
Your responses to all survey questions will be held in strictest confidence and will always be grouped 
together with the answers of others for reporting purposes. Based on what you have heard, would you like 
me to continue with this round of data collection?   
 
 Yes – Continue 
 No – Terminate; “Thank you very much for your help! Good-bye.”  
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STUDY ENTRY  QUESTIONS [BASELINE ONLY] 
 

DETERMINE TELEPHONE OR WEB SURVEY 
Before I continue, I would like to know whether you would be more comfortable completing the survey on the 
telephone or on the internet. If you would like to complete the survey on the telephone, we can begin now. If 
you prefer to complete the survey on the internet, I will confirm your e-mail address and send you the link 
and password for completing the web survey. We ask that you complete the survey before you receive the 
1st TYSABRI infusion. Would you prefer to complete the survey on the telephone or internet? Remember, 
the survey will take about 20-25 minutes of your time to complete. 
 
 Telephone – Continue 
 Internet – Confirm e-mail address and send link and password to web survey 
 
Though some questions in the survey may sound similar, they collect different information that is 
important to the purpose of the study. Please attempt to respond to each question. 
 
 

S1. Are you currently planning to receive TYSABRI? 
a. Yes  
b. No 

 
 
CROHN’S DISEASE RELATED QUESTIONS 
 

1. How many years ago were you first diagnosed with CD?  ____________Years 
 
2. In the last 2 weeks, how has your quality of life been? 

a. Excellent 
b. Very good 
c. Good 
d. Fair 
e. Poor 

 
3. In the last 2 weeks, how much of an impact do you feel CD has had on your overall quality of life? 

a. A great deal of impact 
b. A lot of impact 
c. A fair bit of impact 
d. Some impact 
e. A little impact  
f. Hardly any impact 
g. No impact 

 
 

4a.   Since you first started receiving treatment for CD, which of the following medications have you 
used?  

   _____ Infliximab (Remicade®) 
   _____ Adalimumab (Humira®) 
   _____ Certolizumab (Cimzia®) 
   _____ None of the above [Go to Question 5A] 
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4b.   Which ONE of the following medications have you used most recently?  
  _____ Infliximab (Remicade®)    
  _____ Adalimumab (Humira®)            
  _____ Certolizumab (Cimzia®)  

  
About when did you start [medication name]?  MM/YYYY  
About when did you stop [medication name]?  MM/YYYY 

 
 

5a. Which of the following medications have you used in the past 3 months of your CD? (READ 
RESPONSE CHOICES) 

 
a. Sulfasalazine (e.g., Azulfidine®) 
b. Mesalamine (e.g., Asacol®, Lialda®, Pentasa®, Rowasa®, Canasa®) 
c. Olsalazine (e.g., Dipentum®) 
d. Balsalazide (e.g., Colazal®) 
e. Metronidazole (e.g., Flagyl®, Pylera®, Helidac®) 
f. Cyclosporine (e.g., Neoral®, Sandimmune®) 
g. Ciprofloxacin (e.g., Cipro®) 
h. Budesonide (e.g.,Entocort EC®) 
i. Hydrocortisone (e.g., Cortef®, CortiFoam®) 
j. Prednisolone (e.g., Medrol®) 
k. Prednisone 
l. Azathioprine (e.g., Imuran®, Azasan®) 
m. 6-mercaptopurine (e.g., 6-MP, Purinethol®) 
n. Micofenilate mofitil (CellCept®) 
o. Tacrolimus (Prograf®) 
p. Methotrexate (e.g., MTX, Rheumatrex®, Trexall®) 

 
 
6. Has your physician ever diagnosed you with any of the following conditions: 

 

Rheumatoid Arthritis _____ Yes  ____ No 

Psoriasis     _____ Yes  ____ No 
Asthma     _____ Yes  ____ No 
Multiple sclerosis    _____ Yes  ____ No 
Depression     _____ Yes  ____ No 
Anxiety     _____ Yes  ____ No 
Migraine     _____ Yes  ____ No 
Ankylosing Spondylitis                  _____ Yes  ____ No 
Psoriatic Arthritis    _____ Yes  ____ No 
Other (Please specify):    _______________________ 

 

[PROCEED TO HBI ITEMS) 
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INITIAL QUESTIONS FOR SUBSEQUENT ADMINISTRATIONS 
 

DETERMINE TELEPHONE OR WEB SURVEY 
Before I continue, I would like to know whether you would be more comfortable completing the survey on the 
telephone or on the internet. If you would like to complete the survey on the telephone, we can begin now. If 
you prefer to complete the survey on the internet, I will confirm your e-mail address and send you the link 
and password for completing the web survey. We ask that you complete the survey within the next 7 days. 
Would you prefer to complete the survey on the telephone or internet? Remember, the survey will take 
about 20-25 minutes of your time to complete. 
 
 Telephone – Continue 
 Internet – Confirm e-mail address and send link and password to web survey 
 
Though some questions in the survey may sound similar, they collect different information that is 
important to the purpose of the study. Please attempt to respond to each question. 
 
 

1. Are you currently receiving TYSABRI? 
a. Yes  
b. No  

 
2. In the last 2 weeks, how has your quality of life been? 

a. Excellent 
b. Very good 
c. Good 
d. Fair 
e. Poor 

 
3. In the last 2 weeks, how much of an impact do you feel CD has had on your overall quality of life? 

1. A great deal of impact 
2. A lot of impact 
3. A fair bit of impact 
4. Some impact 
5. A little impact  
6. Hardly any impact 
7. No impact 
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[INTERVIEWER: ONLY TO BE ASKED IF PATIENTS ARE RECEVING TYSABRI (Question 1)] 
 
4a.  Other than TYSABRI, what medication(s) are you currently taking for your CD? 
 

 _____ Olsalazine (e.g., Dipentum®) 
 _____ Balsalazide (e.g., Colazal®) 
 _____ Ciprofloxacin (e.g., Cipro®) 
 _____ Prednisolone (e.g., Medrol®) 
 _____ Budesonide (e.g.,Entocort EC®)   
 _____ Sulfasalazine (e.g., Azulfidine®) 
 _____ Hydrocortisone (e.g., Cortef®, CortiFoam®)  
 _____ Prednisone 
 _____ Mesalamine (e.g., Asacol®, Lialda®, Pentasa®, Rowasa®, Canasa®) 
 _____ Metronidazole (e.g., Flagyl®, Pylera®, Helidac®) 
 _____ None of the above 

 
[INTERVIEWER: ONLY TO BE ASKED IF PATIENTS ARE NO LONGER RECEVING TYSABRI 
(Question 1)] 
 
4b.  What medication(s) are you currently taking for your CD? 
 

 _____ Infliximab (Remicade®)    
 _____ Adalimumab (Humira®)    
 _____ Certolizumab (Cimzia®)    
 _____ Cyclosporine (e.g., Neoral®, Sandimmune®)  
 _____ Budesonide (e.g.,Entocort EC®)   
 _____ Hydrocortisone (e.g., Cortef®, CortiFoam®)  

_____ Azathioprine (e.g., Imuran®, Azasan®)  
 _____ 6-mercaptopurine (e.g., 6-MP, Purinethol®)  
 _____ Methotrexate (e.g., MTX, Rheumatrex®, Trexall®) 
 _____ Mesalamine (e.g., Asacol®, Lialda®, Pentasa®, Rowasa®, Canasa®) 
 _____ Metronidazole (e.g., Flagyl®, Pylera®, Helidac®) 
 _____ Olsalazine (e.g., Dipentum®) 
        _____ Balsalazide (e.g., Colazal®) 
        _____ Ciprofloxacin (e.g., Cipro®) 
        _____ Prednisolone (e.g., Medrol®) 
        _____ Sulfasalazine (e.g., Azulfidine®) 
        _____ Micofenilate mofitil (CellCept®) 
        _____ Tacrolimus (Prograf®) 
        _____ Prednisone  
        _____ None of the above 

 
5.  Are you scheduled for surgery for your CD? 
 ____ Yes  ____ No 

 

[PROCEED TO HARVEY-BRADSHAW INDEX QUESTION 1 (HBI1)
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Modified - HARVEY BRADSHAW INDEX 

 
1)  How would you describe your general well-being during the previous day? (INTERVIEWER: DO NOT 

READ THE CORRESPONDING NUMBERS) 
  
 ____ Very well (0) 
 ____ Slightly below par (1) 
 ____ Poor (2) 
 ____ Very Poor (3) 
 ____ Terrible (4) 
 
2)  How would you describe your abdominal pain during the previous day? (INTERVIEWER: DO NOT READ 

THE CORRESPONDING NUMBERS) 
  
 ____ None (0) 
 ____ Mild (1) 
 ____ Moderate (2) 
 ____ Severe (3) 
  
3) How many liquid stools do you have per day? _____________ 
 

 



 
 

 206

ITEMS ASSESSING CROHN’S DISEASE SEVERITY 
 
Below are four levels of Crohn’s disease symptom severity (Remission, Mild, Moderate and Severe) with a 
description for each severity level. Please read/listen to each and answer the following questions indicating 
the severity level that best describes your experiences over the last 2 weeks. 
 
1. Which of the following best describes your Crohn’s disease over the last 2 weeks? (Instructions to 

telephone interviewer – please read out all the options before asking the respondent to pick any 
one) 

 
1. Remission (Which is characterized by:) 

 
No abdominal pain most days 
No more than one diarrhea stool per day 
Generally feel well 
No problems with work or leisure activities 

 
2. Mild Crohn's disease (Which is characterized by:) 

 
Mild abdominal pain most days 
About 3 diarrhea stools per day 
Generally feel below par 
Some problems with work and leisure activities 

 
3. Moderate Crohn's disease (Which is characterized by:) 

 
Moderate abdominal pain most days or severe pain on some days 
About 8 or more diarrhea stools per day 
Generally feel poorly 
Considerable problems with work and leisure activities 

 
4. Severe Crohn's disease (Which is characterized by:) 

 
Severe abdominal pain most days 
More than 12 diarrhea stools per day 
Generally feel terrible 
Unable to engage in work and leisure activities 

 
 

RELAPSES 
 

1. Many people with CD have occasional relapses (or flare-ups) when, after several weeks of minor 
symptoms, their CD symptoms suddenly and significantly worsen for at least 2 weeks.  

  
      How many CD relapses have you had in the past 3 months? _________ 
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Short Quality of Life in Inflammatory Bowel Disease Questionnaire (SIBDQ) 
 
This questionnaire is designed to find out how you have been feeling during the last 2 weeks. You will be 
asked about symptoms you have been having as a result of your inflammatory bowel disease the way you 
have been feeling in general, and how your mood has been. 
 

1. How often has the feeling of fatigue or of being tired and worn out been a problem for you during 
        the last 2 weeks?  Please indicate how often the feeling of fatigue or tiredness has been a problem   
        for you during the last 2 weeks by picking one of the options from 

 
e. All of the time 
f. Most of the time 
g. A good bit of the time 
h. Some of the time 
i. A little of the time 
j. Hardly any of the time 
k. None of the time 

 
2. How often during the last 2 weeks have you had to delay or cancel a social engagement because 

of your bowel problem?  Please choose an option from  
 

a. All of the time   
b. Most of the time   
c. A good bit of the time   
d. Some of the time   
e. A little of the time   
f. Hardly any of the time   
g. None of the time 

 
3. How much difficulty have you had,as a result of your bowel problems, doing leisure or sports 

activities you would have liked to have done during the last 2 weeks? Please choose an option 
from 

a. A great deal of difficulty; activities made impossible 
b. A lot of difficulty 
c. A fair bit of difficulty   
d. Some difficulty   
e. A little difficulty   
f. Hardly any difficulty   
g. No difficulty; the bowel problems did not limit sports or leisure activities 

   
4. How often during the last 2 weeks have you been troubled by pain in the abdomen? Please choose 

an option from  
 

a. All of the time 
b. Most of the time 
c. A good bit of the time 
d. Some of the time 
e. A little of the time 
f. Hardly any of the time 
g. None of the time 

 



 
 

 208

5. How often during the last 2 weeks have you felt depressed or discouraged?  Please choose an 
option from  

 
a. All of the time 
b. Most of the time 
c. A good bit of the time 
d. Some of the time 
e. A little of the time 
f. Hardly any of the time  
g. None of the time 

 
6. Overall, in the last 2 weeks, how much of a problem have you had with passing large amounts of 

gas? Please choose an option from   
 

a. A major problem 
b. A big problem 
c. A significant problem 
d. Some trouble  
e. A little trouble  
f. Hardly any trouble  
g. No trouble   

 
7. Overall, in the last 2 weeks, how much of a problem have you had maintaining or getting to, the 

weight you would like to be at?  Please choose an option from  
 

a. A major problem 
b. A big problem 
c. A significant problem 
d. Some trouble 
e. A little trouble 
f. Hardly any trouble 
g. No trouble 

 
 

8. How often during the last 2 weeks have you felt relaxed and free of tension?  Please choose an 
option form  

 
a. None of the time 
b. A little of the time 
c. Some of the time 
d. A good bit of the time  
e. Most of the time 
f. Almost all of the time 
g. All of the time 

 
9. How much of the time during the last 2 weeks have you been troubled by a feeling of having to go 

to the bathroom even though your bowels were empty?  Please choose an option from 
 

a. All of the time 
b. Most of the time 
c. A good bit of the time 
d. Some of the time 
e. A little of the time 
f. Hardly any of the time 
g. None of the time 
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10. How much of the time during the last 2 weeks have you felt angry as a result of your bowel 
problem?  Please choose an option from 

 
a. All of the time 
b. Most of the time 
c. A good bit of the time 
d. Some of the time 
e. A little of the time 
f. Hardly any of the time 
g. None of the time 

 
 

Copyright © 1989 McMaster University, Hamilton, Ontario, Canada  
The Short Inflammatory Bowel Disease Questionnaire (SIBDQ), authored by Dr. Jan Irvine et al, is the 
copyright of McMaster University (Copyright  ©1989, McMaster University).  The SIBDQ has been provided 
under license from McMaster University and must not be copied, distributed or used in any way without the 
prior written consent of McMaster University.   Contact the McMaster Industry Liaison Office at McMaster 
University, email: milo@mcmaster.ca for licensing details 
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STANDARD SF-12v2 FORM INTERVIEW SCRIPT (4-WEEK RECALL) 
 
The next set of questions asks for your views about your health. This information will help keep track of how 
you feel and how well you are able to do your usual activities. 
 
For each of the following questions, please indicate the response that best describes your answer. 
 
The first question is about your health now. Please try to answer as accurately as you can. 
 

1. In general, would you say your health is [READ RESPONSE CHOICES]? 
 

a. Excellent 
b. Very Good 
c. Good 
d. Fair 
e. Poor 

 
2. Now I’m going to read a list of activities that you might do during a typical day. As I read each item, 

please tell me if your health now limits you a lot, limits you a little or does not limit you at all in these 
activities. 

 
2a. What about moderate activities such as moving a table, pushing a vacuum cleaner, bowling or 

playing golf. Does your health now limit you a lot, limit you a little, or not limit you at all? [READ 
RESPONSE CHOICES] 

 
 [IF RESPONDENT SAYS S/HE DOES NOT DO ACTIVITY, PROBE: Is that because of your 
health?] 

 
b. Yes, limited a lot 
c. Yes, limited a little 
d. No, not limited at all 

 
2b. What about climbing several flights of stairs? Does your health now limit you a lot, limit you a little, 

or not limit you at all? [READ RESPONSE CHOICES] 
 

 [IF RESPONDENT SAYS S/HE DOES NOT DO ACTIVITY, PROBE: Is that because of your 
health?] 

 
a. Yes, limited a lot 
b. Yes, limited a little 
c. No, not limited at all 

 
3. The following two questions ask you about your physical health and your daily activities. 

 
3a. During the past four weeks, how much of the time have you accomplished less than you would like 

as a result of your physical health? [READ RESPONSE CHOICES] Would you say … 
 

a. All of the time 
b. Most of the time 
c. Some of the time 
d. A little of the time 
e. None of the time 

 
3b. During the past four weeks, how much of the time were you limited in the kind of work or other 

regular daily activities you do as a result of your physical health? [READ RESPONSE CHOICES] 
Would you say … 

 
a. All of the time 
b. Most of the time 
c. Some of the time 
d. A little of the time 
e. None of the time 
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4/5. The following three questions ask about your emotions and your daily activities. 
 
4a. During the past four weeks, how much of the time have you accomplished less than you would like 

as a result of any emotional problems, such as feeling depressed or anxious? [READ RESPONSE 
CHOICES] Would you say … 

 
a. All of the time 
b. Most of the time 
c. Some of the time 
d. A little of the time 
e. None of the time 

 
4b. During the past four weeks, how much of the time did you do work or other regular daily activities 

less carefully than usual as a result of any emotional problems, such as feeling depressed or 
anxious? [READ RESPONSE CHOICES] Would you say … 

 
a. All of the time 
b. Most of the time 
c. Some of the time 
d. A little of the time 
e. None of the time 

 
5. During the past four weeks, how much did pain interfere with your normal work (including both work 

outside the home and housework)? [READ RESPONSE CHOICES] Would you say … 
 

a. Not at all  
b. A little bit 
c. Moderately 
d. Quite a bit 
e. Extremely 

 
6/7. The next questions are about how you feel and how things have been with you during the past 

four weeks. 
 
 As I read each statement, please give me the one answer that comes closest to the way you 

have been feeling. Is it all of the time, most of the time, some of the time, a little of the time, or 
none of the time? 

 
6a. How much of the time during the past four weeks have you felt calm and peaceful? [READ 

RESPONSE CHOICES ONLY IF NECESSARY] Would you say … 
 

a. All of the time 
b. Most of the time 
c. Some of the time 
d. A little of the time 
e. None of the time 

 
6b. How much of the time during the past four weeks did you have a lot of energy? [READ RESPONSE 

CHOICES ONLY IF NECESSARY] Would you say … 
 

a. All of the time 
b. Most of the time 
c. Some of the time 
d. A little of the time 
e. None of the time 
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6c. How much of the time during the past four weeks have you felt downhearted and depressed? 
[READ RESPONSE CHOICES ONLY IF NECESSARY] Would you say … 

 
a. All of the time 
b. Most of the time 
c. Some of the time 
d. A little of the time 
e. None of the time 

 
7. During the past four weeks, how much of the time has your physical health or emotional problems  
        interfered with your social activities (like visiting friends, relatives, etc.)? [READ RESPONSE 
        CHOICES] Would you say … 
 

a. All of the time 
b. Most of the time 
c. Some of the time 
d. A little of the time 
e. None of the time 
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TREATMENT SATISFACTION QUESTIONNAIRE FOR MEDICATION 
(VERSION II) 

 
Instructions 
At baseline:Please take some time to think about your level of satisfaction or dissatisfaction with [infliximab 
(Remicade) / adalimumab (Humira) / or certolizumab (Cimzia)], ) you were taking most recently. We are 
interested in your evaluation of the effectiveness, side effects, and convenience of [infliximab (Remicade) / 
adalimumab (Humira) / or certolizumab (Cimzia)], over the last two to three weeks, or since you last used it. 
For each question, please place a single check mark next to the response that most closely corresponds to 
your own experiences. 
 
At follow-up: Please take some time to think about your level of satisfaction or dissatisfaction with 
[TYSABRI / infliximab (Remicade) / adalimumab (Humira) / or certolizumab (Cimzia)], ) you were taking 
most recently. We are interested in your evaluation of the effectiveness, side effects, and convenience of 
[TYSABRI / infliximab (Remicade) / adalimumab (Humira) / or certolizumab (Cimzia)], over the last two to 
three weeks, or since you last used it. For each question, please place a single check mark next to the 
response that most closely corresponds to your own experiences. 

 
1.  How satisfied or dissatisfied are you with the ability of [TYSABRI / infliximab (Remicade) / 

adalimumab (Humira) / or certolizumab (Cimzia)] to prevent or treat Crohn’s? 
 

1) Extremely Dissatisfied 
2) Very Dissatisfied 
3) Dissatisfied 
4) Somewhat Satisfied 
5) Satisfied 
6) Very Satisfied 
7) Extremely Satisfied 

 
2.  How satisfied or dissatisfied are you with the way [TYSABRI / infliximab (Remicade) / adalimumab 

(Humira) / or certolizumab (Cimzia)] relieves symptoms? 
 

1) Extremely Dissatisfied 
2) Very Dissatisfied 
3) Dissatisfied 
4) Somewhat Satisfied 
5) Satisfied 
6) Very Satisfied 
7) Extremely Satisfied 

 
3.  As a result of taking [TYSABRI / infliximab (Remicade) / adalimumab (Humira) / or certolizumab 
(Cimzia)], do you experience any side effects at all? 

 
1) Yes 
2) No 
 

4. How dissatisfied are you by side effects that interfere with your physical health and ability to 
function (e.g., strength, energy levels)? 

 
1) Extremely Dissatisfied 
2) Very Dissatisfied 
3) Somewhat Dissatisfied 
4) Slightly Dissatisfied 
5) Not At All Dissatisfied 
6) Not Applicable 
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5. How dissatisfied are you by side effects that interfere with your mental function (e.g., ability to think 
clearly, stay awake)? 

 
1) Extremely Dissatisfied 
2) Very Dissatisfied 
3) Somewhat Dissatisfied 
4) Slightly Dissatisfied 
5) Not At All Dissatisfied 
6) Not Applicable 

 
6. How dissatisfied are you by side effects that interfere with your mood or emotions (e.g., 

anxiety/fear, sadness, irritation/anger)? 
 

1) Extremely Dissatisfied 
2) Very Dissatisfied 
3) Somewhat Dissatisfied 
4) Slightly Dissatisfied 
5) Not At All Dissatisfied 
6) Not Applicable 

 
 

7.  How satisfied or dissatisfied are you with how easy [TYSABRI / infliximab (Remicade) / 
adalimumab (Humira) / or certolizumab (Cimzia)] is to use? 

 
1) Extremely Dissatisfied 
2) Very Dissatisfied 
3) Dissatisfied 
4) Somewhat Satisfied 
5) Satisfied 
6) Very Satisfied 
7) Extremely Satisfied 

 
8. How satisfied or dissatisfied are you with how easy it is to plan when you will use the [TYSABRI / 

infliximab (Remicade) / adalimumab (Humira) / or certolizumab (Cimzia)] each time? 
 

1) Extremely Dissatisfied 
2) Very Dissatisfied 
3) Dissatisfied 
4) Somewhat Satisfied 
5) Satisfied 
6) Very Satisfied 
7) Extremely Satisfied 

 
9.     How satisfied or dissatisfied are you by how often you are expected to use/take the [TYSABRI 
        infliximab (Remicade) / adalimumab (Humira) / or certolizumab (Cimzia)]? 

 
1) Extremely Dissatisfied 
2) Very Dissatisfied 
3) Dissatisfied 
4) Somewhat Satisfied 
5) Satisfied 
6) Very Satisfied 
7) Extremely Satisfied 
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11. How satisfied are you that the good things about [TYSABRI / infliximab (Remicade) / adalimumab  
       (Humira) / or certolizumab (Cimzia)] outweigh the bad things? 

 
1) Extremely Dissatisfied 
2) Very Dissatisfied 
3) Dissatisfied 
4) Somewhat Satisfied 
5) Satisfied 
6) Very Satisfied 
7) Extremely Satisfied 

 
12. Taking all things into account, how satisfied or dissatisfied are you with [TYSABRI / infliximab 
       (Remicade) / adalimumab (Humira) / or certolizumab (Cimzia)]? 

 
1) Extremely Dissatisfied 
2) Very Dissatisfied 
3) Dissatisfied 
4) Somewhat Satisfied 
5) Satisfied 
6) Very Satisfied 
7) Extremely Satisfied 
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Health Care Resource Use 
 

1. How many times have you gone to the Emergency room/department (ER/ED) during the past 3 
months BECAUSE OF YOUR CD? _________ 

 
2. How many times have you gone to the Emergency room/department (ER/ED) during the past 3 

months FOR A REASON OTHER THAN CD? _________ 
 

3. How many times have you been admitted to the hospital during the past 3 months BECAUSE OF 
YOUR CD? _________ 

 
4. In total, approximately how many days have you spent in the hospital during the past 3 months 

BECAUSE OF YOUR CD? _________ 
 

5. How many times have you been admitted to the hospital during the past 3 months FOR A 
REASON OTHER THAN CD? _________  

 
6. In total, approximately how many days have you spent in the hospital during the past 3 months 

FOR A REASON OTHER THAN CD? _________ 
 

7. Approximately, how many days have you required total parenteral nutrition (TPN; receiving food 
intravenously) in the past 3 months? _________ 

 
 

 
Crohn’s disease patients may undergo the following surgical procedures to manage their condition. 
Please indicate if you have ever had any of the following surgeries or within the past 3 months: 

 
1.  Strictureplasty - (widens a narrowed area without removing any portion of the small intestine) 

 Ever (Baseline measurement)  _____ Yes ____ No 
 Past 3 months  (Baseline & Follow-up) _____ Yes ____ No 
 

2.  Resection - (removal of part of the intestine) 
     
 Ever (Baseline measurement)  _____ Yes ____ No 
 Past 3 months (Baseline & Follow-up) _____ Yes ____ No 

 
3.  Drainage – (draining of an abscess, which is a large, painful, fluid filled boil near the anus or on the 

abdomen) 
     
 Ever (Baseline measurement)  _____ Yes ____ No 
 Past 3 months (Baseline & Follow-up) _____ Yes ____ No 
 

 
4.  Colectomy (removal of the colon) 

     
 Ever (Baseline measurement)  _____ Yes ____ No 
 Past 3 months (Baseline & Follow-up) _____ Yes ____ No 

 
5.  Proctocolectomy (removal of both the colon and the rectum) 

     
 Ever (Baseline measurement)  _____ Yes ____ No 
 Past 3 months (Baseline & Follow-up) _____ Yes ____ No 

 
6. Other Crohn’s-related surgery: _______________________________  

     
 Ever (Baseline measurement)  _____ Yes ____ No 
 Past 3 months (Baseline & Follow-up) _____ Yes ____ No 
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HEALTH-RELATED PRODUCTIVITY QUESTIONNAIRE 
 

These questions deal with how Crohn’s disease or its treatment(s) have affected your ability to 
remain in the workforce and perform work and daily activities in your home.  Your 
responses and those of other patients will help us to understand the impact of Crohn’s 
disease on these aspects of your life. 

 
1. What is your current employment status? 
 
  Currently employed full-time Please go to Question 2 
  Currently employed part-time Please go to Question 2 
  Not currently employed Please go to Question 5 
……………………………………………………………………………………………………………… 
 
2. How many hours were you scheduled to work at your job during the last week?   

(If none or you are not employed, put a “0” here and go to Question 5.) 
 
 __________ Hours 
 
3. Did Crohn’s disease or its treatment(s) keep you from working any of your scheduled hours during 

the last week?   
 
  Yes          I missed ______ hours of work because of Crohn’s disease or its treatment(s). 
  No, Crohn’s disease or its treatment(s) did not keep me from working my scheduled hours. 
 
4. For the hours that you did work during the past week, how did Crohn’s disease or its treatment(s) 

impact your work output?   
 
    
  0%.……………..……...………………..…………….100%  

 |      | 

 Crohn’s disease or its treatment(s) Crohn’s disease or its treatment(s) 

 had no impact kept me from 

  on how much I accomplished accomplishing anything 
 

 __________ % impact on work output  
………………………………………………………………………………………………………………… 
 
5.  How many hours of household chores (cooking, cleaning, gardening, repairs, etc.) did you plan to do 

during the last week?   
(If none, put a “0” here and go to Question 8.) 
 

 __________ Hours 
 
6. Did Crohn’s disease or its treatment(s) keep you from doing any of your planned hours of household 

chores last week?   
 
  Yes          I worked ______ hours less because of Crohn’s disease or its treatment(s). 
  No, Crohn’s disease or its treatment(s) did not keep me from working my planned hours. 
 
 
 
 
 
 
 

Write 
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7. For the hours of household chores you did during the past week, how did Crohn’s disease or its 
treatment(s) impact your work output?   

    
  
  0%.……………..……...………………..…………….100%  

 |      | 

 Crohn’s disease or its treatment(s) Crohn’s disease or its treatment(s) 

 had no impact kept me from 

  on how much I accomplished accomplishing anything 
 

 __________ % impact on work output 
 
8.  How many hours of homework or classes did you plan to do during the last week?   

(If none, put a “0” here and go to Question 11.) 
 
 __________ Hours 
 
9. Did Crohn’s disease or its treatment(s) keep you from doing any of your planned hours of homework 

or classes last week?   
 
  Yes          I completed ______ hours less because of Crohn’s disease or its treatment(s). 
  No, Crohn’s disease or its treatment(s) did not keep me from completing my planned hours. 
 
10. For the hours of homework or classes you did during the past week, how did Crohn’s disease or its 

treatment(s) impact your work output?   
    
  
  0%.……………..……...………………..…………….100%  

 |      | 

 Crohn’s disease or its treatment(s) Crohn’s disease or its treatment(s) 

 had no impact kept me from 

  on how much I accomplished accomplishing anything 
 

 __________ % impact on work output 
 
[Note: questions 11 and 12 of the HRPQ are asked only at the baseline measurement] 
 
11. How long has it been since Crohn’s disease developed? 
 
  ______Months _______Years 
 
12.  Which of the following statements are true of your life since Crohn’s disease developed (mark all that 

apply): 
 

 Crohn’s disease or its treatment(s) forced me to work part-time when I wanted to work full-time. 
  For how long was this true?      ______Months _______Years  
 

 Crohn’s disease or its treatment(s) kept me from having a job when I wanted to work full-time. 
  For how long was this true?      ______Months _______Years 

 Crohn’s disease or its treatment(s) kept me from having a job when I wanted to work part-time. 
  For how long was this true?      ______Months _______Years 

 None of the above 
 

 

Write a 

Write a 
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DEMOGRAPHICS 
 
D1. What is your gender? 
 
 1   Male 
 2   Female 
 
D2. What year were you born? ________ 
 
D3. What is your zip code? ________ 
 
D4. What is your race?  
 
 1 Caucasian or White       
 2 African-American or Black 
 3 American Indian or Alaskan Native 
 4 Hawaiian or Pacific Islander 
 5 Asian 
 6 Mixed 
 7 Other: (SPECIFY) __________________________________ 
  
D5. Are you Hispanic or Latino?  
 1 No 
 2 Yes 
  
D6. What is your current marital status?  
  
 1 Single 
 2 Married 
 3 Separated 
 4 Divorced 
 5 Widowed 
 6 Other: (SPECIFY)______________________________________ 
  
D7. What is the highest level of education that you have completed?  
  
 1 High School or Less  
 2 Some College (1-3 Years) 
 3 Trade/Technical/Vocational Training 
 4 College Graduate  
 5 Postgraduate Work/Degree 
  
D8. Which of the following best describes your current employment status? 
 
 1 Employed full-time outside the home 
 2 Employed part time outside the home 
 3 Employed full or part time at home 
 4 A full-time homemaker 
 5 A full-time student 
 6 Disabled 
 7 Retired 
 8 Unemployed but looking for work 
 9 Unemployed and not looking for work 
  
D9. What is your annual household income before taxes?  
 
 1 Less than $25,000 
 2 $25,000 – $74,999 
 3 $75,000 or higher 
 8 Don’t know / refused (VOLUNTEERED) 
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D10. How many cigarettes do you smoke per day?   
 1 None 
 2 1 to 10 
 3 10 or more 
 
Those are all of the questions that I have for you at this time. Thank you very much for completing the 
baseline survey! In recognition of your participation, a donation will be made to the Crohn’s & Colitis 
Foundation of America. 
 
Would you like to receive a summary of the final study results when they become available? [Baseline only] 
 Yes  
 No 
 
Again, thank you very much for your help! We will be contacting you again in approximately 3 months. 
Good-bye. 
 
_____________________________________________________________________________ 
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 Module 1.  Crohn’s Disease Screening and Monitoring Tool  
 
Place an "X" in the column at the right that corresponds to your answer to each of the questions below. Each 
question is about your experience with CD and/or treatment for CD during the last two weeks.  
 
 
 
Over the last two weeks, how often . . . 

Rarely or 
Never 

Not 
Often Often Very 

Often 
Nearly 
Always 

 (1)  have your GI symptoms seemed out of control?      
 (2)  was your  treatment unable to control the urgency and frequency of 

your bowel movements?      

 (3)  have you had GI distress (gas, nausea, cramping or pain)?      

 (4)  have you felt your CD treatment is unacceptable?      

 (5)  has CD treatment caused you to feel fatigued or worn out?      

 (6)  have you thought you can’t tolerate your CD treatment?      

 (7)  have CD or its treatment caused you emotional distress?      
(8)  did you find yourself feeling unable to cope and asking ‘when will 

this ever end’?      

(9)  did you feel sad or anxious due to CD or its treatment?      
(10)  have CD or its treatment caused you to limit your social or 

community involvement?      

(11)  did CD symptoms or its treatment cause you to socially withdraw?      
(12)  did CD symptoms or its treatment interfere with your involvement in 

community or religious activities?      

(13)  have CD or its treatment kept you from functioning well at work, 
school or home tasks?      

(14)  did you have to cut back on the time you spent at work, school or 
household chores due to CD or its treatment?      

(15)  did CD or its treatment reduce how much you could get done when 
at work, school or home?      
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Module 2.  Hospital Anxiety and Depression Scale (HADS) 
 
1) I feel tense or ‘wound up’    8) I feel as if I am slowed down 
 Most of the time (3)     Nearly all the time (3) 
 A lot of the time (2)     Very often (2) 
 From time to time, occasionally (1)    Sometimes (1) 
 Not at all (0)      Not at all (0)  
 
2) I still enjoy the things I used to enjoy   9) I get a sort of frightened feeling like 
 Definitely as much (0)        ‘butterflies’ in the stomach 
 Not quite so much (1)     Not at all (0) 
 Only a little (2)       Occasionally (1) 
 Hardly at all (3)      Quite often (2) 
        Very often (3) 
 
3) I get a sort of frightened feeling as if   10) I have lost interest in my appearance 
    something awful is about to happen   Definitely (3) 
 Very definitely and quite badly (3)   I don’t take as much care as I should (2)                 
               Yes, but not too badly (2)    I may not take quite as much care (1)  
               A little, but it doesn’t worry me (1)   I take just as much care as ever (0) 
 Not at all (0) 
 
4) I can laugh and see the funny side of things  11) I feel restless as if I have to be on the 
move 
 As much as I always could (0)    Very much indeed (3) 
 Not quite so much now (1)     Quite a lot (2) 
 Definitely not so much now (2)    Not very much (1) 
 Not at all (3)      Not at all (0) 
 
5) Worrying thoughts go through my mind  12) I look forward with enjoyment to 
things 
 A great deal of the time (3)                   As much as I ever did (0) 
 A lot of the time (2)     Rather less than I used to (1) 
 Not too often (1)      Definitely less than I used to (2) 
 Very little (0)      Hardly at all (3) 
 
6) I feel cheerful      13) I get sudden feelings of panic 
 Never (3)      Very often indeed (0) 
 Not often (2)      Quite often (1) 
 Sometimes (1)      Not very often (2) 
 Most of the time (0)     Not at all (3) 
 
7) I can sit at ease and feel relaxed   14) I can enjoy a good book or radio or 
 Definitely (0)           television programme  
 Usually (1)      Often (0) 
 Not often (2)      Sometimes (1) 
 Not at all (3)      Not often (2) 
        Very seldom (3) 
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Module 3.  Work Productivity and Activity Impairment Questionnaire (WPAI) 
 
The following questions ask about the effect of CD on your ability to work and perform regular activities. As 
you answer these questions, please keep in mind the changes in your health since you started on 
your current CD therapy.  For each of the following questions, please indicate the response that best 
describes your answer. 
 
1a. Are you currently employed (working for pay)? 
    1  No (GO TO Q1b)   2  Yes (GO TO Q2) 
 
1b. Since starting your current therapy, have you been employed (working for pay)? 
    1  No (GO TO Q1c)   2  Yes (GO TO Q2) 
 
1c. In the 3 months before starting current therapy, were you employed (working for pay)? 
    1  No (GO TO Q1d)   2  Yes (GO TO Q2) 
 
1d. Were you ever employed (working for pay) at any time prior to your diagnosis of CD? 
    1  No (GO TO Q6)   2  Yes (CONTINUE) 
 
IF NOT CURRENTLY EMPLOYED, SKIP TO Q. 6 
 
The next questions refer to the past seven days, not including today. 
 
2. During the past seven days, how many hours did you miss from work because of health problems 

associated with CD?  _______ Hours 
 
3. During the past seven days, how many hours did you miss from work because of any other reason 

such as vacation or holidays? _______ Hours 
 
4. During the past seven days, how many hours did you actually work?  
 _______ Hours IF “0” HOURS, SKIP TO Q. 6 
 
5. During the past seven days, using a scale from 0 to 10 where 0 means CD-related health problems 

had no effect on my work and 10 means CD-related health problems completely prevented me from 
working, how much did your CD-related health problems affect your productivity while you were 
working? 

 
  CD-related health    0      1     2     3     4     5     6     7     8     9     10 CD-related health  
  problems had no       problems affected 
  effect on my work                                  my work a lot 
 
6. During the past seven days, using a scale from 0 to 10 where 0 means CD-related health problems 

had no effect on my daily activities and 10 means CD-related health problems completely prevented 
me from doing my daily activities, how much did your CD-related health problems affect your ability to 
do your regular daily activities?  

 
  CD-related health    0      1     2     3     4     5     6     7     8     9     10 CD-related health  
   problems had no       problems affected 
 effect on my work                     my work a lot 
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EXIT SURVEY QUESTIONS 
 
IF TERMINATED/EXITING 
 
T1. What is your gender? 
 
  1 Male 
  2 Female 
 
T2.   In what year were you born? ________ 
 
T3.   How many years ago were you first diagnosed with CD?  ____________Years 
 
T4. Since you first started receiving treatment for CD, which of the following medications have you used?  
    
 _____ Infliximab (Remicade®) 
 _____ Adalimumab (Humira®) 
 _____ Certolizumab (Cimzia®) 
 _____ None of the above 
 
 
 (INTERVIEWER DOES NOT ASK THIS QUESTION, BUT FILL IN DATA): 
 
T8. Last survey completed 
 
 1 Didn’t complete baseline 
 2 Baseline (prior to starting TYSABRI) 
 3 3rd infusion 
 4 6th infusion 
 5 12th infusion 
 
Those are all of the questions that I have for you. Thank you very much for your help! Good-bye. 
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Appendix B: Welcome Kit Materials Text Inviting Patients To Participate 
In The Study 

We are extending an invitation to you and others who are about to begin TYSABRI 
(natalizumab), to take part in an important research study.  The feedback on your treatment 
experience with TYSABRI over the next 12 months will enhance our overall understanding of 
treatment and its impact on Crohn's disease.  This information could be very helpful to others 
who plan to use TYSABRI in the future. 
 
To help us gather this information, we have partnered with HealthCore, Inc. to develop the 
TYSABRI Patient-reported Experience Study. 
 
What is the goal of the study? 
The study is designed to learn how TYSABRI treatment affects people’s lives over time. 
 
Can you tell me more about the study? 
The study consists of four 20-25 minute sessions that can be completed by telephone or via the 
Internet. 
 
Will my privacy be protected? 
Biogen IDEC, Elan, and HealthCore take your privacy seriously and have taken every possible 
step to ensure that your personal information remains secure and private. In addition, please note 
that your name will not be associated with your responses, and your responses will always be 
aggregated with the responses of others, with the exception of reported adverse events. The 
summary results will be made available to other interested participants. 
 
I’d like to take part in the study. How do I get started? 
To enroll, simply call 1-XXX-XXX-XXXX. You will be contacted shortly after your call for an 
interview to confirm study eligibility, obtain verbal consent, and discuss your compensation. 
Thank you for your interest and participation in this important study. 
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Appendix C: Drug info sheet (TYSABRI Elan Pharmaceuticals/Biogen) 

Contraindications 
TYSABRI is contraindicated in patients who have or have had progressive multifocal leukoencephalopathy (PML). 

TYSABRI should not be administered to a patient who has had a hypersensitivity reaction to TYSABRI. Observed reactions range 
from urticaria to anaphylaxis. 

Progressive Multifocal Leukoencephalopathy (PML) 
Progressive multifocal leukoencephalopathy, an opportunistic infection caused by the JC virus, and which typically occurs in patients 
that are immunocompromised, has occurred in 3 patients who received TYSABRI in clinical trials. 

Two cases of PML were observed in 1869 patients with multiple sclerosis treated for a median of 120 weeks. The third case occurred 
among 1043 patients with Crohn’s disease after the patient received 8 doses. 

TYSABRI increases the risk of progressive multifocal leukoencephalopathy, an opportunistic viral infection of the brain that usually 
leads to death or severe disability. Although the cases of PML were limited to patients with recent or concomitant exposure to 
immunomodulators or immunosuppressants, there were too few cases to rule out the possibility that PML may occur with TYSABRI 
monotherapy. 

The absolute risk for PML in patients treated with TYSABRI cannot be precisely estimated, and factors that might increase an 
individual patient’s risk for PML have not been identified. 

There are no known interventions that can reliably prevent PML or adequately treat PML if it occurs. 

It is not known whether early detection of PML and discontinuation of TYSABRI will mitigate the disease. 

There is limited experience beyond 2 years of treatment. The relationship between the risk of PML and the duration of treatment is 
unknown. 

All three cases of PML occurred in patients who were concomitantly exposed to immunomodulators (interferon β in the patients with 
multiple sclerosis) or were immunocompromised due to recent treatment with immunosuppressants (e.g., azathioprine in the patient 
with Crohn’s disease). 

Ordinarily, therefore, patients receiving chronic immunosuppressant or immunomodulatory therapy or who have systemic medical 
conditions resulting in significantly compromised immune system function should not be treated with TYSABRI. 

However, the number of cases is too few and the number of patients treated too small to reliably conclude that the risk of PML is 
lower in patients treated with TYSABRI alone than in patients who are receiving other drugs that decrease immune function or who 
are otherwise immunocompromised. 

Because of the risk of PML, TYSABRI is available in the US only through a special restricted distribution program, the 
TOUCH™Prescribing Program. 

In Crohn’s disease patients, a baseline brain MRI may also be helpful to distinguish preexistent lesions from newly developed lesions, 
but brain lesions at baseline that could cause diagnostic difficulty while on TYSABRI therapy are uncommon. 

Healthcare professionals should monitor patients on TYSABRI for any new sign or symptom suggestive of PML. Withhold TYSABRI 
dosing immediately at the first sign or symptom suggestive of PML. 

For diagnosis, an evaluation including a gadolinium-enhanced MRI scan of the brain and, when indicated, cerebrospinal fluid analysis 
for JC viral DNA are recommended. 

Hypersensitivity 
Hypersensitivity reactions have occurred in patients receiving TYSABRI, including serious systemic reactions (e.g., anaphylaxis) 
which occurred at an incidence of <1%. 

These reactions usually occur within 2 hours of the start of the infusion. Symptoms associated with these reactions can include 
urticaria, dizziness, fever, rash, rigors, pruritus, nausea, flushing, hypotension, dyspnea, and chest pain. 
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Generally, these reactions are associated with antibodies to TYSABRI. 

If a hypersensitivity reaction occurs, discontinue administration of TYSABRI and initiate appropriate therapy. Patients who 
experience a hypersensitivity reaction should not be re-treated with TYSABRI. 

The possibility of antibodies to TYSABRI should be considered in patients who have hypersensitivity reactions. 

Immunosuppression 
The immune system effects of TYSABRI may increase the risk for infections. 

In Studies CD1 and CD2, an increase in infections was seen in patients concurrently receiving corticosteroids. However, the increase 
in infections was similar in placebo-treated and TYSABRI-treated patients who received steroids. 

Concurrent use of antineoplastic, immunosuppressant, or immunomodulating agents may further increase the risk of infections, 
including PML and other opportunistic infections, over the risk observed with use of TYSABRI alone. 

The safety and efficacy of TYSABRI in combination with antineoplastic, immunosuppressant, or immunomodulating agents has not 
been established. 

Patients receiving chronic immunosuppressant or immunomodulatory therapy or who have systemic medical conditions resulting in 
significantly compromised immune system function should not ordinarily be treated with TYSABRI. 

For patients with Crohn’s disease who start TYSABRI while on chronic corticosteroids, commence steroid withdrawal as soon as a 
therapeutic benefit has occurred. If the patient cannot discontinue systemic corticosteroids within 6 months, discontinue TYSABRI. 

Infections 
In Studies CD1 and CD2, the rate of any type of infection was 1.70 per patient-year in TYSABRI-treated patients and 1.44 per patient 
year in placebo-treated patients. The most common infections were nasopharyngitis, upper respiratory tract infection, and influenza. 

The majority of patients did not interrupt TYSABRI therapy during infections and recovery occurred with appropriate treatment. 

Concurrent use of TYSABRI in CD clinical trials with chronic steroids and/or methotrexate, 6-MP, and azathioprine was not 
associated with an increase in infection compared to TYSABRI alone; however, the concomitant use of such agents could lead to an 
increased risk of infection. 

In Studies CD1 and CD2, the incidence of serious infection was approximately 2.1% in both TYSABRI-treated patients and placebo-
treated patients. 

In clinical studies for CD, opportunistic infections (pneumocystis carinii pneumonia, pulmonary mycobacterium avium intracellulare, 
bronchopulmonary aspergillosis, and burkholderia cepacia) have been observed in <1% of TYSABRI-treated patients; some of these 
patients were receiving concurrent immunosuppressants. 

Two serious non-bacterial meningitides cases occurred in TYSABRI-treated patients compared to none in placebo-treated patients. 

In Study CD3, the incidence of serious infection was approximately 3.3% in TYSABRI-treated patients and approximately 2.8% in 
placebo-controlled patients. 

Hepatotoxicity 
Clinically significant liver injury has been reported in patients treated with TYSABRI in the postmarketing setting. 

In some patients, liver injury recurred upon rechallenge, providing evidence that TYSABRI caused the injury. 

TYSABRI should be discontinued in patients with jaundice or other evidence of significant liver injury (e.g., laboratory evidence). 

The combination of transaminase elevations and elevated bilirubin without evidence of obstruction is generally recognized as an 
important predictor of severe liver injury that may lead to death or the need for a liver transplant in some patients. 

Additional Safety Considerations 
The following serious adverse events in the induction Studies CD1 and CD2 were reported more commonly with TYSABRI than 
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placebo and occurred at an incidence of at least 0.3%: intestinal obstruction or stenosis (2% vs 1% in placebo), acute hypersensitivity 
reactions (0.5% vs 0%), abdominal adhesions (0.3% vs 0%), and cholelithiasis (0.3% vs 0%). 

TYSABRI should be used during pregnancy only if the potential benefit justifies the potential risk to the fetus. If a woman becomes 
pregnant while taking TYSABRI, consider enrolling her in the TYSABRI Pregnancy Exposure Registry by calling 1-800-456-2255. 

An infusion-related reaction was defined in clinical trials as any adverse event occurring within 2 hours of the start of an infusion. In 
Studies CD1 and CD2, infusion-related reactions occurred in approximately 11% of patients treated with TYSABRI compared to 7% 
of placebo-treated patients. Infusion-related reactions more common in CD patients receiving TYSABRI than those receiving placebo 
included headache, nausea, urticaria, pruritus, and flushing. 

Safety and effectiveness of TYSABRI in pediatric patients with Crohn’s disease below the age of 18 years have not been established. 
TYSABRI is not indicated for use in pediatric patients. 

Clinical studies of TYSABRI did not include sufficient numbers of patients aged 65 years and over to determine whether they 

responded differently than younger patients. 
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Appendix D: Scoring of Questionnaires 

 
TSQM SCORING 
 
TSQM Scale scores computed by adding the items loading on each factor.  The lowest 
possible score is subtracted from this composite score and divided by the greatest 
possible score minus the lowest possible score. This provided a transformed score 
between 0 and 1 that should be multiplied by 100.  (see below) [Note that only one item 
may be missing from each scale before the subscale should be considered invalid for that 
respondent] 
 
EFFECTIVENESS 
([(Item 1 + Item 2 + Item 3) – 3] divided by 18) * 100 
If one item is missing 
([(Sum(Item 1 + Item 2 + Item 3)) – 2] divided by 12) * 100 
 
SIDE-EFFECTS 
If Question 4 is answered ‘No’ then score = 100 
Else… 
([Sum(Item 5 to Item 8) – 4] divided by 16) * 100 
If one item is missing 
([(Sum(Item5 to Item8)) – 3] divided by 12) * 100 
 
CONVENIENCE 
([Sum(Item 9 to Item 11) – 3] divided by 18) * 100 
If one item is missing 
([(Sum(Item9 to Item11)) – 2] divided by 12) * 100 
 
GLOBAL SATISFACTION 
([Sum(Item 12 to Item 14) – 3] divided by 14) * 100 
If either Item 12 or 13 is missing 
([(Sum(Item12 to Item14)) – 2] divided by 10) * 100 
If Item 14 is missing 
([(Sum(Item12 and Item13)) – 2] divided by 8) * 10 
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WPAI-CD SCORING 
 
The sum of specific health problem impairment and impairment due to other health 
reasons is equal to impairment due to all health reasons.  WPAI outcomes are expressed 
as impairment percentages, with higher numbers indicating greater impairment and less 
productivity, i.e., worse outcomes, as follows:  
 
Questions: 
1 = currently employed 
2a = hours missed due to specified problem 
2b = hours missed due to other health problems 
2c = hours missed non-health reasons 
3 = hours actually worked 
4a = degree problem affected productivity while working 
4b = degree other health problems affected productivity while working 
5a = degree problem affected regular activities 
5b = degree other health problems affected regular activities 
 
WPAI-SHP 

Scores (multiply scores by 100 to express in percentages): 
1. Percent work time missed due to problem: Q2a/(Q2a+Q2b+Q3) 
2. Percent impairment while working due to problem: Q4a/10 
3. Percent overall work impairment due to problem:  
 Q2a/(Q2a+Q2b+Q3) + {(1-(Q2a+Q2b)/(Q2a+Q2b+Q3)) x Q4a/10 
4. Percent activity impairment due to problem: Q5a/10  
5. Percent work time missed due to all health: Q2a+Q2b/(Q2a+Q2b+Q3) 
6. Percent impairment while working due to all health: Q4a+Q4b/10 
7. Percent overall work impairment due to all health:  
 (Q2a+Q2b)/(Q2a+Q2b+Q3) + {(1-(Q2a+Q2b)/(Q2a+Q2b+Q3)) x (Q4a+Q4b)/10 
8. Percent activity impairment due to all health: (Q5a+Q5b)/10  
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Converting SIBDQ to IBDQ scores 
 
Scoring Algorithm 
 
SIBDQ consists of 10 items (Emotional=3, Bowel=3, Systemic=2 and Social=2). 
IBDQ consists of 32 items   (Emotional=12, Bowel=10, Systemic=5 and Social=5). 
 
 
Bowel_IBDQ = (SIBDQ_Q4 + SIBDQ_Q6 + SIBDQ_Q9) * 3.3333 . 
 
Emotional_IBDQ = (SIBDQ_Q5 + SIBDQ_Q8 + SIBDQ_Q10) * 4 . 
 
Systemic_IBDQ = (SIBDQ_Q1 + SIBDQ_Q7) * 2.5 . 
 
Social_IBDQ = (SIBDQ_Q2 + SIBDQ_Q3) * 2.5 . 
 
TotalIBDQ =  Bowel_IBDQ + Emotional_IBDQ + Systemic_IBDQ +Social_IBDQ . 
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Converting SF-12 to SF-36 raw scores 
 
Scoring Algorithm 
 
PF=(PF02 + PF04 - 2) * 100 / 4. 
RP=(RP02 + RP03 - 2) * 100 / 8. 
BP=(BP02 - 1) * 100 / 4. 
GH=(GH01 - 1) * 100 / 4. 
VT=(VT02 - 1) * 100 / 4. 
SF=(SF02 - 1) * 100 / 4. 
RE=(RE02 + RE03 - 2) * 100 / 8. 
MH=(MH03 + MH04 - 2) * 100 / 8. 
 
 
CALCULATING SF-12 Z- SCORES 
 
PF_Z =(PF - 81.18) / 29.11. 
RP_Z =(RP - 80.53) / 27.14. 
BP_Z =(BP - 81.74) / 24.53. 
GH_Z =(GH - 72.20) / 23.20. 
VT_Z =(VT - 55.56) / 24.84. 
SF_Z = (SF - 83.74) / 24.76. 
RE_Z =(RE - 86.41) / 22.36. 
MH_Z =(MH - 70.19) / 20.50. 
 
 
CALCULATING NORM-BASED SCORES 
 
NBS_PF=50 + (PF_Z * 10 ). 
NBS_RP=50 + (RP_Z * 10 ). 
NBS_BP=50 + (BP_Z * 10 ). 
NBS_GH=50 + (GH_Z * 10 ). 
NBS_VT=50 + (VT_Z * 10 ). 
NBS_SF=50 + (SF_Z * 10 ). 
NBS_RE=50 + (RE_Z * 10 ). 
NBS_MH=50 + (MH_Z * 10 ). 
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CALCULATING PCS AND MCS  
 
AGG_PHYS=(PF_Z * .42402) + (RP_Z * .35119) +( BP_Z * .31754) + (GH_Z * 
.24954) + (VT_Z *  
    .02877) + (SF_Z *  - .00753) + (RE_Z *  - .19206) + (MH_Z *  - .22069). 
 
AGG_MENT=(PF_Z * - .22999) + (RP_Z * - .12329) +( BP_Z * - .09731) + (GH_Z * - 
.01571) + (VT_Z *  .23534) + (SF_Z *  .26876) + (RE_Z *  .43407) + (MH_Z *  
.48581). 
 
TransformedPCS = 50 + (AGG_PHYS * 10).  
TransformedMCS = 50 + (AGG_MENT * 10). 
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HRPQ SCORING 
 
 These questions deal with how illnesses and their treatments have affected your ability to 

remain in the workforce and perform work and daily activities in your home.  They also 
explore the financial impact of the disease on you and your family.  Your responses and 
those of other patients will help us to understand the impact of illnesses and their treatments 
on these aspects of your life. 

 
1. My employment status now is: 
 

 a Currently employed full-time         Please go to Question 2 
 b Currently employed part-time         Please go to Question 2 
 c Not currently employed          Please go to Question 5 
…………………………………………………………………………………………………………………

……  
 

2. How many hours were you scheduled to work at your job during the last week?   
(If none or you are not employed, put a  “0” here and go to Question 5.) 

 

 __________ Hours 
 
3. Did illnesses/treatments keep you from working all of your scheduled hours during the last 

week?   
 

 a Yes          I worked ______ b hours less because of Disease X/treatment. 
 c No, Disease X did not keep me from working my scheduled hours. 
 
4. For the hours that you did work, how did illnesses/treatments impact your work output during 

the past week?   
 Record a number from 0 to 100, based on the following scale:        

  0%.……………..……...………………..…………….100%  
 |      | 

 Illnesses/treatments Illnesses/treatments 

 had no impact kept me from 

  on how much I accomplished accomplishing anything 
 

 __________ % impact on work output  
…………………………………………………………………………………………………………………

…… 
 
5.  Which of the following statements are true (mark all that apply): 
 

a Illnesses/treatments forced me to work part-time when I wanted to work full-time. 
   How long was this true?      ______Months _______Years  
 

b Illnesses/treatments forced me to retire early or lose my job when I wanted to work part-
time. 

  How long was this true?      ______Months _______Years 
 

c Illnesses/treatments forced me to retire early or lose my job when I wanted to work full-
time. 

  How long was this true?      ______Months _______Years 
 d None of the above 
 
6. Did illnesses/treatments reduce your household work output (cooking, cleaning, gardening, 

repairs, etc.) during the last week?  
 

a Yes          Please go to Question 7 
b No          Please go to Question 8 
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7. If illnesses/treatments reduced the amount of household work you could complete during 
the last week, how much less could you accomplish? 

 Record a number from 0 to 100, based on the following scale: 
 0%.……………..……...………………..…………….100%  

 |      | 

 Illnesses/treatments Illnesses/treatments 

 had no impact kept me from 

  on how much I accomplished accomplishing anything 
 
 __________ % impact on amount of household chores 
 

8. Did illnesses/treatments affect the number of hours you spent on household chores (cooking, 
cleaning, gardening, repairs, etc.) during the last week?  

 

a Yes          Please go to Question 9 
b No          You have completed the Questionnaire, thank you for your participation 

 
9.Please complete the following sentence:  If I didn't have illnesses I would have spent ________ 

a hours on household chores (cooking, cleaning, gardening, repairs, etc.) during the last week, 

but because of illnesses I spent ________ b hours on household chores. 
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I.  Calculation of mean scheduled work hours 

Calc 1a 

Mean hours of scheduled work in previous week for all subjects = 

Mean of Q2 

Calc 1b 

Mean hours of scheduled work in previous week for subjects full-time employed = 

Mean of Q2 among subjects identifying themselves as employed full-time by endorsing 

response Q1a 

Calc 1c 

Mean hours of scheduled work in previous week for subjects part-time employed = 

Mean of Q2 among subjects identifying themselves as employed part-time by endorsing 

response Q1b 

II.  Calculation of employment productivity lost due to absenteeism and presenteeism 

Calc 2a 

Mean hours of employment productivity lost due to absenteeism = 

Mean of Q3b 

Calc 2b 

Mean hours of employment productivity lost due to presenteeism = 

Mean of ((Q2 - Q3b) x (100 - Q4)) 

Calc 2c 

Mean total hours of employment productivity lost = 

Calc 2a + Calc 2b  

Calc 2d 
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Percent of hours of employment productivity lost due to absenteeism = 

(Calc 2a / Calc 1a ) x 100 

Calc 2e 

Percent of hours of employment productivity lost due to presenteeism = 

(Calc 2b / Calc 1a ) x 100 

Calc 2f 

Total percent of hours of employment productivity lost = 
 
Calc 2d + Calc 2e  
 
III. Calculation of hours of lifetime productivity lost due to illness impacts on workforce 
participation 
 
Calc 3a 
 
Hours of lifetime productivity lost due to illness induced part-time employment when 
subject would have continued full-time employment = 

 
((Q5a # of Mos x 4.33 wks/mo) + (Q5 a # of Yrs x 52wks/yr)) x (Calc 1b - Calc 1c) 

 
Calc 3b 
 
Hours of lifetime productivity lost due to illness induced premature retirement when 
subject would have continued part-time employment = 

 
((Q5b # of Mos x 4.33 wks/mo) + (Q5b # of Yrs x 52wks/yr)) x Calc 1c 

 
Calc 3c 
 
Hours of lifetime productivity lost due to illness induced premature retirement when 
subject would have continued full-time employment = 

 
((Q5c # of Mos x 4.33 wks/mo) + (Q5c # o Yrs x 52wks/yr)) x Calc 1b 

 
Calc 3d 
 
Total hours of lifetime productivity lost due to illness impact on workforce participation 
= Calc 3a + Calc 3b + Calc 3c 
 
IV.  Calculation of mean planned household work hours 
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Calc 4a 

Mean hours of planned household work in previous week for all subjects = 

Mean of Q9a 

V.  Calculation of household productivity lost due to “absenteeism” and “presenteeism” 

Calc 5a 

Mean hours of household productivity lost due to absenteeism = 

Calc 4a - Mean of Q9b 

Calc 5b 

Mean hours of household productivity lost due to presenteeism = 

(Mean of Q9b x (100 – Q7)) 

Calc 5c 

Mean total hours of household productivity lost = 

Calc 5a + Calc 5b  

Calc 5d 

Percent of hours of household productivity lost due to absenteeism = 

(Calc 5a / Calc 4a ) x 100 

Calc 5e 

Percent of hours of household productivity lost due to presenteeism = 

(Calc 5b / Calc 4a ) x 100 

Calc 5f 

Total percent of hours of household productivity lost = 

Calc 5d + Calc 5e 
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