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HARM Sample Packet: The Class Study (RCT) 
 

 
Learning Objectives: 
 
1. To apply the results of papers which assess issues of harm to clinical practice.  This includes: 

• Determining the validity of the results (whether the results are true) 
• Interpreting the results (understanding the magnitude and precision of the effect) 
• Applying the results to your patients and clinical practice 
 

2. To consider the different kinds of studies that might apply to questions of HARM (case-control, 
cohort and RCT) 

 
3. To consider possible sources of bias in the reporting process including the role of financial 

sponsorship of clinical research. 
 
 
Enclosed Materials 
 
1. Silverstien, FE, Faich, G, Goldstein, JL et al. Gastrointestinal toxicity with Celocoxib vs. 

nonsteroidal anti-inflammatory drugs for Ostearthritis and Rheumatoid Arthritis.  The CLASS 
Study: a randomized controlled trial. JAMA. 2000; 284:1247-1255.  

 
2. Part I of Educational Package:  

Clinical Scenario 
Teaching Scenario 
Critical Appraisal Worksheets 
 

3. Part II of Educational Package:  
Follow up information 
 
 
 

Note: 
Please fully complete Part I prior to reading or working on  

Part II of this package 
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Educational Package: Part I 

Clinical Scenario 
 

Clinical Scenario: 
 
HPI: This is the first visit for Mr. G, a 64-year-old man with hypertension, diabetes and osteoarthritis of 
the right knee and shoulders.  He also has a remote history of peptic ulcer disease but has not taken 
medication for PUD for several years.  He has recently retired to this area and no longer has 
insurance to cover drug costs.  He admits that he is having difficulty in affording his medications.  On 
arrival to your clinic he states that his medical regimen includes carvedilol (12.5 mg po bid; US $90.67 
for one month supply), pioglitazone (15 mg po qd;  US $82.95 for one month supply) and celebrex 
(100 mg po bid; US $82.09 for one month supply).  His prior physician told him that these medications 
were the best he could buy and the patient reports that he has done well on this regimen.  Mr. G 
reports compliance with medications up to this point, however he is sure he will no longer be able to 
purchase these medications on his fixed income. 
 
Physical Exam: Temp 98.3 BP 130/68.  The patient is well appearing and in no distress.  
Examination of the heart, lungs and abdomen are unremarkable.  Diabetic foot exam reveals normal 
sensation and 2+ pulses bilaterally.  
 
Data: Prior to your visit, Mr. G went to the lab.  Blood chemistries are within normal limits and 
HgbA1C today is 6.8.  He has no protein in his urine. 
 
At the close of the visit, you praise Mr. G for his compliance and dedication to his health.  You 
acknowledge that his medical problems are extremely well controlled, however you are worried about 
his ability to pay for these meds.  You suggest that there are alternative medications that can manage 
his medical conditions for much less cost and suggest a transition to a regimen that he can afford.  As 
a start, you suggest hydrochlorthiazide (25 mg po qd; US $8.00 per month), glipizide XL (5 mg po qd; 
US $12.00 per month) and ibuprofen (600 mg po tid; purchased over the counter: 200 mg tabs; 500 
tablets costs US $6.00). 
 
Mr. G agrees to switch to the hydrochlorthiazide and glipizide and appreciates the cost savings.  
However, he was told that the celebrex would lower his risk of an upper GI bleeding complication.  He 
is reluctant to make this switch.  He asks you if you think there is a difference in the toxicity profiles of 
ibuprofen as compared with celebrex.   
 
You tell Mr. G that you will review the medical literature on this topic prior to his follow up visit.  Mr. G 
would like to continue the celebrex until your next discussion. 
 
Clinical Question:  In patients with Osteoarthritis treated with Cyclooxygenase inhibitors, does 
Celecoxib (celebrex) cause fewer GI complications than ibuprofen? 
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Educational Package: Part I  Teaching Scenario  

 
That afternoon, you are joined by a third year medical student who is shadowing you in clinic for one 
half day each week.  After seeing another patient with osteoarathritis, you tell him about Mr. G’s 
dilemma and walk him through the formulation of the clinical question regarding HARM.  The student 
questions the feasibility of studying a question regarding HARM.  He raises the following outstanding 
questions: 
 

• How can you go about studying a question regarding HARM? 
• What do you do when the outcomes are infrequent? 
• Is it ethical to give patients medications when you expect the exposures to cause HARM? 

 
You look at your watch and see that you are beginning to run behind schedule.  Therefore, you 
suggest to the student that he consider the following assignment prior to his return next week.  You 
ask him to learn about 3 different study designs that might be used to answer a question of HARM, a 
case-control study, a cohort study and a randomized controlled trial.  For each study design, you ask 
him to consider the following characteristics.   
 
Study Design 
 

How you select 
your starting 
population of 
patients 

Comparison 
group  

Assessments 
and direction of 
inquiry 

Strengths / 
Weaknesses 

1)  
 
 
Case-Control 
 
 
 

    

2) 
 
 
Cohort 
 
 
 

    

3) 
 
 
RCT 
 
 
 

    

 
In the spirit of shared learning, you tell him that if he brings the information on the study designs next 
week, you will bring a relevant paper to review.   
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Finding the information: 

 
Remember the Clinical Question:  In patients with Osteoarthritis treated with Cyclooxygenase 
inhibitors, does Celecoxib (celebrex) cause fewer GI complications than ibuprofen? 
 
Your first strategy is to look this up in UpToDate (Version 9.2 last updated March 2, 2001).  Within 
minutes, you find an overview of selective Cox-2 inhibitors and scan for the answer to your question.  
You find the following comment in the subsection entitled ‘Reduction in gastroduodenal toxicity’: 
 

Celecoxib was also associated with significantly fewer symptomatic ulcers and ulcer 
complications compared with ibuprofen and diclofenac.  

 
The reference for this statement is listed as: 
Gastrointestinal Toxicity with Celecoxib vs Nonsteroidal Anti-inflammatory Drugs for 
Osteoarthritis and Rheumatoid Arthritis.  The CLASS Study: A Randomized Controlled Trial.  
JAMA 2000; 284: 1247-1255.  
 
 (Note: For those of you who might prefer to search this clinical question in the Medline Database, it 
can be easily done!  The following search was done in less than 5 minutes and produced the same 
exact article!  Note that lines 1  5 of the search are directly pulled from the clinical question.  Lines 
6 10 are a “methodologic filter” or “hedge” that is a saved search strategy for use every time you 
want to find a controlled clinical trial on a therapy or harm question.)   
 
The search:  
1. exp Osteoarthritis/     18502 
2. exp Cyclooxygenase Inhibitors/   63092 
3. 1 and 2       1200 
4. exp Peptic Ulcer/     52439 
5. 3 and 4       45 
6.  exp Clinical trials/     128144 
7.  (clinical trial or controlled clinical trial).pt.  325094 
8.  (meta analysis or multicenter study).pt.   49073 
9. randomized controlled trial.pt.    158132 
10 6 or 7 or 8 or 9      396395 
11. 5 and 10      25 
 
Assessment of Validity 
Having identified an article that might give us some insight into this question, we now would like to 
critically appraise the article.  Because the clinical question is one regarding HARM, the critical review 
form for HARM is included.  Because the paper is a randomized control trial, some of the questions 
that pertain to the review of a therapy question are also relevant. Therefore, a critical review form for 
THERAPY is included as well.   
 
Please complete the critical review process for the paper and decide what you want to tell Mr. 
G. 
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CRITICAL REVIEW FORM FOR HARM 
Citation: Silverstein FE. et. al. Gastrointestinal toxicity with celecoxib vs. nonsteroidal anti-
inflammatory drugs for osteoarthritis and rheumatoid arthritis.  JAMA. 2000;284:1247-1255 

 
 Guide 

 
Comments 

 
Are the Results Valid? 
 
Did experimental and control groups begin the study with a similar prognosis 
 
Did the investigators demonstrate 
similarity with respect to all known 
determinants of outcome; did they 
adjust for differences in the analysis. 

 
 
 

 
For case-control studies: Were 
exposed patients equally likely to be 
identified in the two groups? 

 
 
 
 

 
Did experimental and control groups retain a similar prognosis after the study started? 
 
Were the outcomes and exposures measured 
in the same way in the groups being 
compared? 
 

 
 

 
Was follow-up sufficiently complete? 

 
 
 

 
What are the Results? 
 
How strong is the association 
between exposure and outcome? 
 
How precise is the estimate of risk? 

 
 
 
 
 
 
 

 
How can I apply the results to my patient care? 
 
Were the study patients similar to 
my patient? 

 
 
 

 
Was the duration of follow-up 
adequate? 

 
 
 

 
Should I attempt to stop the 
exposure? 
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CRITICAL REVIEW FORM FOR THERAPY 

Citation: Silverstein FE. et. al. Gastrointestinal toxicity with celecoxib vs. nonsteroidal anti-inflammatory drugs 
for osteoarthritis and rheumatoid arthritis.  JAMA. 2000;284:1247-1255 

 
 Guide 

 
Comments 

 
Are the Results Valid? 
 
Did experimental and control groups begin the study with a similar prognosis 
 
 Were patients randomized? 

 
 

 
Was randomization concealed? 
 

 
 

 
Were patients analyzed in the groups to 
which they were randomized? 

 
 
 

 
Were patients in the treatment and 
control groups similar with respect to 
known progrnostic factors? 

 
 
 

 
Did experimental and control groups retain a similar prognosis after the study started? 
 
Were 5 important groups (patients, 
caregivers, collectors of outcome data, 
adjudicators of outcome, data analysts) 
aware of group allocation? 

 
 

 
Aside from the experimental intervention, 
were groups treated equally? 

 
 

 
Was follow-up complete? 

 
 

 
What are the Results? 
 
How large was the treatment effect? 
 
How precise was the treatment effect? 

 
 
 
 
 

 
How can I apply the results to my patient care? 
 
Were the study patients similar to my 
patient? 

 
 

 
Were all patient- important outcomes 
considered? 

 
 

 
Are the likely benefits worth the potential 
harms and costs? 
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This concludes Part I of the Educational 
Package.   
Please be sure you have completed the 
critical appraisal exercise prior to moving 
on.   
Specifically, decide whether you will advise Mr. G to pay the extra $$ for 
celecoxib  (pick one response below) 
 
 Yes, he should continue the celecoxib 

No, he should not continue the celecoxib 
 

Once you have made this decision, you may move on to Part II… 
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Educational Package: Part II: The Rest of the Story…    The weekend after you see Mr. G, you happen to 
take a trip to Washington DC to participate in a National meeting of Lovers of EBM.  You arrive on Sunday 
morning and are enjoying coffee and a bagel while reading the Washington Post.  The following article catches 
your eye.   
 
 

Missing Data on Celebrex 
Full Study Altered Picture of Drug  By Susan Okie Washington Post Staff Writer Sunday, August 5, 2001; Page A11 

 
When editors of the Journal of the American Medical Association sent medical expert M.  Michael Wolfe an 

unpublished study on the blockbuster arthritis drug Celebrex last summer, he was impressed by what he read. 
Tested for six months in a company-sponsored study involving more than 8,000 patients, the drug was associated 

with lower rates of stomach and intestinal ulcers and their complications than two older arthritis medicines -- diclofenac and 
ibuprofen.   JAMA's editors wanted to rush the findings into print, and Wolfe and a colleague provided a cautiously favorable 
editorial to accompany it.  But in February, when Wolfe was shown the complete data from the same study as a member of 
the Food and Drug Administration's arthritis advisory committee, he said he saw a different picture. 

"We were flabbergasted," he said. 
The study -- already completed at the time he wrote the editorial -- had lasted a year, not six months as he had 

thought, Wolfe learned.  Almost all of the ulcer complications that occurred during the second half of the study were in 
Celebrex users.  When all of the data were considered, most of Celebrex's apparent safety advantage disappeared. 

"I am furious.  .  .  .  I wrote the editorial.  I looked like a fool," said Wolfe, a Boston University gastroenterologist.  
"But .  .  .  all I had available to me was the data presented in the article." 

JAMA's editor, Catherine D.  DeAngelis, said the journal's editors were not informed about the missing data.  "I am 
disheartened to hear that they had those data at the time that they submitted [the manuscript] to us," she said.  "We are 
functioning on a level of trust that was, perhaps, broken." 

The study's 16 authors included faculty members of eight medical schools.  All authors were either employees of 
Pharmacia, Celebrex's manufacturer, or paid consultants of the company.  For company-sponsored studies, JAMA now 
requires a statement, signed by an author who is not employed by the company, taking "responsibility for the integrity of the 
data and the accuracy of the data analyses," DeAngelis added. 

Steven Geis, a vice president for clinical research of Pharmacia and one of the authors, said that only the first six 
months of data were presented because, after that, more patients withdrew from the comparison groups than from the 
Celebrex group, biasing later findings.  He said a three-member executive committee, composed of authors who were not 
Pharmacia employees, approved the decision. 

"The intention really was not to be deceptive in any way," he said.  "People thought that six months was the 
appropriate analysis."     With inclusion of the later data, "the actual difference between Celebrex and [the other drugs] are 
not as wide as they were at six months," he acknowledged.  "But I think in the end, it does show that Celebrex has a superior 
safety profile." 

After reviewing the full study, the FDA's arthritis advisory committee concluded that Celebrex offers no proven 
safety advantage over the two older drugs in reducing the risk of ulcer complications, said FDA spokesman Susan Cruzan.  
The company has requested a change in the drug's labeling to state that it is indeed safer, but the FDA has asked for 
additional information before making a decision. 

Meanwhile, the JAMA article and editorial have likely contributed to Celebrex's huge sales.  "When the JAMA article 
comes out and confirms the hype, that probably has more impact than our labeling does," said Robert J.  Temple, director of 
medical policy at the FDA's Center for Drug Evaluation and Research. 

James Wright, a professor of clinical pharmacology at the University of British Columbia, said he complained to 
JAMA after noticing differences between the published report and the data presented to the FDA.  He praised the Public 
Citizen's Health Research Group, a consumer organization, for filing a lawsuit that led to the agency's putting all drug studies 
presented to its advisory committees on its public Web site. 

"Otherwise, we still wouldn't know this," Wright said.  "We would still be in the dark." 
© 2001 The Washington Post Company  
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The FDA Data: 
 
On return home, you are determined to view the full dataset.  You eventually find the data at 
http://www.fda.gov/ohrms/dockets/ac/01/briefing/3677b1.htm 
 
Some of this data is summarized in the tables below.  Note that data are not available regarding 
person-years on the FDA web site.  Thus, from the web, we can only calculate risk over the 6-month 
or 12-month period.  Statistics shown represent Log-Rank P-values.  Also note that the NSAID data 
(n= 3981) can be broken down into Diclofenac (n=1996) + Ibuprofen (n=1985) 
 
Six Month Data from the FDA Web site (risk, censored) 
 # of 

events 
Denominator 
(# of people) 

Event rate Relative Risk 

6 mo. risk     
Celebrex 11 3987 0.28%  
NSAID 20 3981 0.50% 0.56 (p=0.092) 

NSAID Data from 6 months is broken into the 2 groups below: 
Diclofenac 9 1996 0.45% 0.62 (p=0.264) 
Ibuprofen 11 1985 0.55% 0.51 (p=0.073) 
 
Twelve Month Data from the FDA Web site (risk, uncensored) 
 # of 

events 
Denominator 
(# of people) 

Event rate Relative Risk 

12 mo. risk     
Celebrex 17 3987 0.43%  
NSAID 21 3981 0.53% 0.81(p=0.640) 

NSAID Data from 12 months is broken into the 2 groups below: 
Diclofenac 10 1996 0.50% 0.86 (p=0.414) 
Ibuprofen 11 1985 0.55% 0.55 (p=0.450) 
 
Reminder for comparison:  The 6 month data as reported in the JAMA paper is reported as an 
annualized incidence of upper gastrointestinal tract complications (see page 1251 Figure 2A).  In the 
JAMA paper, the NSAID data is not broken down 
 
Six Month Data from the JAMA paper (annualized rate in person-years) 
 # of 

events 
Denominator  
(person-years)

Event rate Relative Risk (confidence interval) 

6 mo. risk     
Celebrex 11 1441 0.76%  
NSAID 20 1384 1.45% 0.53 (0.26-1.11) 
 
Questions to consider: 

1. Can you calculate Number Needed to Harm from these tables? 
2. Is it possible to compare the 6-month data as reported in JAMA to the 12 month data found on the 

FDA Web site (i.e. can you compare a rate with risk)? 
3. What would you recommend to the editorial board of JAMA?  To the FDA? To the pharmacy and 

therapeutics committee at your hospital?  To your patient? 


