Epi 204 -- Problem Set #7
Chapter 8 Problems  (RCTs)
[bookmark: _GoBack]Due 11/8/2018  1 pm [36 points]
Do Problems 1-5 below. 

1. Cantekin Affair  (Ch08.01.A) [8 points]

Otitis Media with Effusion (OME) is very common in infants and young children.  The basic problem is that the eustachian tube does not work well, and the kids get fluid and negative pressure in the middle ear, which can cause mild to moderate conductive hearing loss and an increased risk of acute (purulent) otitis media (ear infection).

A controversial clinical trial (1) found that, in children who had OME for 3 months, resolution rates at 4 weeks were about 30% with the antibiotic amoxicillin (with or without an antihistamine/decongestant) and about 14% with placebo.  

a. Using the conventions suggested in the chapter (RR is the risk of something bad in the treatment group relative to the control group), what are the relative risk (RR), the relative risk reduction (RRR), the absolute risk reduction (ARR), and the number needed to treat (NNT) to prevent one persistent effusion? [2]


b.	Why are the RRR and ARR so similar in this case? [1]


The reason why the study was so controversial is that one of the investigators (Erdem Cantekin) so disagreed with the other investigators that he published an alternative report on the same study in JAMA (2-4) after the other investigators reported the results in the New England Journal.  One of Cantekin's main points was that blinding was suspect and no benefit was apparent when the outcome was assessed objectively (by tympanometry).  After excluding 43 children (13.3% of the placebo group and 7.4% of amoxicillin group; P = .122) who had developed acute otitis media during the follow-up period, he came up with the following numbers (simplified from his Table 3). 


	Outcome Measure
	Amoxicillin (%)
	Placebo (%)
	Difference (%)
	P

	Normal by otoscopy
	35.2
	19.2
	16.0
	.004

	Normal by algorithm (defined in protocol)
	25.6
	13.9
	11.7
	.027

	Normal by tympanometry
	17.8
	10.0
	7.8
	.121

	Normal by hearing test
	21.9
	18.0
	3.9
	.611

	Hearing improved > 10 dB
	31.5
	32.5
	-1.0
	.311




c) Do you agree with the decision to exclude children who developed acute otitis during the follow-up period?   What effect might this have had on the results tabulated above? [2]


d) Do you agree with Cantekin’s conclusion that amoxicillin was not effective, based on the results for the most objective outcome measurement (tympanometry)? [3]



2. Masking in Lyme Disease Trial  (Ch08.19.A) [3 points]
Lyme disease is an infection with a spirochete bacterium acquired from a tick bite.  Most patients recover after treatment of the acute infection with antibiotics, but some can develop chronic symptoms, or "post Lyme syndrome," one symptom of which can be severe fatigue.  The STOP-LD trial (5) was a randomized, double-blind trial of a long course of IV ceftriaxone (an antibiotic). 

The results section includes: 
Masking. At … 6 months 69% (18/26) of the ceftriaxone vs 32% (7/22) of the placebo group correctly guessed their treatment assignment (p = 0.004).
In the discussion they wrote:
 "The observation that more of the ceftriaxone than placebo treated groups correctly guessed their treatment assignment could mean that masking may have been compromised."
Does the comparison above (P=0.004) support the authors' concern that masking may have been compromised?  Explain. [3]



3. Anticholinergic Medication for Enuresis (Ch08.61.A.) [7 points]

Enuresis (bedwetting) is a common problem in children.  One (not very effective) treatment for enuresis is desmopressin (antidiuretic hormone), which helps reduce urine production by making the urine more concentrated.  Austin et al (6) studied the effect of adding treatment with tolteridine, a long-acting an anticholinergic (ACh) medication, to desmopressin  among children with enuresis not responding to desmopressin.  

a.) The results section of the paper includes the following sentence:

"After 1 month of therapy, we found a significant reduction in the mean number of wet nights in the combination therapy group receiving long-acting tolterodine, compared with placebo (Fig 2)."

[image: ] Figure 2 from that paper is reprinted below.  Using just that figure, do you agree with how that sentence summarizes the results?  If not, how would you correct it? [3]



b.)  Would you classify this outcome variable (mean wet nights per week) as a surrogate outcome?  Explain. [2]


c.) Do you agree with the following statement? Explain your answer.
"The difference between groups was statistically significant but not clinically significant." [2]  

Permission to reprint figure pending.


4. Fremanezumab to prevent migraine headaches (Ch08.63A) [10 points]

Dr. David Dodick (whose conflict of interest disclosures for this paper run 4.75 column inches in JAMA) and colleagues recently reported results of a randomized, double-blind trial of fremanezumab, a new monoclonal antibody[footnoteRef:1] used to prevent migraine headache.(7) The investigators compared monthly and quarterly doses of fremanezumab with placebo; for simplicity we will focus only on comparisons of the (more effective) monthly dosing with placebo. [1:  It targets calcitonin gene-related peptide.] 

a.) The proportion of patients who achieved at least a 50% reduction in the number of headache days per month was 47.7% in the monthly fremanezumab group compared with 27.9% in the placebo group.  What was the number needed to treat with fremanezumab to get one additional patient with a ≥ 50% reduction in headache days? [2]


b.) Fremanezumab costs about $600/monthly dose.[footnoteRef:2]  It was well tolerated in the trial.  If we ignore possible late adverse effects and focus only on the medication cost, what is the approximate cost per month per patient who achieved a 50% reduction in headache days? [2]

 [2:  Price for Ajovy® 225mg/1.5 ml injection with a free coupon at www.GoodRx.com, accessed 10/24/18.] 


c.) Per the abstract, "From baseline to 12 weeks, mean migraine days per month decreased from 8.9 days to 4.9 days in the fremanezumab monthly dosing group,  and from 9.1 days to 6.5 days in the placebo group. This resulted in a difference with monthly dosing vs placebo of -1.5 days (95% CI, -2.01 to -0.93 days; P < .001)."  If we consider a migraine day a bad outcome, what would be the CBOP, i.e., the approximate cost to prevent one migraine day? [2]


d.) Let's suppose that this medication only works for true migraines and that everyone in the trial was sufficiently screened that all of them had true migraines.  But out in the "real world" we are considering treating someone with headaches that we think might be migraines, but we are unsure.  If we believe it is worth $500 to prevent one headache day, and if there were no other therapeutic options available, at what probability of migraine would the headache reduction benefit of fremanezumab justify the cost? [2]


e.) The investigators excluded patients who had previously failed 2 classes of migraine-preventive medicine from the study and compared fremanezumab with placebo.  What effect do these study design decisions have on the clinical usefulness of the study results? [2]

5. Clopidogrel (Plavix) for TIA (Ch08.14.A) [8 points]
The Fast Assessment of Stroke and TIA to prevent Early Recurrence (FASTER) Trial was a randomized controlled trial of clopidogrel (Plavix®) vs. placebo to prevent stroke at 90 days in patients within 24 hours of a Transient Ischemic Attack (TIA; a temporary neurologic deficit that can be a sign of an impending stroke).(8)  All patients in the trial received aspirin.  Here are the results: 

	 
	Stroke
	No Stroke
	TOTAL

	Clopidogrel
	14
	184
	198

	Placebo
	21
	173
	194



A report referring to this study stated 

“… clopidogrel combined with aspirin reduced the 90-day risk of stroke by 36% compared to aspirin alone in a pilot trial of 392 patients treated acutely after minor stroke or TIA, and it was well tolerated.”

a)  To what measure of treatment effect (e.g. RR, OR, RRR, ARR, etc.) does the 36% refer?  Explain  [2]


b)  Based on this study result, how many TIA patients do we have to treat with clopidogrel plus aspirin instead of aspirin alone to prevent 1 from having a stroke in the subsequent 90 days? [2]

c. You can get 90 Plavix® tablets at InternationalPharmacy.com for about $1000, or at Costco for the bargain price of $613.65.  Based on this study, what is the approximate medication cost to prevent one stroke at 90 days in TIA patients treated if you use brand name Plavix® from Costco?   (The full 90-day course actually requires 97 pills, but you can ignore that for this problem.)  (This is the medication cost per bad outcome prevented, i.e., the medication CBOP.). Is Plavix® cost effective? [2].  



d.  Now go to the website GoodRx.com, enter "Plavix" in the search box and put "97" for the quantity along the left margin.  How much would the full course of 97 generic clopidogrel pills cost at Safeway (or whatever place is cheapest? It was Safeway on 10/29/15.[footnoteRef:3])  Do you want to change your answer to the last part of part c?    [2]

A full course of 97 generic clopidogrel costs $17.10 at Safeway making the cost per stroke averted  27 * 17.10 = ~$462.  This makes 97 days of clopidogrel an even more cost effective intervention.  So brand name Plavix is cost effective compared with nothing, but not at all cost effective compared with generic Plavix, (unless it works better).  The point of the question is that to say if something is cost effective, you need to be clear on what it's being compared with.   [3:  Note: I had a hard time believing this disparity, so I called a Safeway pharmacy and verified the price.  Please share the GoodRx website with your patients and family!  Don't we have an amazing healthcare system?] 
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