
Analysis

• Preference-weight estimation using multivariate, random-parameters, or 

mixed-logit estimation8,9

• Maximum acceptable risk (MAR):

– MAR is a measure of risk tolerance—the mean maximum level of treatment-

related risk that subjects are willing to accept for a given improvement in 

cardiovascular symptoms or outcomes

– Treatment risk at which odds ratio equals 1 (Figure 4)

RESULTS

Demographic Characteristics (N = 637)

• Mean age: 62 (SD = 11.4)

• White: 86%

• Female: 46%

• Married: 61%

• Some college education or higher: 55%

Hypercholesterolemia Treatment Experience (N = 637)

• Diagnosed with hypercholesterolemia within the past three years 84%

• Had taken at least two different medications to treat hypercholesterolemia: 

55%

• Exercise regularly to lower cholesterol levels: 45%

Preference Weights (Figure 2, Figure 3)

• Preference weights naturally ordered (Figure 2):

– For the same attribute, higher risk levels have lower preference weights

– For same risk level, more serious outcomes have lower preference weights

• Comparison between NTTT and TTT samples (Figure 3): 

– Preferences similar between two samples

– 21 out of 27 estimates are signifi cantly different

BACKGROUND

• New pharmaceuticals often offer signifi cant improvements in 

effi cacy, but also may increase the risk of serious side effects.

• The Food and Drug Administration’s (FDA) 2007 reauthorization 

legislation requires the agency to evaluate strategies for 

comparing the benefi ts and risks of pharmaceuticals.  

• Patients benefi t from new treatments, but also bear treatment-

related side effects.

• Patients’ benefi t-risk tradeoff preferences may be useful in 

informing regulatory decision making. 

OBJECTIVE

• Obtain valid patient preference weights and risk-tolerance 

estimates to support benefi t-risk analysis of 

antihypercholesterolemia treatments.

METHODS

Subjects

• Inclusion criteria

– Aged 18 years or older

– United States (US) resident

– Self-reported physician diagnosis of hypercholesterolemia

• Recruitment

– Knowledge Networks nationally representative Web panel

– All subjects provided online informed consent

– Final sample was 637:

• 327 subjects completed the survey in the usual way (no-time- to-

think [NTTT] sample) 

• 310 subjects received information about attributes and choice tasks 

and were instructed to think about that material for 24 to 48 hours 

before returning to complete the choice tasks (time-to- think [TTT] 

sample).

Survey Instrument

• Web-enabled survey instrument

• Discrete-choice experiment (choice-format conjoint or stated-

choice survey)1,2,3,4

• 10 trade-off questions

• Medication attributes (Table 1):

– Cardiovascular events: 

• Lower chance of angina that requires minor surgery in a hospital

• Lower chance of nonfatal heart attack or stroke

• Lower chance of death from heart attack

– Hepatoxicity side effects: 

• Chance of short-term hepatitis without hospitalization

• Chance of hepatitis that has to be treated at the hospital

• Death from liver failure

– Nephrotoxicity side effects:

• Chance of mild muscle damage (myopathy)

• Chance of severe muscle damage (rhabdomyolysis)

• Muscle damage that leads to kidney failure

• Subjects chose the option they would prefer if these were the only 

options available (Figure 1) 
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CONCLUSIONS

• Obtaining evidence on patients’ tolerance for 

clinically relevant therapeutic risks is empirically 

feasible.

• Patients’ benefi t-risk tradeoff preferences are well-

defi ned and correctly ordered.

• Such empirical estimates of patients’ benefi t-risk 

tradeoff preferences may help inform regulatory 

decision making.

REFERENCES

1. Gan TJ, Lubarsky DA, Flood EM, Thanh T, Mauskopf J, Mayne T, et al. Br 

J Anaesth 2004;92(5):681-8.

2. Johnson FR, Ozdemir S, Mansfi eld C, Hass S, Miller DW, Siegel CA, et 

al. Gastroenterology 2007;133:769-79.

3. Ryan M, McIntosh E, Shackley P. Health Econ 1998;7:373-8.

4. Bryan S, Buxton M, Sheldon R, Grant A. Health Econ 1998;7:595-603.

5. Huber J, Zwerina K. Journal of Marketing Research 1996;33:307-17.

6. Kanninen B. Journal of Marketing Research 2002;39:214-27.

7. Dey A. Orthogonal Fractional Factorial Designs. New York, NY: Halstead 

Press; 1985.

8. Train K. Discrete Choice Methods With Simulation. Cambridge: 

Cambridge University Press; 2003.

9. Train K, Sonnier G. Applications of Simulation Methods in 

Environmental and Resource Economics. Dordrecht: Springer 

Publisher; 2005.

DISCLOSURE

This study was sponsored by the Pharmaceutical Research 

and Manufacturers Association.

CONTACT INFORMATION

F. Reed Johnson, PhD

Distinguished Fellow and Principal Economist 

RTI Health Solutions

200 Park Offi ces Drive

Research Triangle Park, NC 27709

Phone: +1.919.541.5958

Fax: +1.919.541.7222

E-mail: frjohnson@rti.org

Presented at:  ISPOR 15th Annual International Meeting

 May 15-19, 2010

 Atlanta, GA, United States

• Experimental design:

– Statistically effi cient subject to varying only one 

attribute in each of the  three categories5,6,7

– Blocked into 9 versions 

• Internal-validity tests:

– Repeated test-retest question

– Transitivity test

– Across-set monotonicity test

– Dominance test

• Standard demographic information and subjects’ 

experience with hypercholesterolemia treatments

Table 1. Treatment Attributes and Levels

Attribute 
Category Attribute Levels

Cardiovascular 
events

Lower chance of chest 
pain (angina) that 

requires minor surgery 
in a hospital

100 out of 1,000 people

50 out of 1,000 people

0 out of 1,000 people

Lower chance of 
nonfatal heart attack 

or stroke

40 out of 1,000 people

30 out of 1,000 people

20 out of 1,000 people

0 out of 1,000 people

Lower chance of death 
from heart attack

20 out of 1,000 people

10 out of 1,000 people

0 out of 1,000 people

Hepatoxicity 
outcomes

Chance of a bad liver 
test result with no 

damage

50 out of 1,000 people

25 out of 1,000 people

0 out of 1,000 people

Chance of short-
term liver irritation 
(hepatitis) without 

hospitalization

20 out of 1,000 people

10 out of 1,000 people

0 out of 1,000 people

Chance of liver 
irritation (hepatitis) 

that has to be treated 
at the hospital

20 out of 1,000 people

10 out of 1,000 people

0 out of 1,000 people

Death from liver failure

10 out of 1,000 people

5 out of 1,000 people

0 out of 1,000 people

Nephrotoxicity 
outcomes

Chance of mild muscle 
weakness (myopathy)

50 out of 1,000 people

25 out of 1,000 people

0 out of 1,000 people

Chance of severe 
muscle weakness 
(rhabdomyolysis)

20 out of 1,000 people

10 out of 1,000 people

0 out of 1,000 people

Muscle weakness that 
leads to kidney failure 

requiring transplant

10 out of 1,000 people

5 out of 1,000 people

0 out of 1,000 people

Figure 1.  Example Trade-off Question Figure 2. NTTT Preference Weights, Log Odds 

Figure 4.  Odds Ratios: 1% Fatal MI Risk with No Treatment Versus 0% Fatal MI Risk with 
Side-Effect Risk, (NTTT)

Figure 3.  TTT Versus NTTT Preference Weights, Odds Ratios 

Heart and blood-vessel benefit:

Nonfatal heart attack

Medicine Features

Prevents 10 of 50 cases Prevents 30 of 50 cases

Medicine A Medicine BMedicine Features Medicine A Medicine B

Liver-damage side effect:

Liver irritation that has to be 
treated in the hospital

Causes no cases

Causes 10 cases

Muscle-damage side effect:

Mild muscle weakness

Which would you choose 
if these were the 

only options available?

Causes 10 cases Prevents 25 cases

Medicine A Medicine B
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Note: Vertical bars denote 95% confi dence intervals..

Maximum Acceptable Risk for 1% Reduction in Fatal MI Risk (Figure 4, Table 2)

• The odds ratio between 1% and 0% fatal MI risk with no side-effect risk is 4.25.

• Increasing the side-effect risk for kidney failure, moderate hepatitis, and 

myopathy decreases the odds ratio for treatments that reduce MI risk.

• MAR is the level of side-effect risk that reduces the odds ratio to 1.

Maximum Acceptable Risk for 1% Reduction in Fatal MI Risk (Figure 4, 

Table 2)

• MARs are larger for less serious side effects

• MARs for liver failure and kidney failure are less than 1%, indicating 

relatively smaller risk aversion for MI risk

• Subjects in the TTT sample had higher MARs for fi ve of the six side-

effect risks, but none of the differences is statistically signifi cant.

Table 2.  Maximum Acceptable Side-Effect Risk for 1% Reduction in Chance  of Fatal MI 
(1%-0%)

Side Effect
Mean Maximum Acceptable Risk

NTTT Sample TTT Sample

LI
VE

R 
TO

XI
CI

TY

Hepatitis without hospitalization 1.75% 
(-1.77%–9.45%)

1.83% 
(0.78%–3.89%)

Hepatitis with hospitalization 1.13% 
(0.46%–1.68%)

0.93% 
(0.42%–2.60%)

Death from liver failure 0.33% 
(0.15%–0.61%)

0.62% 
(0.28%–0.89%)

KI
DN

EY
 T

OX
IC

IT
Y Myopathy 2.37% 

(1.05%–-5.80%)
6.38% 

(-16.41%–33.47%)

Rhabdomyolysis 1.41% 
(0.70%–2.19%)

1.61% 
(1.18%–2.06%)

Kidney failure 0.52% 
(0.22%–0.73%)

0.61% 
(0.26%–0.97%)

Numbers in parentheses denote 95% confi dence intervals.


