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Poor reliability of Pharmaceutical sponsored web-based risk calculators

Assaf Kadar, Matan J Cohen, Mayer Brezis

We examined the accuracy and reliability the coronary heart disease (CHD) risk
calculators. Specifically, we sought to examine how calculators sponsored by the
pharmaceutical industry perform and might influence the assessment of CHD risk and
recommendation to initiate statin therapy.

Methods Our study was designed as an analytic virtual cross sectional study. We
generated 300 virtual patients with random values of CHD risk markers/factors. We then
entered these variables into CHD risk calculators and compared the results of the same
virtual patients between pharmaceutical sponsored calculators and their reference
calculator (NCEP guidelines or the Framingham score).

We compared two calculators found on official pharmaceutical company statin sites,
Crestor by AsteraZeneca (www.crestor.info/resources/calculators) and Lipitor by Pfizer
(www lipitor.com). Two additional calculators found on general health websites, Mayo
Clinic (www.mayoclinic.com/health/heart-disease-risk) and AOL health
(aol.mediresource.com),were examined, both sponsored by AsteraZeneca.

The calculators were compared using two tests: the McNemar test was applied in order to
examine if the same proportion of patients were assigned risks higher then 30%; Among
all patients assigned a risk lower then 30%, a paired t-test (Wilcoxon signed-rank test)
was employed to compare the quantitative risk difference.

An additional analysis was performed in which we focused our attention on patients with

two ATP III risk factors and differing assigned LDL levels. According to the ATP III
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guidelines, patients with two risk factors have their LDL goal set according to the
calculated 10-years risk of CHD. If indeed online risk calculators are biased to increase
CHD risk, they will recommend this group to initiate statins, when they actually should
not.

Results All calculators showed systemic differences in CHD risk estimation compared
with their reference calculators.

The AOL calculator, with references to the Framingham algorithm, overestimated the
risk of CHD: When comparing recommendation to initiate statin therapy, the AOL
calculator recommended 60% of the sample initiate statin therapy, while the Framingham
score generated risks according to which 20% of the sample were to begin statins
(p<0.001).

When comparing Lipitor’s and Mayo clinic’s calculators to their reference, the NCEP
calculator, we found a non significant trend towards over estimating CHD risk. In
patients with risks 10-20% according to NCEP, the Lipitor and Mayo clinic calculators
provided higher mean risks (16%, for both vs. 15% for NCEP, p=0.12 and p=0.22
respectively).

We found substantial variability and inconsistency between the online calculators we
compared. Overall, there seems to be no trend leading the calculators sponsored by the
pharmaceutical industry to generate increased risk of CHD. However, when focusing on
patients among whom CHD risk assignments influences statin initiation, we found that
three pharmaceutical sponsored calculators generated increased CHD risk. These patients

might receive an unnecessary recommendation to initiate statin therapy.
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(n=300) 137%W “9M17377 2 DXTA PW 2°1ORNT .3 17730

Age mean (SD)

Sex — male n (%)

Tobacco use n (%)

Cigarette use n (%)

Diabetes mellitus n (%)

Receiving HMG-CoA reductase inhibitors n (%)
Receiving hypertension therapy n (%)
Family history of heart disease n (%)
LDL (mg/dL) (SD)

HDL (mg/dL) (SD)

Total cholesterol (mg/dL) (SD)
Triglyceride (mg/dL) (SD)

Systolic blood pressure (mmHg) (SD)

diastolic blood pressure (mmHg) (SD)

5423 (14.52)
152 (50.66%)
154 (51.33%)
154 (51.33%)
148 (49.33%)
169 (56.33%)
163 (54.33%)
157 (52.33%)
166.06 (48.8)
55.93 (25.09)
290.94 (59.87)
343.75 (90.05)
144.34 (31.93)

105.45 (35.07)




NCEP ,Xn2n087 12wnn 122 Mayo clinic-1 Crestor, Lipitor “112wnn 12 78nwn .4 7720

NCEP Crestor’ Lipitor Mayo clinic
>30% risk n (%) 31 (10%) | 31 (14%) 14 (4.6%) | 42 (14%)
P-value” - 0.5 <0.001 0.017
Risk Means (SD)" 11.1 10.9 (8.18)

(8.11)

10.3 9.8 (6.98)

(7.56)

13.2 12.4(7.46)

(7.61)
P-values? - 0.9 0.22 0.28
Risk Means 10-20% (SD) | 15 (8.21) 16 (8.72)
%3 15 (7.59) | 14 (7.45)

15 (8.21) 16 (7.3)

0.35 0.15 0.22

P-value®

* chi-square result — McNemar test

** Calculated for values up to and including 30% risk

*#% calculated only for numerical values (n=214)
¢ paired t-test result - wilcoxson signed-rank test

R values according to the NCEP calculator who are in the potential Zone of receiving
statins (10-20% risk according to NCEP)

3 number of patients compared: NCEP-Mayo n=89; NCEP-Lipitor n=90; NCEP-Crestor

n=73.
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(n=100) ATP III *5% n2°0

Initiate | Do not initiate
Ac. To Framingham P-value
Ac. To C- Initiate 18 (20%) 36 (40%)
Health/ AOL Do not initiate | 0 (0%) 36 (40%) <0.001
Ac. To NCEP

Ac. To Lipitor | Initiate 0 (0%) 0 (0%)

Do not initiate | 25 (28%) 65 (72%) <0.001
Ac. To Mayo | Initiate 16 (18%) 1 (1%)
clinic Do not initiate | 9 (10%) 64 (71%) <0.001
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Save Profile and Continue

["NCEP Expert Panel. Exscutive Summary of the Third Repart of the National Cholesterol Education Program
(NCEP) Expert Panel on Detedtion, Evalustion, snd Trastment of High Blocd Chalesteral in Adults (Adult
Trestment Pane! IIl). Bethesds, MD: Nationsl Heert, Lung, =nd Blood Institute, National Institutes of Heslti;
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TThis value is used to assess heart attadk risk

This tool is not intended to replace discussions with your doctor. After you
complete the test. print out a copy to discuss with your doctor. You might be
surprised to see how this information can help you better manage your risk for
heart disease.

Your risk assessment was calculated from guidelines set by the National
Cholesterol Education Program (NCEP) to help predict a person's risk for
developing heart disease in the next 10 years. It is designed to be used by
adults 20 years of age or older.

RISK Based on the data you entered, your risk for heart attack or
heart disease in the next 10 years is 6%.

GOAL Accarding to current treatment guidelines, your LDL (“bad”
cholesterol) goal should be: Less than 160 mg/dL

TALK TO YOUR Talk to your doctor. Work together to set target goals for your
DOCTOR immediate and long-term heart health

Add Another Test

This tool is not intended to replace discussions with your doctor. After you
complete the test, print out a copy to discuss with your doctor. You might be
surprised to see how this information can help you better manage your risk for
heart diceaces
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HEART DISEASE

s center sponsored by: AstraZeneca

Tool: Heart disease risk calculator

Heart disease risk calculator

Calculate your heart disease risk score

Use this tool to find out your risk of having a heart attack or
dying of heart disease within the next 10 years.

Age -
Sex OMale O Female

Do you take blood pressure medication?
OvYes OnNo
B Do you smoke cigarettes?
o> OYes ONo
E Do you smoke pipes or cigars, or use snuff
or chewing tobacco?

Oyes ONo

.
/ next >
/l\ Note: If you've been diagnosed with
/BN heart disease or diabetes, this tool wil
not accurately assess your i k.

with your dactor to determin

Heart disease risk calculator

Calculate your heart disease risk score
Use this tool to find out your risk of having a heart attack or
dying of heart disease within the next 10 years.

Interationsl Units
Total cholesterol

w  (mg/dL)
High density lipoprotein (HDL) cholesterol
w  (mg/dL)

Systolic blood pressure
w  (mm Hg)

[ < back submit

I/i\\ Note: If you've been diagnosed with
L=} heart disease or diabetes, thi wi
not accurately assess your risk. Work
with your doctor to determine your risk

Heart disease risk calculator
Your results

Your risk score is 3 percent. That means
about 3 of 100 people with this level of risk
wil have a heart attack or die of heart
disease within the next 10 years.

=1 Take action to reduce your risk

The good news is that you can improve your risk score.
Depending on your specffic risk factors, you may need to make
lifestyle changes or in some cases take medication to help
reduce your risk of having & heart attack or dying of heart
disease within the next 10 years.

+! What you can do
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