
 Presented at: 31st International Conference on Pharmacoepidemiology & Therapeutic Risk Management, August 22-26, 2015  Boston, MA, United StatesThe power of knowledge.

The value of understanding.

Long-Term Cancer Surveillance: 
Five-Year Update for the Forteo Patient Registry 

Surveillance Study
David Harris,1 Alicia Gilsenan,1 Abenah Harding,1 Elizabeth Andrews,1 Nicole Kellier,2 Daniel Masica2  

1RTI Health Solutions, Research Triangle Park, NC, United States; 2Eli Lilly and Company, Indianapolis, IN, United States

BACKGROUND
• Teriparatide is a recombinant human parathyroid hormone analog; it was 

approved in 2002 in the United States (US) for the treatment of postmenopausal 
women with osteoporosis who are at high risk for fracture and for increase in 
bone mass in men with primary or hypogonadal osteoporosis who are at high 
risk for fracture. 

• In initial studies in rats, teriparatide caused a dose-dependent increase in the 
incidence of osteosarcoma,1 although a subsequent study demonstrated a 
“no e� ect” dose.2

• Osteosarcoma is a rare bone cancer in humans, with an estimated background 
incidence in adults aged 18 years and older of 2.7 cases per million population 
per year.3

• A retrospective case-series postapproval safety surveillance study was 
implemented in 2003 to monitor for a signal of a potential association between 
teriparatide and osteosarcoma in humans.4

• In 2009, the treatment indication was expanded to include treatment of men and 
women with glucocorticoid-induced osteoporosis who are at high risk for 
fracture. The Forteo Patient Registry was established in 2009, also to monitor for 
a signal of a possible association between teriparatide and adult osteosarcoma.

OBJECTIVE
• To provide a study update on the Forteo Patient Registry study after more than 

5 years of data collection, including patient enrollment and fi ve annual data 
linkages with participating cancer registries.

METHODS

Study Design
• The study is a voluntary, prospective cohort study of adults residing in the US 

who receive treatment with a Forteo delivery device during the enrollment 
period (2009-2019) and who provide voluntary consent to have their personal 
data linked to cancer registry data.

• On an annual basis from 2010 to 2024, data from registered patients are linked 
with participating state cancer registries to ascertain any new confi rmed cases of 
osteosarcoma diagnosed after the initiation of Forteo.

– State cancer registries include all osteosarcoma cases diagnosed 2009 or 
later among patients aged 18 years and older at the time of diagnosis in an 
annual cumulative linkage fi le.

– Twelve International Classifi cation of Diseases for Oncology, 3rd Edition 
(ICD-O-3) histology codes are used to defi ne osteosarcoma: 9180-9187 and 
9192-9195; all primary tumor sites are allowed (not just bone).

• All participating cancer registries use Link Plus and a standard data linkage 
algorithm provided by RTI Health Solutions (RTI-HS) to perform the annual data 
linkage. Link Plus is a free probabilistic data linkage software program created 
by the Centers for Disease Control and Prevention.

Patient Enrollment
• Patients enroll in the registry by providing informed consent and contributing a 

limited amount of personal data necessary to conduct linkage with the cancer 
registries (name, address, date of birth, last 4 digits of social security number, 
telephone number, race, and ethnicity) and start date of treatment on a one-time 
only basis. 

– No additional information is routinely collected from the patients or their physicians. 

• Patients are recruited through multiple pathways including: 

– Medication packaging (pre-enrollment form included)

– Medication starter kit, which includes the dosing pen, instructions for use of 
this self-injected daily medication, and other relevant material 

– Forteo Patient Registry website (www.forteoregistry.rti.org)

– Forteo Patient Registry toll-free telephone number (1-866-382-6813)

– Materials available through their physicians or nurses (tear pad) 

• Figure 1 describes the enrollment process for the Forteo Patient Registry. 

– Only those patients who complete and return the consent and registration 
forms are included. 

Gender: Male FemaleDate of birth:
Month Day Year

1. Personal information

First name Middle name

Last name

Maiden name

Address

City State Zip code

Last 4 digits of your
Social Security number:

2. Have you taken any of the Forteo injections yet?

Yes No (If no, skip to Question 3).

2a. Please enter the date you began taking the Forteo injections.

Month Year

3. Are you of Hispanic, Latino, or Spanish origin or descent?

4. Which of the racial groups below best describes you? 

White Black/African American Asian

American Indian or Alaska Native Native Hawaiian

Other (please specify): _____________________________________

Forteo® (teriparatide [rDNA origin] injection) Patient Registry
Registration Form

x x x – x x –

Yes No

Creation
Date:

Subject ID #:

Month Day Year

Thank you for completing the registration form. Please mail your completed Registration Form and the yellow copy of your signed Consent Form 
in the postage-paid envelope provided to: RTI International,  ATTN: Data Capture (0212398.065.002), 5265 Capital Boulevard, Raleigh, NC 27690-1652

–

Yes

Patient is prescribed Forteo

Patient completes pre-enrollment card 
and returns to RTI

Patient meets 
pre-enrollment criteria

(e.g., not previously enrolled, 
has started Forteo)

Yes
RTI receives 

informed consent 
and registration form 

within 3 weeks

Patient receives information about how 
to enroll in the Forteo Patient Registry

RTI removes duplicate cases and mails 
informed consent, compensation, and 

registration form to patient

RTI call center places reminder call 

(maximum of 2 reminder 
calls per patient)

Annual linkage with 
participating cancer 

registries

Annual analysis and 
reporting to study 

Advisory Board

Patient is enrolled in 
the registry

Patient not 
enrolled in registry

Yes

No

No

Pre-enrollment

Registration Form

Figure 1.   Forteo Patient Registry Patient Enrollment Process

Figure 2.  Annual Patient Enrollment by Year and Cumulatively, as of June 30, 
2015
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Figure 3.  Mode of Pre-Enrollment Among Registered Patients, Cumulatively 
as of June 30, 2015
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Figure 4.  Results From the Fifth Annual Data Linkage With State Cancer 
Registries

ABSTRACT
Background:  Postmarketing safety surveillance studies can be 
challenging to implement, especially when the outcome of interest 
is a rare cancer. Interim results from an ongoing study to examine 
adult osteosarcoma (occurring at a rate of 2.7 cases per million 
population in adults in the US) using data linkage with population-
based state cancer registries are presented. 

Objective:  To provide a study update of the voluntary Forteo 
Patient Registry, designed to estimate the incidence of 
osteosarcoma in patients who have received treatment with 
teriparatide (Forteo).

Methods:  This surveillance study is a multiyear, prospective 
registry in the US designed to link information from adult patients 
with a history of teriparatide use who enroll during the 10-year 
recruitment period (initiated in July 2009) with participating state 
cancer registries annually for 15 years (through 2024) to identify 
osteosarcoma cases diagnosed after patients started treatment. 
Patients are invited to participate through multiple pathways of 
communication and enrollment is tracked by pathway type when 
possible. The linkage algorithm uses enrollment information 
(name, birth date, sex, address, telephone number, race, ethnicity, 
and last 4 digits of social security number) provided with patient 
consent to match with participating cancer registries.

Results:  In October 2014, the 5th annual linkage was completed 
with 42,544 patients enrolled in the Forteo Patient Registry 
(equivalent to 100,400 person-years of follow-up adjusted for 
mortality) linked to 3,171 adult cases of osteosarcoma from 41 state 
cancer registries, (covering 92% of the US population aged 18 
years and older) and no matches were found.  The most common 
pathway leading to enrollment was the medication packaging 
(60%) followed by the starter kit (21%).

Conclusions:   Although no incident cases of osteosarcoma 
among patients in the Forteo Patient Registry have been identifi ed 
through the linkage process, our ability to draw conclusions after 
5 years about the incidence of osteosarcoma among teriparatide 
users is limited due to follow-up time currently available. 

RESULTS
• Figure 2 shows the total number of patients registered by year and cumulatively 

from the beginning of patient enrollment (September 2009) through June 30, 2015. 

– Annual enrollment has declined slightly since 2012 but has held relatively 
steady through 2015. Based on market estimates provided by Eli Lilly and 
Company, we estimate that approximately 25% of patients starting 
teriparatide enroll in the Forteo Patient Registry. 

• Figure 3 displays the cumulative number of registered patients by mode of 
pre-enrollment. 

– Medication packaging is the most common pathway to registration, 
accounting for 60% of all registration forms received, followed by the 
medication starter kit at 20%. 

– Other promotional materials account for 13% and include discussion aids 
given by providers to patients, letters mailed to patients from pharmacies, 
and the Forteo patient support program. 

Cancer Registry Enrollment
• All 50 state cancer registries in the US, plus the registry in Washington, DC, 

were invited to participate in the study in May 2009. 

• Overall, 27 registries, covering 70% of the US population, participated in the fi rst 
linkage in 2010. 

• Figure 4 describes the results of the fi fth annual data linkage with participating 
state cancer registries. 

– The linkage was completed on October 14, 2014, with 41 US state cancer 
registries, covering 92% of the US population aged 18 years and older.5

– No matches between patients treated with Forteo and osteosarcoma cases in 
the cancer registry databases were found in any of the fi rst fi ve linkages. The 
sixth annual linkage is scheduled to be completed in September 2015. 

• Table 1 shows the details of the fi rst fi ve linkages with cancer registries.  

– Each annual linkage includes all patients ever enrolled in the Forteo Patient 
Registry, irrespective of geographic location, and all osteosarcoma cases 
over the full period of the Registry.  

– We estimate that the study had accumulated approximately 100,000 person-

years of follow-up, adjusted for estimated mortality, at the last linkage.  

CONCLUSIONS
• No cases of osteosarcoma were identifi ed by linking the full Forteo Patient 

Registry population to cancer registries in the fi rst fi ve linkages. 

• Based on the estimated person-years of follow-up, adjusted for estimated 
mortality, no cases would have been expected if patients receiving teriparatide 
had the same incidence of osteosarcoma as the general population. 

• The study is currently planned to enroll patients through 2019 and link with 
cancer registries through 2024. 
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Table 1.  Characteristics of the First Five Annual Linkages

Year of 
Linkage

Number of 
Participating 

Registries

US Population 
Aged ≥ 18 Years 

Covered by 
Participating Registries

Osteosarcoma 
Cases From 
Participating 

Registries

Forteo 
Patient 
Registry 
Enrollees

2010 27 70% 431 6,338

2011 37 85% 961 16,365

2012 38 86% 1,641 26,810

2013 41 92% 2,408 34,869

2014 41 92% 3,171 42,544

Forteo Patient Registry database 
(N = 42,544) 

Cancer registries databases 
(N = 3,171) 
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Participation by State
 Currently participating (n = 41)
 Not currently able to participate (n = 10)
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No incident cases of
osteosarcoma found in

teriparatide users

No incident cases of
osteosarcoma found in

teriparatide users


