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W3C HCLSIG Task Force:
Clinical Observations Interoperability: EMR + Clinical Trials
Use-case for EMR + Clinical Trials Interoperability
Benefits: 
The identification, recruitment, and enrollment of eligible subjects for clinical trials is extremely resource intensive, and is an obstacle for the conduct of clinical research. Currently, methods for identifying potential research subjects in clinical settings involve scanning (often manually) patient lists by single fields of data collected in the EMR - diagnosis or drug administration, for example. Ultimately, eligibility must be determined by the clinical research staff, but applications that identify likely candidates for clinical research studies would help researchers target recruitment efforts in more efficient ways. It is highly unlikely that all of the data required to assess eligibility for a given protocol will be available in the EMR. However, an automated approach for identifying a pool of candidate (“probably eligible”) patients, using various constructs and logic specified in the eligibility criteria of a given research protocol, would allow clinical research staff to target their efforts toward screening and recruiting individuals who are more/most likely to be truly eligible for the study when they evaluate them.

Context and Future Use-Case Variations:

The overall goal of this demonstration will be to utilize eligibility requirement information from several clinical research protocols and (structured) patient data from EMR in order to screen the EMR data for potential research subjects. Individuals determined “potentially eligible” could be targeted for recruitment efforts, or the sum of all (screened) potentially eligible participants could be used to estimate possible # of potential research subjects for a given protocol. In the former case the application would support clinical study recruitment, and in the latter it would support clinical study planning. 
Variations for study recruitment application would be EMR data-driven triggers, in which certain values/clinical scenarios in the EMR data (e.g., female patient over 18 years of age given albuterol) would trigger the application to query more EMR data (i.e., assess additional eligibility criteria) and present a list of potentially eligible patients that could be evaluated by clinical research staff for a given clinical research protocol. A further variation of the study recruitment application would be a physician-directed recruitment interface, where data from a single patient’s EMR record that matches certain eligibility criteria would trigger the EMR queries (designed using eligibility criteria from all available trials at the institution) and return all the clinical research studies for which the patient might be eligible. An interface would allow the treating physician to see which trials the patient might be eligible for, access the protocols themselves and/or contact information for enrollment, or otherwise facilitate the patient’s evaluation and/or enrollment in the study.
Scope:

This initial demo will be an application to enhance study recruitment in a given clinical study. EMR data meeting certain conditions will trigger further queries of EMR data. The query design will be dictated by the eligibility criteria of 2 sample protocols. The results from the EMR data queries will be presented in a single document directed to research staff. The format of the document could be customized, but for now the report will include a listing of all patients that are potentially eligible for any research studies available to the institution, and the specification of which studies that they are candidates for further screening.
Users: The user of this application is a clinical research staff person, collectively representing all available clinical research studies in the institution.

Clarifications:

Eligibility criteria typically contain items that are inclusion criteria and exclusion criteria. There are no standards regarding the modeling of eligibility criteria, and there is plenty of stylistic variation in their construction. With negation, most inclusion criteria can be written as an exclusion criteria and vice-versa. Because of this, we will likely use a single approach for all eligibility criteria.

An important consideration for this demo is to select one or more protocols that have eligibility criteria (content and authoring structure) that are at least anecdotally “typical” of those for other clinical studies, that represent constructs that are available in EMR data (“available” means either in the EMR explicitly or derivable from EMR data), and that can be manipulated to demonstrate certain reasoning patterns of interest to the SW community.
Narrative text
Joe Doe is a Patient at Hospital. He is admitted to the Hospital for some disease. Upon admission to the hospital, a medical record is created for John Doe in the EMR System. As part of the admissions process (or a fixed amt of time afterward), selected diagnosis and treatment information are entered into his medical record. If a basic query is passed (i.e., any of his diagnosis or treatment values match those specified by the eligibility criteria for various clinical studies available at the institution), a more detailed “eligibility query” of his EMR data will be triggered. 

The results of these queries on Joe Doe’s data (along with similar results from all other patients in the hospital) will appear in a report. The report will enable researchers at the institution to identify Joe Doe, along with any other patients that are potentially eligible for one or more trials in the institution. 
A Research Coordinator at this Hospital manages several clinical research protocols on behalf of investigators at her institution and is interested in obtaining target enrollment for each study as efficiently as possible. She has limited staff to evaluate patients for studies, and only wants to schedule or meet with patients who are likely to be eligible.


She opens an application each morning to find a list of hospitalized patients that are potentially eligible for one or more of her open studies. This list specifies which of all the research protocols available at the hospital that that patient is potentially eligible for, and specifies the # of criteria the patient matches versus the total # of eligibility criteria for each study.
High Level Approach: 

1.) The eligibility criteria from several clinical research protocols would be mapped to complementary information in the EMR. 

2.) Certain constructs/values of interest will be identified for each protocol to be the triggers. Basic Queries are designed using these minimum screening criteria.

3.) The constructs/logic present in the eligibility criteria of each protocol would be used to design complete Eligibility Queries of EMR data.
4.) The presence of simple criteria would trigger the complete Eligibility Query

5.) The final result would contain a (possibly ranked) list of patients satisfying the inclusion and exclusion criteria.
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Examples of Trials and Eligibility Criteria from ClinicalTrials.gov

Trial #1:

Prophylactic Irradiation to the Contralateral Breast for BRCA Mutation Carriers Undergoing Treatment for Breast Cancer
http://www.clinicaltrials.gov/ct/show/NCT00496288?order=2
Eligibility 
Ages Eligible for Study:  30 Years   -   90 Years, Genders Eligible for Study:  Female 

Inclusion Criteria:

1. Female patient diagnosed with stage I-III breast cancer (AJCC 6), undergoing breast irradiation as part of her adjuvant therapy. 

2. The patient must be a carrier of a deleterious mutation in BRCA 1/2. 

3. Age above 30 years. 

4. The patient may receive any regimen of adjuvant chemotherapy, according to the treating physician. All cycles of chemotherapy must be completed at least 3 weeks prior to the start of radiation therapy. 

5. The patient may be treated with hormonal therapy before, during or after study entry, according to the guidelines of her treating center. 

6. The patient must have negative gadolinium based MRI of the contralateral breast, no more than 6 months prior to study entry. 

7. The patient refused prophylactic contralateral mastectomy. 

8. The patient is aware that subsequent breast cancer in the irradiated breast will probably mandate mastectomy. 

9. The patient consent for contralateral prophylactic irradiation. - 

Exclusion Criteria:

1. Metastatic breast cancer. 

2. Previous irradiation of the breast or chest wall. 

3. Pregnancy. 

4. No concurrent chemotherapy is allowed 

5. Patients with active connective tissue diseases are excluded due to the potential risk of significant radiotherapy toxicity. 

6. Patients who are unable to lie on their back and raise their arms above their heads in the treatment planning position for radiotherapy are excluded 

Trial #2:

Breast Density, Hormone Levels, and Anticancer Drug Levels in Women With Invasive Breast Cancer Who Are Receiving Exemestane or Anastrozole

http://www.clinicaltrials.gov/ct/show/NCT00316836?order=4
Eligibility 
Ages Eligible for Study:  18 Years and above, 
Genders Eligible for Study:  Female 

Criteria:

DISEASE CHARACTERISTICS:

· Histologically confirmed invasive breast cancer 

· Completely resected disease 

· One intact, noncancerous breast with no prior breast surgery in that breast except breast biopsy
· Mammogram available taken within 12 months prior to enrollment that includes side- and top-down views of the intact, noncancerous breast 
· Estrogen receptor- and/or progesterone receptor-positive tumor 

PATIENT CHARACTERISTICS:

· Female 

· Postmenopausal 

· Agrees to retrieve and digitize mammograms taken prior to registration (within 12 months prior to study entry) and at approximately 1 and 2 years post-registration to this study 

· Agrees to have an additional blood banking specimen drawn at the same time as pre-treatment specimens are drawn for parent protocol CAN-NCIC-MA27 

· Agrees to have blood sample taken at 12 months post-registration on this study 

PRIOR CONCURRENT THERAPY:

· See Disease Characteristics 

· More than 6 months since prior hormone replacement therapy, oral contraceptives, tamoxifen, raloxifene, other selective estrogen-receptor modulators, or gonadotropin releasing-hormone analogues before pre-registration mammogram 

Trial #3: 

Changes in Breast Density and Breast Cancer Risk in Women With Breast Cancer and in Healthy Women

http://www.clinicaltrials.gov/ct/show/NCT00445445?order=13
Eligibility 
Ages Eligible for Study:  50 Years and above,  Genders Eligible for Study:  Female Accepts Healthy Volunteers

Criteria

DISEASE CHARACTERISTICS:

· Meets 1 of the following criteria:

· Patient at the University Hospitals Breast Center and primary care clinics within the University Hospitals system AND meets the following criteria: 

· Histologically confirmed breast cancer that was diagnosed between the years 2002-2004

· Known tumor stage 

· Healthy participant who is receiving routine medical care (e.g., screening mammograms) at the University Hospitals Health System 

· Underwent ≥ 4 prior screening mammograms at the Breast Center since 1994 

· No known carriers of BRCA1 or BRCA2 genes 

· Hormone receptor status:

· Known estrogen and/or progesterone receptor status 

PATIENT CHARACTERISTICS:

· Female 

· Menopausal status not specified 

· No breast implants 

PRIOR CONCURRENT THERAPY:

· Not currently taking tamoxifen citrate, raloxifene, or aromatase inhibitors
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