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ABSTRACT

Objective: Although cardiovascular disease (CVD) is the leading cause of death in rheumatoid
arthritis (RA), CVD risks are not being assessed frequently and systematically. We implemented
an electronic reminder and decision support tool, and assessed the effects on CVD risk screening
by rheumatologists and primary care providers.

Methods: The electronic reminder was implemented in December 2013 and included the most
recent values and target ranges for body mass index (BMI), blood pressure (BP) and lipid
profiles. It was displayed for all patients with the ICD9 code for RA (714.0). Lipid screening
rates, changes in BP and BMI were compared pre- and post-implementation. Factors associated
with lipid screening post-implementations were assessed using multivariate logistic regression.

Results: A total of 138 and 112 RA patients were seen in the outpatient clinics pre- and post-
implementation, respectively. The demographic characteristics were similar in the pre- and post-
implementation groups. Post-implementation, 91% were female, 21% were Black, and 25% were
Hispanic. Lipid screening rates was 50% pre-implementation and 46% post-implementation
(p=0.58). There were no significant improvements in BP or obesity rates post-implementation.
Factors associated with the higher odds of lipid screening included older age and history of
diabetes.

Conclusion: Implementing an EMR-reminder did not improve CVD screening. Physicians may
be unaware that the risk of CVD events in RA is comparable to that of patients with diabetes
mellitus, and to non-RA individuals who are up to 10 years older. Future research is needed to
address barriers to CVD screening, and to educate patients and providers.
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Below is the Decision Support Tool that was developed to aid physicians for
Cardiovascular Risk Screening that was fully implemented in December 2013.

Cardiovascular rizsk screening:

Lab values reviewed.

Total Cholesterol: 134 (10032013 7:51:00 AM) TC goal ==200mgddl

LDL: 79 (10/03/2013 7:51:00 AN) LD goal ==100mgedl

HOL: 31 (1002013 7:51:00 AM) HOL goal ==40mg/dl for men, S0mgdd] for women
Trighycerides: 118 (1032013 7:51:00 AM) TC goal ==150mgddl

Br: 131 | [ &z 138081 03272014 BP goal 140/20

BMI | 2535 30.45 (03/27/2014 5:48:14 AM) BMI ==25 and <30 iz overweight, =30 iz obese

Smoking status: [ ¥ | HNever smoked (03/0302014 9:34.52 AN}

Framingham rigk: 11 % (1040372013 1:53:48 pI _Framingham calculator )

(% rizk of developing heart dizease within 10 years): (or to 2ay info mig=ing, cant calculate)

Iz disease duration = 10 years, or aggressive disease , or elevated ESR/CRP? -calculate )

Prev Form (Ctri+PqUp) |  Next Form (Ctrl+PgDn) | | Close

Poster Presentations and Manuscript Submission

e Dr. Anna Broder presented a poster presentation at the Annual European Congress of
Rheumatology (EULAR) in Paris, France on June 14, 2014.

e Dr. Anna Broder presented an Abstract Presentation at the American College of
Rheumatology on November 9, 2015.

e The Initial submission of the manuscript to the Journal of Arthritis Care and Research has
been submitted to Pfizer. The deadline for the revised manuscript, requiring additional
research and analysis, is due to the Editorial Board by May 30, 2016. Once accepted for
publication, a copy of the manuscript will be submitted to Pfizer.



References

1. Gonzalez A, Maradit Kremers H, Crowson CS, Nicola PJ, Davis JM, 3rd, Therneau TM,et al.
The widening mortality gap between rheumatoid arthritis patients and the general population.
Ann Rheum Dis. 2007;56(11):3583-7.

2. Maradit-Kremers H, Nicola PJ, Crowson CS, Ballman KV, Gabriel SE. Cardiovascular death
in rheumatoid arthritis: a population-based study. Arthritis Rheum.2005;52(3):722-32.

3. Lindhardsen J, Ahlehoff O, Gislason GH, Madsen OR, Olesen JB, Torp-Pedersen C, et

al. The risk of myocardial infarction in rheumatoid arthritis and diabetes mellitus: a Danish
nationwide cohort study. Ann Rheum Dis. 2011;70(6):929-34.

4. Maradit-Kremers H, Crowson CS, Nicola PJ, Ballman KV, Roger VL, Jacobsen SJ, et al.
Increased unrecognized coronary heart disease and sudden deaths in rheumatoid arthritis: a
population-based cohort study. Arthritis Rheum. 2005;52(2):402-11.

5. Schoenfeld SR, Lu L, Rai SK, Seeger JD, Zhang Y, Choi HK. Statin use and mortality in
rheumatoid arthritis: a general population-based cohort study. Ann Rheum Dis. 2015.

6. Peters MJ, Symmons DP, McCarey D, Dijkmans BA, Nicola P, Kvien TK, et al. EULAR
evidence-based recommendations for cardiovascular risk management in patients with
rheumatoid arthritis and other forms of inflammatory arthritis. Ann Rheum Dis.2010;69(2):325-
31.

7. Semb AG, Rollefstad S, van Riel P, Kitas GD, Matteson EL, Gabriel SE. Cardiovascular
disease assessment in rheumatoid arthritis: a guide to translating knowledge of cardiovascular
risk into clinical practice. Ann Rheum Dis. 2014;73(7):1284-8.

8. Gossec L, Salejan F, Nataf H, Nguyen M, Gaud-Listrat V, Hudry C, et al. Challenges of
cardiovascular risk assessment in the routine rheumatology outpatient setting: an observational
study of 110 rheumatoid arthritis patients. Arthritis Care Res. 2013;65(5):712-7.

9. Dougados M, Soubrier M, Antunez A, Balint P, Balsa A, Buch MH, et al. Prevalence of
comorbidities in rheumatoid arthritis and evaluation of their monitoring: results of an
international, cross-sectional study (COMORA). Ann Rheum Dis. 2014;73(1):62-8.

10. Toms TE, Panoulas VF, Douglas KM, Griffiths H, Sattar N, Smith JP, et al. Statin use in
rheumatoid arthritis in relation to actual cardiovascular risk: evidence for substantial
undertreatment of lipid-associated cardiovascular risk? Ann Rheum Dis. 2010;69(4):683-8.
11. Jafri K, Taylor L, Nezamzadeh M, Baker JF, Mehta NN, Bartels C, et al. Management of
hyperlipidemia among patients with rheumatoid arthritis in the primary care setting. BMC
musculoskeletal disorders. 2015;16:237.

12. Akkara Veetil BM, Myasoedova E, Matteson EL, Gabriel SE, Crowson CS. Use of lipid
lowering agents in rheumatoid arthritis: a population-based cohort study. J Rheumatol.
2013;40(7):1082-8.

13. Boers M, Nurmohamed MT, Doelman CJ, Lard LR, Verhoeven AC, Voskuyl AE, et al.
Influence of glucocorticoids and disease activity on total and high density lipoprotein cholesterol
in patients with rheumatoid arthritis. Ann Rheum Dis. 2003;62(9):842-5.

14. Gossec L, Salejan F, Nataf H, Nguyen M, Gaud-Listrat V, Hudry C, et al. Challenges of
cardiovascular risk assessment in the routine rheumatology outpatient setting: an observational
study of 110 rheumatoid arthritis patients. Arthritis Care Res. 2013;65(5):712-7.

15. Park YB, Lee SK, Lee WK, Suh CH, Lee CW, Lee CH, et al. Lipid profiles in untreated
patients with rheumatoid arthritis. J Rheumatol. 1999;26(8):1701-4.

16. van Halm VP, Nielen MM, Nurmohamed MT, van Schaardenburg D, Reesink HW,



Voskuyl AE, et al. Lipids and inflammation: serial measurements of the lipid profile of blood
donors who later developed rheumatoid arthritis. Ann Rheum Dis. 2007;66(2):184-8.

17. Desai SP, Lu B, Szent-Gyorgyi LE, Bogdanova AA, Turchin A, Weinblatt M, et al.
Increasing pneumococcal vaccination for immunosuppressed patients: a cluster quality
improvement trial. Arthritis Rheum. 2013;65(1):39-47.

18. Balas EA, Weingarten S, Garb CT, Blumenthal D, Boren SA, Brown GD. Improving
preventive care by prompting physicians. Arch Inter Med. 2000;160(3):301-8.

19. Third Report of the National Cholesterol Education Program (NCEP) Expert Panel on
Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment
Panel 111) final report. Circulation. 2002;106(25):3143-421.

20. James PA, Oparil S, Carter BL, Cushman WC, Dennison-Himmelfarb C, Handler J, et al.
2014 evidence-based guideline for the management of high blood pressure in adults: report from
the panel members appointed to the Eighth Joint National Committee (JNC 8). JAMA.
2014;311(5):507-20.

21. Chobanian AV, Bakris GL, Black HR, Cushman WC, Green LA, lzzo JL, Jr., etal. The
Seventh Report of the Joint National Committee on Prevention, Detection, Evaluation, and
Treatment of High Blood Pressure: the JNC 7 report. JAMA. 2003;289(19):2560-72.

22. D'Agostino RB, Sr., Vasan RS, Pencina MJ, Wolf PA, Cobain M, Massaro JM, et al.
General cardiovascular risk profile for use in primary care: the Framingham Heart Study.
Circulation. 2008;117(6):743-53.

23. Wilson PW, D'Agostino RB, Levy D, Belanger AM, Silbershatz H, Kannel WB.
Prediction of coronary heart disease using risk factor categories. Circulation. 1998;97(18):1837-
47,

24. Bellin E, Fletcher DD, Geberer N, Islam S, Srivastava N. Democratizing information
creation from health care data for quality improvement, research, and education-the Montefiore
Medical Center Experience. Acad Med: Journal of the Association of American Medical
Colleges. 2010;85(8):1362-8.

25. Kim SY, Servi A, Polinski JM, Mogun H, Weinblatt ME, Katz JN, et al. Validation of
rheumatoid arthritis diagnoses in health care utilization data. Arthritis Res Ther.
2011;13(1):R32.

26. Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method of classifying
prognostic comorbidity in longitudinal studies: development and validation. J Chronic Dis.
1987;40(5):373-83.

27. Medicare and Medicaid programs; electronic health record incentive program. Final rule.
Federal register. 2010;75(144):44313-588.

28. Bartels CM, Kind AJ, Everett C, Mell M, McBride P, Smith M. Low frequency of
primary lipid screening among Medicare patients with rheumatoid arthritis. Arthritis Rheum.
2011;63(5):1221-30.

29. Goff DC, Jr., Lloyd-Jones DM, Bennett G, Coady S, D'Agostino RB, Sr., Gibbons R, et
al. 2013 ACC/AHA guideline on the assessment of cardiovascular risk: a report of the American
College of Cardiology/American Heart Association Task Force on Practice Guidelines. J Am
Coll Cardiol. 2014;63(25 Pt B):2935-59.

30. Barber CE, Smith A, Esdaile JM, Barnabe C, Martin LO, Faris P, et al. Best practices for
cardiovascular disease prevention in rheumatoid arthritis: a systematic review of guideline
recommendations and quality indicators. Arthritis Care Res. 2015;67(2):169-79.

31. Baker AN, Parsons M, Donnelly SM, Johnson L, Day J, Mervis A, et al. Improving colon



cancer screening rates in primary care: a pilot study emphasizing the role of the medical
assistant. Qual Saf Health Care. 2009;18(5):355-9.

32. Akenroye AT, Stack AM. The development and evaluation of an evidence-based

guideline programme to improve care in a paediatric emergency department. Emerg Med J.
2015.

33. Pathman DE, Konrad TR, Freed GL, Freeman VA, Koch GG. The awareness-to-adherence
model of the steps to clinical guideline compliance. The case of pediatric vaccine
recommendations. Medical care. 1996;34(9):873-89.

34. Feder G, Eccles M, Grol R, Griffiths C, Grimshaw J. Clinical guidelines: using clinical
guidelines. BMJ. 1999;318(7185):728-30.



