Challenges with Warfarin Therapy
in the Elderly Population
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Managing Warfarin Managing Challenges .
Therapy Anticoagulation Treatment

° °
Warfarin has been the oral anticoagulant of choice for nearly I n the E I d e rly Popu I atlo n

60 vears, and its widespread use has been documented and
recommended in treatment guidelines.”* Warfarin has served as
the standard of care for many years in**:

Advanced age and some of the comorbidities people develop as they age are risk factors for developing
AF and other prothrombotic conditions [see Bjérck study design; see Naess study design].2” Older
people 265 years of age are at an increased risk for more venous thromboembolisms (VTEs), with more
DVT alone than DVT/PE, compared to younger people [see Naess study design]’ As the population
ages, healthcare providers may evaluate more patients to decide whether anticoagulation is appropriate.

- The prophylaxis and treatment of deep vein thrombosis (DVT)
and pulmonary embolism (PE)

- The prophylaxis and treatment of thromboembolic Despite VTE occurrence, the elderly are often not adequately treated for VTEs or for their prevention
complications associated with atrial fibrillation (AF) and/or [see Piazza study design].® Inadequate prophylaxis was also identified in a study of nursing home
cardiac valve replacement* residents with AF, which found that in two different LTC databases, only 36% and 45% of AF patients at a

Dose-adjusted warfarin is effective in preventing stroke and high risk of stroke received an oral anticoagulant (warfarin) [see Reardon (AF) study design]."

other thromboembolic events. However, it often is associated
with challenges, including narrow therapeutic range, variable
patient response, numerous drug and food interactions,
and the need for routine coagulation monitoring.* Precise
dosing of warfarin is integral to helping to protect against
thromboembolic events. Management of patients taking
warfarin can be challenging, as many factors can affect time in
therapeutic range, including drug-drug interactions, drug-food
interactions, and nonadherence [see Kimmel study design].** A
meta-analysis of 8 studies in AF found that patients spend only an
average of 55% of time in therapeutic international normalized
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Important considerations when choosing anticoagulant
therapy for elderly patients include comorbid
conditions and concomitant medications. Treatment
decisions for these patients may be more

complex and challenging.’
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BENEFITS OF ANTICOAGULANT TREATMENT CONDITIONS [see Samama study A LONG-TERM CARE (LTC) FACILITY
(PATIENTS WOULD HAVE TO FALL5.7 TIMESAWEEKFOR  design]™® MAY BE HARD FOR THE ELDERLY ~ WERE TREATED [see Reardon (AF)
RISK OF FALLS TO OUTWEIGH TREATMENT BENEFIT) [see TO AVOID [see Piazza study design]™ study design; see Reardon (VTE)

Man-Son-Hing study design]® study design]11,1s

T B ] EEET =2 BN

~y BB x\‘\'i "'



Study Designs

Kimmel study design: A prospective cohort (IN-RANGE) study at 3 anticoagulation clinics
in Pennsylvania (n=136 patients) to determine the effect of adherence on anticoagulation
control. Warfarin-treated patients with target international normalized ratio between
2.0 and 3.0 were monitored via electronic Medication Event Monitoring System (MEMS)
medication bottle caps. Information on other factors that may alter warfarin response was
also collected.

Limitations: MEMS cap monitoring does not directly measure adherence, as you
cannot tell for sure if patients who opened the bottle took the correct dose. Adherence
misclassification may underestimate the effect of poor adherence on anticoagulation
control. Due to limited size of the study population, the effects of adherence on
bleeding orthromboembolic risk could not be examined. Generalizability of study findings
to other populations is unknown. Lastly, given the frequency of poor anticoagulation, the
study odds ratios were an overestimation of the relative risk.®

Baker study design: A meta-analysis of 8 studies published between 2000 and 2008 with
a total of 14 unique groups involving 22,237 warfarin-treated AF patients in the United
States to evaluate the effect of specialty clinic versus usual care by community physicians
on anticoagulation control, measured as the proportion of time spent in therapeutic
international normalized ratio (INR) range. Proportion of time spent within therapeutic
INR range for each study group was expressed as an incidence density using a person-time
approach (in years). All studies were pooled using a random effects model and weighted
by the inverse of the variance of proportion of time spent in the therapeutic range. Both
subgroup and meta-regression analyses were conducted.

Limitations: Publication bias was a potential concern. INR control in randomized
controlled trials could not be evaluated, since none were identified in the systematic
literature search. Differing interpolation methods were used to report time in therapeutic
range among the included studies.”

Bjorck study design: A population-based study with data extracted from hospitals,
specialized outpatient, primary healthcare and drug registries in the Vastra Gotaland
Swedish region to update the knowledge regarding atrial fibrillation, associated stroke
risk and anticoagulation benefits. Individuals who had an AF diagnosis during the past
S years (N=38,446 still alive in 2010); all stroke events in 2010 (N=5426); and AF patients
250 years of age who received warfarin in 2009 (N=17,023) were identified. Binary logistic
regression was used to calculate the risk contribution of different stroke factors in AF
patients and the general population. Odds ratios for stroke in the presence or absence
of co-factors were calculated within 10-year age strata 250 years.

Limitations: Study could not account for all clinical variables or for changes in therapy
over time, and were reliant on the accuracy of diagnostic records. As this was a registry
study, patients might have had more risk factors than study authors were aware of and
therefore could not adjust for all risk factors. Confounding by indication was also possible,
as patients were not randomized to receive warfarin therapy and may differ from patients
who did not receive warfarin.?

Naess study design: Study estimated the incidence and mortality of a first VTE eventin a
general population >20 years of age, from residents of Nord-Trondelag county in Norway.
Cases with an objectively verified VTE that occurred between January 1995 and December
2001 (n=740) were identified through hospital discharge registries in the HUNT2 database
(generated from a large-scale general health study). Thrombosis events were classified as
first or recurrent and secondary non-cancer, secondary cancer, or idiopathic. The study
population was followed from the date of entry until the event, emigration, death or end
of follow-up, whichever occurred first.

Limitations: The study may have underestimated incidence rates due to the following
reasons: migration from the Nord-Trondelag county to other counties was not available;
presence of patients in the study with unknown previous thrombosis; cases diagnosed
postmortem were not included in the study. Also, 182 cases identified that were otherwise
eligible among 258 possible VTE events (no objective diagnostic procedure performed or
indeterminate results) were not included in the incidence estimate.’

Piazza study design: Study described the clinical characteristics, prophylaxis, and initial
treatment of 1932 elderly patients compared to 2554 nonelderly patients enrolled in the
183-center US DVT registry of patients with ultrasound-confirmed DVT from October
2001 to March 2002. The registry included both inpatients and outpatients with proximal
lower extremity DVT, distal lower extremity DVT, or upper extremity DVT. Data were
extracted from medical records at each study site and recorded on case report forms.
Limitations: Selection bias and unrecognized confounding may have been present
despite extensive evaluation of patient characteristics. Pulmonary embolism (PE)
frequency was likely underestimated, given that this registry did not require evaluation
for PE. The registry lacked data on patient outcomes and survival.”®



Study Designs (cont’d)

Reardon (AF) study design: A retrospective cross-sectional analysis of LTC residents
with AF to evaluate the usage rates of warfarin in stroke prophylaxis and the association
with assessed stages of stroke and bleeding risk. Residents included in this study were
identified from the 2004 National Nursing Home Survey (n=1454) and the AnalytiCare
LTC database (study period of January 2007 to June 2009, n=3757). Consensus guideline
algorithms were used to classify residents by stroke risk categories and residents were also
classified by number of risk factors for bleeding. A logistic regression model predicted
odds of warfarin use associated with the stroke and bleeding risk categories.
Limitations: A primary datasource in both the NNHS and AnalytiCare databases was the
Minimum Data Set (MDS) 2.0, and though validity and reliability of the MDS can vary by
a given indicator, it has been reported to have moderate, or moderate to high, validity
and reliability. In both study databases, current medication use was evaluated by temporal
proximity to the AFib diagnosis, with the AnalytiCare database having under-reporting of
aspirin use. Other non-AFibindications forwarfarin use, such as post-myocardial infarction
secondary prevention, were possible. Specific stroke and bleeding risk factors identified
in consensus guidelines have not been validated against stroke and bleeding outcomes
in the LTC setting. Several factors are counted as both stroke and bleeding risks, and this
remains a limitation since the degree of overlap limits the ability of models to discriminate
among summary stroke and bleeding categories when they are considered together."

Silverstein study design: A retrospective population-based study of DVT and PE patient
medical records to estimate the incidence of first-time episodes of DVT and PE and to
describe trends in incidence among 2218 patients who resided in Olmsted County,
Minnesota. Medical records were identified during the 25-year period from January
1966 through December 1990. Episodes of DVT and PE were categorized by 3 levels of
diagnostic certainty: definite, probable, and possible.

Limitations: VTE incidence among minority populations was not addressed due to the
demographic structure of the Olmsted County population. Study authors could not
exclude the possibility that the decreasing incidence trend in PE by calendar year was
confounded due to decreasing autopsy rates.”

Man-Son-Hing study design: A Markov decision analytic model was used to determine
the preferred treatment strategy for older AF patients by analyzing the rate and
consequence of falls and the associated chance of subdural hematoma (SDH). Input data
were obtained via MEDLINE systematic review (1966 to August 1996) and outcomes were
expressed as quality-adjusted life years.

Limitations: The possibility of inaccuracy of the input variables derived from the literature
cannot be excluded. Also, the combination of warfarin therapy and falls may have led to
adverse outcomes besides SDH, which were not accounted for in the study. Clinically
important factors that may increase the chances of warfarin-related serious bleeding
were not captured. Stroke rates and subsequent outcomes used in the model were
derived from randomized controlled trials, where subjects are more closely monitored
than in usual practice.” Therefore, compared to usual clinical practice, it is possible that
the benefits and complications of antithrombotic therapy were overestimated and
underestimated, respectively.



Study Designs (cont’d)

Samama study design: An epidemiologic case-control study on deep vein thrombosis
(DVT) risk factors among 1272 outpatients seen in 624 general practitioner centers
between October 1990 and December 1991. 636 patients with DVT (cases) were paired,
according to sex and age, with 636 control patients presenting with influenzal or
rhinopharyngeal syndrome. DVT had to be documented by at least 1 objective test.
Risk factors were classified into “intrinsic” (ie. permanent) and “triggering” (ie.
transient) factors and were evaluated using univariate analysis.

Limitations: The control population was chosen to represent the least severe
conditions requiring ambulatory health care, however, they may have significantly
differed from the general population on risk factors that could affect risk of developing
DVT. Assessment of etiologic importance of some risk factors (ie. violent effort or
muscular trauma, general condition deterioration, regular smoker, infectious diseases,
and long-distance travel) was difficult given that these factors were determined by the
investigator. Multivariable regression analysis could not be performed due to large
number of significant interaction tests."

Reardon (VTE) study design: Analysis of anticoagulant use and patient characteristics in
nursing home residents with VTE (n=489) using data extracted from the AnalytiCare LTC
database from January 2007 through June 2009 (VTE index events occurred during the
data uptake period of April 2007 to December 2008). Logistic regression models were
used to evaluate the association of resident characteristics with warfarin use. Resident
demographics possibly associated with warfarin use included age, sex, race/ethnicity,
history of falling, AF, previous stroke, and other comorbidities. Cox regression models
were used to evaluate persistence with warfarin therapy.

Limitations: The study did not assess the appropriateness of warfarin or other
anticoagulants for treating VTE in study residents. The validity and reliability of MDS
measures can vary differentially by a given indicator. The MDS did not encompass the
full resident medical chart and may not have captured all current VTE and comorbid
conditions. Survival analysis was used to analyze persistence, which did not account for
any later therapy restarts once a subject was identified as having a discontinuation event.”

© Janssen Pharmaceuticals, Inc. 2018 December 2018 cp-14132v2

References

1. Fuster V, Rydén LE, Cannom DS, et al. 2011 ACCF/AHA/HRS focused updates
incorporated into the ACC/AHA/ESC 2006 guidelines for the management of patients with
atrial fibrillation: a report of the American College of Cardiology Foundation/American
Heart Association Task Force on Practice Guidelines. Circulation. 2011;123(10):€269-e367. 2.
Kearon C, Akl EA, Comerota AJ, et al. Antithrombotic therapy for VTE disease:
antithrombotic therapy and prevention of thrombosis, 9th ed: American College of Chest
Physicians Evidence-Based Clinical Practice Guidelines. Chest. 2012;141(2 suppl):e419S-
e494S. 3. Eikelboom JW, Hart RG. Antithrombotic therapy for stroke prevention in atrial
fibrillation and mechanical heart valves. Am J Hematol. 2012;87(suppl! 1):

S100-S107. 4. Coumadin® (warfarin sodium) [prescribing information]. Princeton, NJ:
Bristol-Myers Squibb Pharma Company; 2017. 5. Fiumara K, Goldhaber SZ. A patient’s guide
to taking Coumnadin/warfarin. Circulation. 2009;119(8):€220-€222. 6. Kimmel SE, Chen Z,
Price M, et al. The influence of patient adherence on anticoagulation control with warfarin.
Arch Intern Med. 2007;167(3):229-235. 7. Baker WL, Cios DA, Sander SD, Coleman Cl.
Meta-analysis to assess the quality of warfarin control in atrial fibrillation patients in the
United States. J Manag Care Pharm. 2009;15(3):244-252. 8. Bjorck S, Palaszewski B, Friberg L,
Bergfeldt L. Atrial fibrillation, stroke risk, and warfarin therapy revisited: a population-based
study. Stroke. Published ahead of print online August 27, 2013. 9. Naess IA, Christiansen SC,
Romundstad P, Cannegieter SC, Rosendaal FR, Hammerstrgm J. Incidence and mortality of
venous thrombosis: a population-based study. J Thromb Haemost. 2007;5(4):692-699. 10.
Piazza G, Seddighzadeh A, Goldhaber SZ. Deep-vein thrombosis in the elderly. Clin App/
Thromb Hemost. 2008;14(4):393-398. 11. Reardon G, Nelson WW, Patel AA, Philpot T,
Neidecker M. Warfarin for prevention of thrombosis among long-term care residents with
atrial fibrillation: evidence of continuing low use despite consideration of stroke and
bleeding risk. Drugs Aging. 2013;30(6):417-428. 12. Silverstein MD, Heit JA, Mohr DN,
Petterson TM, O’Fallon WM, Melton LJ Ill. Trends in the incidence of deep vein thrombosis
and pulmonary embolism: a 25-year population-based study. Arch Intern Med.
1998;158(6):585-593. 13. Man-Son-Hing M, Nichol G, Lau A, Laupacis A. Choosing
antithrombotic therapy for elderly patients with atrial fibrillation who are at risk for falls.
Arch Intern Med. 1999;159(7):677-685. 14. Samama MM. An epidemiologic study of risk
factors for deep vein thrombosis in medical outpatients: the Sirius study. Arch Intern Med.
2000;160(22):3415-3420. 15. Reardon G, Pandya N, Nutescu EA, et al. Use of warfarin
therapy among residents who developed venous thromboembolism in the nursing

home. Am J Geriatr Pharmacother. 2012;10(6):361-372.

Janssen Pharmaceuticals, Inc.

S
Ja nSSen f | PHARMACEUTICAL COMPANIES OF



