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Background

There exists a tremendous need to improve quality in health care.  The 1999 Institute of Medicine (IOM) report To Err is Human: Building a Safer Healthcare System 1 generated widespread awareness of the frequency of errors in healthcare, many of which involve prescribed medications.  Studies have described a scope of medication-related problems,2 comprising problems of medication misuse, underuse and overuse that can be attributed to prescribers, pharmacists, patients and various health-system factors. 

Whether due to misuse, overuse or under-use, sub-optimal medication management substantially interferes with the achievement of good patient health outcomes, and results in enormous economic consequences.   Researchers have estimated that medication-related problems cost the U.S. health care system approximately $177 billion,3 a figure roughly equivalent to total yearly retail spending for prescription drugs.4  

Clinically important medication therapies are often not prescribed when indicated, or they are prescribed incorrectly; while patient adherence to chronic drug therapies is known to be poor and difficult to influence.


5, 6 ADDIN EN.CITE   The under-use of effective drug therapies has been identified as a prevalent problem for many health conditions, including asthma,7 depression,8 dyslipidemia,9, heart failure,10 hypertension,11 and post-myocardial infarction.12  Yet research also indicates that many patients are overmedicated, using multiple medications without valid indications or for which the evidence is questionable at best.13  The result is that many patients are under or overmedicated (or both), which causes medication management by physicians to be an enormously complex endeavor. 

The IOM's follow-up report Crossing the Quality Chasm14 detailed several action steps that the U.S. should undertake to make the health care system more effective, efficient and safe.  Two principal recommendations included in this report are the increased use of information technologies, and the need to make health care more inter-disciplinary and collaborative. In the past few years significant progress has been made towards these aims. New collaborative models of care delivery have been pioneered, which bring to bear the knowledge and skill sets of physicians, nurses, pharmacists, and other health care workers in an integrated and coordinated manner. The Chronic Care Model and the Patient-Centered Medical Home are examples of such models. Fundamental to these models is the optimal management of medication use, as supported by information technologies.  Congress fully understood the importance of drug regimen oversight provided by pharmacists when it included expanded reimbursement for medication therapy management services in the Medicare Part D drug benefit.15 

Pharmacy-led programs to improve medication management can reduce overall health care costs. A most notable example is the Asheville Project, which demonstrated that an integrated diabetes care program involving pharmacist-directed medication management and counseling reduced long-term overall health care costs.16  As another example, a community-based pharmacy management program in Virginia demonstrated savings in total yearly medical cost ranging from $1,727 to $3,521 per patient.17 These savings were mainly attributed to reduced utilization of healthcare services (e.g. reduced emergency room visits).  The ability of medication therapy management services to improve medication use quality and decrease costs was also demonstrated in an initiative by a Minnesota health plan.18 In their program, pharmacist profile review and intervention resulted in improved scores on various quality indicators, and decreased overall annual health costs by $3,768 per patient (from $11,965 to $8,197).  The researchers estimated that cost savings exceeded the expense of the medication management services by more than 12 to 1.  In sum, research has revealed that pharmacy service programs result in unchanged or moderately increased medication expense as a consequence of better patient adherence to drug therapy, yet to a magnitude that is substantially offset by reductions in overall healthcare costs.

The vision behind the ER Card program is that a patient-managed electronic personal health record, accessible by health care workers during patient interactions with the health care system, will improve the safety, effectiveness and efficiency of care delivery. The program has been operating in the state and achieving these aims since 2002.19 As a component of an integrated care delivery system, the ER Card Program offers a solution to many of the challenges described above.  It provides health care personnel with updated medical information at the point of care, thus facilitating medication reconciliation and medical decision-making. The utility of the ER Card program extends to primary care, further connecting the program into the physician office setting though medication profile reviews and through interventions by clinical pharmacists.  These activities have been shown to improve patient health outcomes and yield cost savings in several studies.20-22  

The objective of the study described in this report was to deliver the ER Card program to a group of city employees, retirees and their families, with the aim of addressing issues in medication use that can contribute to sub-optimal health outcomes and lead to increased health care costs. 

Methods
As a component of the Warwick Health Initiative, a study was conducted with ER Card, LLC wherein interested City of Warwick employees, retirees and their families (spouses and children) were enrolled in the ER Card program. Patient information was provided to ER Card staff, who compiled these data into the ER Card software. The information included patent health conditions/diseases, details of all currently used medications and drug allergies, medical providers, emergency contacts, major surgeries (anything removed or implanted), advance directives, and other pertinent health information provided by the enrollee. In addition to the pharmacist medication profile review service, members received the usual care management services provided by the program, which included contact by ER Card staff to ensure that all compiled information is current and accurate, reminders for preventative care visits, the provision of information about community resources, and alerts to inform members of product recalls.  

The patient's ER Card profile was made accessible to health care providers via the internet, and/or through the patient's sharing of her/his ER Card record as contained on a portable USB flash drive. The ER Card patient records were also accessible to emergency personnel in the Warwick area through remote laptop computers. Access was password protected and HIPAA compliant. 

All program participants had their medication profiles screened by an ER Card staff member, and reviewed by a clinical pharmacist. Initial profile reviews were performed with the intent of detecting any readily identifiable problems in medication use, such as drug therapy duplication, drug interactions, or improper dosing. Additionally, medication management issues specific to chronic disease were addressed through a systematic evaluation and examination of patients' medication profiles.  One such activity entailed the review of medication regimes to determine if clinically important therapies were prescribed and utilized by these patients. Such drug therapies included daily aspirin, which is known to reduce the risk of cardiovascular -related events; the use of medications for blood cholesterol; and the use of medications for protecting against renal disease. The clinical pharmacist also screened medication profiles to determine if patients were utilizing calcium and vitamin D supplementation as recommended. Two other activities addressed medication safety issues: profiles were reviewed to determine if patients were at risk for gastrointestinal bleeding; and for elderly patients, the pharmacist determined if patients were prescribed medications that are not recommended by experts, due to their detrimental effects on cognition or stability (i.e. can cause patient to fall). 

When one of the medication related-problems identified above was detected, the pharmacist intervened by contacting the patient, the prescribing physician, or both. Contact occurred either by telephone or written letter. 

Medication-related problems and subsequent interventions were categorized and tracked using a spreadsheet, which served to provide descriptive statistics and monitor changes.  Additionally, we have included several case reports to provide examples of the types of interventions that occurred during this study which led to meaningful benefits, which while difficult to quantify in the short term  will undoubtedly lead to improved health and reduced healthcare utilization in the longer-term. 

Results

A total of 210 employees were enrolled into the ER Card program.  Of these, 100 employees reported one or more prescribed and over-the-counter medications to ER Card care managers.  The clinical pharmacist conducted in-depth chart reviews for these patients and identified 44 patients who would benefit from clinical pharmacy interventions including patient counseling or modification of drug therapies.  Of these, 35 were identified as having one or more medication related problems (35%), including: actual or potential adverse drug events (12), drug-drug interactions (8), duplicate therapy (1), untreated indications (30), excessive dosages (2) and under-dosages (1).  Thirty-three of these patients (94%) were not current employees; 56% of these patients were City of Warwick retirees, 38% were the spouse of an employee or retiree and 6% were another family member.

Of the medication related problems identified, the most common area of intervention involved untreated indications; i.e. significant health concerns for which clinically important drug therapies exist yet were not prescribed. Of these, the most common under-treated indication was anti-platelet therapy (low-dose aspirin or other agent) for the prevention of myocardial infarction, sudden death or stroke among patients with cardiovascular risk factors (e.g. high cholesterol).  Eighteen patients were not using daily aspirin therapy, despite it being clinically warranted and not contraindicated due to patient allergy. Five patients were not receiving cholesterol lowering and/or medications for protecting kidney function or hypertension, as recommended by treatment guidelines. Two patients were receiving inadequate calcium and vitamin D supplementation, and 7 patients were identified as at risk for upper gastrointestinal bleeding resulting from the use of either chronic or high-dose non-steroidal anti-inflammatory (NSAID) medications (such as naproxen or ibuprofen), multiple anti-platelet agents or anticoagulants (such as aspirin or warfarin), or a combination of these medications. Two elderly patients (>70 years of age) were identified as being treated with medication(s) that have been shown to increase the risk of adverse events (e.g. falls) in the elderly.  

In attempting to address or resolve these medication-related problems, the pharmacist intervened by contacting the patient, the prescriber or both, either by telephone or by mail. A total of 39 letters were sent.  In some instances physicians have responded to these communications by modifying the patient's drug regimen. We expect to observe additional drug therapy modifications as patients return to their physician for their next appointment. 

Discussion


While City of Warwick employees may have had access to specialized wellness programs, it is likely that spouses, children and retirees did not have access to such programs. Thus, the care coordination and staff support provided by the ER Card program was likely of particular benefit to the non-employee study participants. Comments provided to ER Card coordinators by these members revealed a high level of satisfaction with the care management services provided by the ER Card program.


Many participants in this study were identified as having medication-related problems, some of which can be considered serious in the short term. Other identified problems, such as the lack of use of clinically beneficial therapies, can lead to increased risk of untoward health outcomes such as heart disease and kidney dysfunction, yet in the longer-term. 


The failure to utilize recommended therapies results in significant and unnecessary healthcare expenditures. For example, the clinical pharmacist's profile reviews included identifying patients having risk factors for upper gastrointestinal bleeding, and who were also using medications that are known to increase the risk of bleeding. Upper gastrointestinal bleeding (UGIB) is a serious and potentially fatal condition, typically requiring costly inpatient medical care. The estimated cost of hospitalization associated with treatment for UGIB is $5,485 per admission.23 The clinical pharmacist's review identified seven instances of drug prescribing that conferred risk of UGIB. The pharmacist's intervening to modify drug therapy in favor of safer alternatives potentially yielded $38,305 in cost savings ($ 5,485 x 7 events), notwithstanding the pain and suffering that would have been experienced by the patient had this outcome occurred. 


In our study, 35% of the medication records reviewed by the clinical pharmacist contained an actual or potential medication related problem.  Medication related problems, including adverse drug events, are a significant cause of morbidity and mortality, they increase health care costs unnecessarily, and they are common cause of admission to the hospital.24, 25   It is estimated that the average increase in healthcare cost of managing an adverse drug event is $1,000 to $2,000 per event.26  The majority (71%) of this cost is due to inpatient hospital stays.  Based upon the per-member rate of medication-related problems found in our study, we estimate that if the program was increased to enroll 1,250 City of Warwick employees, spouses and retirees, then approximately 438 medication related problems would be identified, yielding a potential  total cost savings of $438,000 to $876,000.  

The cases presented below provide examples of the types of interventions performed by the clinical pharmacist. 

Patient Case Examples

M.R. is an 84 year-old spouse of a retiree of the City of Warwick.  She has a diagnosis of atrial fibrillation with a history of high blood pressure and is taking medication (digoxin) to control her heart rate related to the arrythmia.  She did not report use of anticoagulation (preferred) or aspirin (alternative) to reduce her risk of embolic stroke.  A letter was sent to her physician detailing this medication related problem and requesting that the patient be started on therapy in the absence of contraindications.

Outcome:  aspirin 81mg daily added to regimen by physician, patient currently has normal sinus heart rhythm, but risk of ischemic stroke still exists with intermittent atrial fibrillation

B.T. is a 79 year-old spouse of a retiree of the City of Warwick.  She reports use of medications for high blood pressure and elevated cholesterol levels.  She did not report use of anti-platelet therapy (aspirin 81mg daily) to reduce her risk of heart attack and stroke.  A letter was sent to the patient to discuss with her doctor if she can start therapy with aspirin in the absence of contraindications.

Outcome: aspirin 81mg every other day added to regimen by physician

H.O. is a 71 year-old retiree of the City of Warwick.  He reports combined use of multiple anti-platelet agents (clopidogrel and aspirin), anticoagulation therapy (warfarin) and an anti-inflammatory medication (meloxicam).  Because of his age and medication interactions the patient is at increased risk of a gastrointestinal bleeding event.  A letter was sent to the patient’s physician detailing this issue and requesting that the patient be considered for alternative medications to reduce his risk of experiencing a gastrointestinal bleed. 

G.W. is a 82 year-old retiree of the City of Warwick.  She reports use of a medication that is considered by experts to be potentially inappropriate for use in the elderly.  This antidepressant medication (imipramine) has a higher risk of cardiovascular side effects (low blood pressure, hearty arrythmias) and anti-cholinergic effects (constipation, blurred vision, difficulty with urination) as compared with other available medications.  A letter was sent to the patient’s physician describing this medication-related problem and requesting that the physician consider prescribing an alternative medication to prevent adverse events.
Conclusion


The ER Card program provides various innovative features that promote safety, effectiveness and efficiency in health care utilization, supporting the efforts of patients and providers to best manage health care. One of these features is a medication profile review service conducted by a clinical pharmacist, which includes outreach to patients and providers to address the medication related problems that are identified. 


In this study, the ER Card program was made available to a group comprised of City of Warwick employees, retirees and their families (spouses and children). Numerous medication-related problems were identified. In addressing these medication-related problems, a clinical pharmacist intervened by contacting patients and health care providers. Cost-savings attributed to the elimination of these medication-related problems are expected, albeit in many instances represent the cost of an untoward health outcome that was avoided (e.g. a stroke prevented by the addition of aspirin to a patient's drug regimen). 


Considering that the average increase in healthcare cost of managing an adverse drug event is $1,000 to $2,000 per event, and based upon the rate of medication related problems found in our study, we estimate that if the program was extended to 1,200 members, the approximate cost savings would range from  $438,000 to $876,000 for medication related problems alone.   Future studies should include patient lab data, which will allow the pharmacist to recommend drug therapy monitoring to prevent adverse medication events and maximize medication efficacy and cost savings.
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