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Challenges to Patient Access to Pharmaceuticals: Pricing, Coverage, and Administrative Roadblocks



ABSTRACT
Patient access to pharmaceuticals in the United States is firmly controlled by governmental and third-party payers and their financial associates that mediate the exchange of goods and services between patients and clinicians, health systems, and manufacturers. Recent medication approvals highlight why and how payers impede distribution of clinically superior medications. Although imposed limitations on availability may be rational considering the fiduciary responsibilities of payers and ongoing escalating spending on health care and pharmaceuticals, transparency and communication is lacking. Analysis of the current health insurance landscape suggests mechanisms by which patient access to appropriate medications can be improved, and patient and clinician frustration can be reduced, while acknowledging the financial realities of the pharmaceutical marketplace. We propose creation of a standardized and transparent process for coverage decisions and administrative barrier establishment that is defensible based on clinical and cost-effectiveness evidence. These reforms will benefit patients and improve the efficiency of the pharmaceutical system.


INTRODUCTION
A novel medication must pass multiple milestones before it reaches a patient. Nonetheless, demonstrable benefit in large randomized clinical trials and approval following stringent regulatory evaluation are not sufficient to successfully impact patients. Patient access is firmly controlled by governmental and third-party payers and their financial associates that mediate the exchange of goods and services between patients and clinicians, health systems, and pharmaceutical manufacturers. Recent novel medication approvals highlight why and how payers impede distribution of clinically superior medications. Although imposed limitations on availability may be rational considering the fiduciary responsibilities of payers and ongoing escalating spending on health care and pharmaceuticals, transparency, consistency, and communication are lacking. Analysis of the current health insurance landscape suggests mechanisms by which patient access to appropriate medications can be improved, and patient and clinician frustration can be reduced, while acknowledging the financial realities of the pharmaceutical marketplace. 

US HEALTHCARE INSURANCE STRUCTURE
The United States (US) health insurance system is structured such that multiple intermediaries modulate the accessibility of prescribed medications (1). Health insurers pay clinicians and manufacturers on behalf of patients, often through other intermediaries including pharmacy benefit managers and pharmacies. There are multiple ‘middle-men’ between manufacturers and patients. Payers and their business associates negotiate contracts with industry and manufacturers of medical goods and services and separate contracts with clinicians, patients, and pharmacies, among other components of the health care system (1). In the US, as of June 2017, 9% of the population remained uninsured, 26% of those under 65 years of age without a disability were covered by a public health plan (Medicaid/CHIP) and 65% were covered by a private plan (2). Most US adults are covered by commercial insurance; Medicare covers fewer than 1/3 of the number of patients covered by private payers. 

EVOLUTION OF THE US COMMERICAL PAYER SYSTEM
Although US health insurance companies may have originated as non-profit entities mutually beneficial for medical systems and patients, legal changes and evolution of the industry have established them as profit-driven entities (1,3).  Health insurance in the US initially proliferated as non-profit Blue Cross plans in the 1930s when commercial insurers believed that the financial risk and variability of health care were too dangerous to insure (1). Blue Cross plans (which later merged with Blue Shield) were charitable organizations organized in exclusive territories to prevent competition; they existed in all states by the mid-1940s. In 1954 health benefits became a federal tax-advantaged form of income which cemented them as a financially efficient payment scheme for employers. 
Commercial insurers expanded into the health insurance market in the 1950s by undercutting the non-profit payer market (1). Regional Blue Cross plans effectively pooled risk amongst their constituents. Commercial payers broke down the system by offering lower rates to healthier and less financially risky individuals. Systematic removal of lower risk patients from the Blue Cross pooling raised coverage costs for the remaining higher risk population without improving health care efficiency. 
The US federal government declared that health insurance was a for-profit industry when the Tax Reform Act of 1986 removed the Blue Cross/Blue Shield charitable status because of their “unfair competitive advantage” engaging in health insurance that was felt to be “inherently commercial” (1). Although federal insurance through Medicare was established in the 1960s, Blue Cross/Blue Shield organizations were the fiscal intermediaries almost from the outset (1). Thus, since the 1980s private insurers, whether through their commercial plans or administration of Medicare plans, have used their coverage determinations to decrease the utilization of medical therapies due to cost, marginal safety, or marginal efficacy profiles (4-6). Although these efforts might be construed as aiming to reduce total health care cost, any such effect was diminished by the direction of at least portions of insurer savings toward profit.  

PHARMACEUTICAL PRICING
Prescription medication spending, like healthcare spending overall, continues to rise faster than inflation even though the US already spends more per-capita than any other developed nation (3). The trend has been most prominently spurred by increases in brand-name drug prices, however it is modulated by multifaceted interactions among entities in the healthcare industry, interfaces with tax policy, and mandates by governmental forces (1,7). The pharmaceutical industry is protected in setting brand-name drug prices by government-protected market exclusivity following FDA approval and patenting. Thus, brand name prescription drug pricing is typically based on market tolerability rather than cost-effectiveness of the agent (3). While it certainly is expensive to research and develop a novel pharmaceutical agent, the actual cost is uncertain, and often only 10 and 20% of pharmaceutical industry revenue is invested in research and development (3,8).
On the other hand, the true costs of medications, as well as projected pricing in the setting of a theoretical functional and transparent market, are difficult to decipher because of the opaque contracts and incentive structures insurers, industry, pharmacies, pharmacy benefit managers (PBMs), and employers use to exchange money (1,3,9). Each individual party in this network negotiates its own set of prices, discounts, reimbursements, and rebates, none of which are released to the public, and each of which is variable by the insured population and other regional differences (7,9). Industry coupons are an extension of this system, a rebate directly to patients to drive increased payment by health insurers. Of all drug benefits plans, over 85% report rebate arrangements even on non-specialty drugs (9). The list price of a pharmaceutical does not capture these subsequent downstream exchanges. However, the culmination of these deals, including out-of-pocket patient cost, determines the accessibility or lack thereof of medications to the patient, including the patient’s out-of-pocket cost. Although most publicized in the US, similarly complex system exists worldwide (10). (Figure 1)) 
Unfortunately, this intricate system best serves the financial intermediaries (11). Hidden prices, reimbursements, and rebates create a ‘prisoner’s dilemma’ of confidential price negotiation where transparency is avoided for concern of acutely limiting payer and seller bargaining power, perpetuating the system. Most pharmaceutical pricing is managed by one of three PBMs: Express Scripts, Caremark, and UnitedHealthcare. These profit by using their intermediary status to sell medications for more than they have negotiated to pay and by taking payments from industry in exchange for increased product market share (3). Intermediaries prevent information sharing and distort prices and costs, prohibiting consumers from being truly informed and rewarding all involved parties except clinicians (other than in the case of certain clinician-distributed drugs) and patients (1,3). Because of this opacity, and the role of PBMs in price-containment, it however remains unclear whether patients would see any differences in pharmaceutical cost or copayments in a similar system if the PBMs were removed. 

THE ROLE OF PAYERS IN PHARMACEUTICAL PROVISION AND COST CONTROL
The healthcare system relies on payers to insulate patients from financial risk by pooling risk. However, because commercial payers and industry maintain financial solvency by generating capital, payer and industry profit margins are also in direct conflict, incentivizing payers to negotiate discounts (4). However, payers also intentionally impair product utilization and shift costs to patients to protect their bottom line. The majority of drug benefit management focuses on managing the escalating drug costs by these methods. [Consider Table or Figure of Payer Activities]. Insurers typically use two mechanisms to limit pharmaceutical use by their members and negotiate favorable cost-containment. 1) Payers determine whether the medication is covered by the plan and included in the formulary; 2) Payers construct administrative barriers within the plan to otherwise impede use or to reduce payment costs when prescribed. 
Coverage typically refers to whether the health insurance provider will offer the medication; if an agent is not covered it is a formulary exclusion. Few details of payer coverage decisions have been released to the public. However, for the new and expensive proprotein convertase subtilisin/kexin type 9 (PCSK9) inhibitors, coverage was shown to vary widely among commercial and public insurers (12). These reports suggest that during internal coverage deliberations the same data are interpreted differently by each payer according to its expert input, economic analyses, and likely due to differences in its financial structures and patient populations. Formulary exclusions vary by payer plan, disease state, and drug class but PBMs and payers universally continue to exclude greater numbers of drugs from their formularies each year (9,13). Unsurprisingly, formulary exclusions create substantial patient dissatisfaction with health plans (9).
Nevertheless, formulary coverage for a medication does not translate into full patient access. Payers employ several barrier mechanisms to support their bottom line, including prior authorization, restriction of prescribing to specialists, step-therapy, and quantity limits. Cost-sharing strategies include tiered pricing, copayment, and coinsurance. These barriers are rarely implemented for cheaper generic options. Prior authorization is frequently enacted for high-cost novel drugs. Between commercial and public plans, 82-97% that covered PCSK9 inhibitors required prior authorization, typically requiring forms with 11-33 fields and usually mandating submission of medical records (12). Prior authorization is typical for sacubitril-valsartan, the novel expensive medication for heart failure (Table 1). Overall 92% of plans report that they utilize prior authorization (9). The prior authorization process requires substantial effort expenditure by clinicians, office staff, patients, and payers because of appeals, and the lack of transparency is frustrating and inefficient. Additionally, 82% of payers require step-therapy for at least some medications, and 83% of cases require specialty care management (9). A process for assuring appropriate use of expensive drugs, based on approved indication, evidence-based clinical practice guidelines, and perhaps analysis of cost-effectiveness, could be a good idea if it were developed and implemented transparently and uniformly based on clinician-insurer partnership. Unfortunately, the clinical community has neither a role nor a window into the decision-making, leaving the clinician and patient at the mercy of internal decision-making, payer by payer.
Cost-sharing mechanisms increasingly transfer more of the financial burden directly to the patient by way of copayments and coinsurance in complicated tiered formularies, with increasing deductibles and premiums (14). Copayments set fixed out-of-pocket contributions for drugs based on their cost tier, coinsurance requires out-of-pocket payment of a percentage of the drug cost. These mechanisms contribute greatly to the rapid growth in out-of-pocket spending on health care (7,9). If approved following prior authorization, the PCSK9 inhibitors assume specialty tier status 32-93% of the time, requiring high copayment or coinsurance, and 64-90% of plans required step-therapy (12). Furthermore, only 36% of payers offered maximum annual out-of-pocket limits for prescription drug use in 2017, down from 46% in 2016 (9).
Cost-sharing can threaten the health of socioeconomically fragile individuals who are more likely to defer appropriate medication use in favor of nutrition, family care, and other necessities. As prices rise cheaper options such as generic pharmaceuticals gain more traction (15). Patients are more likely to adhere to generic therapy than medication options with higher out-of-pocket costs, limiting their options (16). Many patients do not have the financial resources to pay for high out-of-pocket costs and almost one in ten do not take medications as prescribed due to cost (17). Nonetheless, increasing consumer sensitivity to medical care costs have been promoted by federal government legislation, such as through the creation of Health Savings Accounts in high-deductible insurance plans (1). Surprisingly, despite increasing prices and out-of-pocket spending by consumers, prescription drug utilization has continued to increase. Payers may reason that they should thus continue to shift the cost-burden to patients to effectively reduce utilization (7). Although a consistent partnered clinician-insurer approach to assuring prescription appropriateness makes sense, a financial disincentive to a patient to take an appropriately prescribed drug does not.

PAYER DECISION-MAKING
The process and rationale by which payers determine coverage, barriers to utilization, and cost-sharing schemes are not transparent to the public (18). Payers reportedly use a wide variety of clinical and non-clinical advisors to establish their drug benefit, including consultants, brokers, PBMs, their human resources department, and contracted health plans, but the choice of advisors and advising system is not standardized (9). Physician employed by insurers are usually involved, though typically are not endowed with the authority to make the coverage decisions (18). Use of consultants is increasing, but patients and patient advocates rarely play a role in this process despite clear desire by patients to be involved in health technology assessment (19,20). Exclusion of the patient voice from coverage discussions reinforces the need for reformed payer focus on patients, outcomes, and rational decision-making. Some payers release evidence, cited during coverage deliberations, that appropriately include clinical guidelines, clinical trial evidence and systematic reviews, and cost-effectiveness analyses (19,21). However, reports of budget analyses are conspicuously lacking from these revealed deliberations and utilized data interpretation strategies may differ substantially from generally accepted scientific views, including in assessment of benefits for patient subgroups.  
Nevertheless, commercial insurance drug plans frequently rely on their PBM to minimize cost by negotiating discount prices and rebates when designing formularies; 73% of plans enact the national preferred formulary negotiated by their PBM without change. These formularies are designed to decrease cost and maximize profit and market share; only 23% of plans create their own formularies (9). But drug benefit plan developers acknowledge that PBMs are inferior to health plans at performing patient care and clinical functions. Likely for these reasons, payer drug exclusion policy decisions often appear indifferent to the clinical outcomes faced by patients. Of published studies on the effects of formulary drug exclusions, positive effects were found on the targeted disease states in approximately 30% and negative effects in another 30% (13). These coverage decisions are also agnostic to the total healthcare system expenditures, as overall healthcare spending for a disease state can be increased as a result of coverage determinations while saving money for a payer (13). Alternatively, utilization of evidence-based and guideline-directed medications may reduce downstream and total health system costs.
Although Medicare is the single largest US healthcare payer, and although its practices are imperfect, they are intended to be based on sound scientific data. But commercial payers disagree with federal Medicare coverage decisions in 49% of cases (22). Payers also do not utilize regulatory approval decisions to determine coverage; for some drug classes coverage determinations are consistent with the FDA in only 15% of cases while 69% of payers are more restrictive (23). 
Clinically irrational explanations for prior authorization denials potentially occur because these policies may override sound scientific data in favor of decreasing use of drugs deemed too expensive and thereby reducing payer expenditures. Prior authorization complexity and irrationality may purposefully create calculated frustration to further deter expensive medication use. These policies are economic decisions based on the price of the product and the financial burden for the payer, but likely without adequate consideration of cost-effectiveness. Clinical justifications are not communicated to clinicians and patients because the decisions may not be clinically justifiable. One example is the requirement for step therapy when prescribing sacubitril-valsartan (Table 1). Although a large randomized controlled trial demonstrated superior mortality and decreased hospitalizations with sacubitril-valsartan over enalapril for patients with heart failure already tolerating enalapril or an equivalent angiotensin converting enzyme inhibitor, patients included in the trial were not ‘failing’ enalapril (24). As described, step therapy does however powerfully exclude potential patients from receiving insurance approval for this effective and life-saving agent that has received a Class I indication in the American Heart Association, American College of Cardiology, and Heart Failure Society of America joint heart failure management guidelines (25). 
Continuing with this example, coverage barriers to sacubitril-valsartan by payers within a single state from the United States are displayed in Table 1. The variable clinical requirements mandated by insurance payers when compared to the PARADIGM-HF inclusion and exclusion criteria are demonstrated (Table 2). Variability is not unique to this particular drug. Inconsistent coverage and barrier decision-making by payers have been demonstrated across numerous drug classes and disease states (23). The evidence requirements for coverage decisions also differ between governmental and commercial decision-makers as well as between international and US governmental and commercial insurers (26).

SYSTEMIC CHANGES
	Changes to the current system will be required to improve timely patient access to appropriate therapies and standardize rational methodologies for generating coverage barriers. Broadly, the goals of this transformation will be to create transparency and maintain an evidence and cost-effectiveness basis, determined through transparent partnership among insurers, clinicians, and patients, for coverage and establishment of administrative barriers. These modifications could come from within the system, motivated by improved patient care or overall efficiency, or from without compelled by regulatory mandate. These changes could stem from governmental regulation already being implemented by some states, including but not requiring a single-payer insurance plan, or vertical integration, which would ideally lead to greater market clout on the behalf of consumers and removal of intermediaries (27). In an integrated health maintenance organization model the prescribing entity purchases the pharmaceuticals and is thus responsible for the outcomes and patient satisfaction. Currently used transparent quality metrics could then be applied to calculate cost-effectiveness for clinical outcomes and share that data with patients, allowing choice and market forces. Rather than identify which of these strategies is superior, we aim to focus on the decision-making methodology that should be deployed, irrespective of implementation approach.

RECOMMENDATIONS
We suggest the following specific improvements for the process of payer coverage determination, construction of administrative barriers and cost-sharing, and interaction with clinicians and patients. These accept the financial realities of the business priorities of payers and manufacturers while rendering the process more evidence-based and transparent, as well as seeking to soothe existing animosity among payers, clinicians, and patients. Reformed payment and coverage decision processes have the potential to decrease prior authorization review burden, improve public opinion of payers, increase appropriate patient access, harmonize pharmaceutical pricing, and augment the overall efficiency of the system:
1. Expertise in clinical data interpretation, pharmaco-economics, and cost-benefit analysis should be synthesized and cost-effectiveness research strategically instilled into the price and accessibility negotiations between payers and manufacturers. Payers should utilize a prespecified and structured coalition of experts in clinical trial interpretation and pharmaco-economics, as well as patients, patient advocates, and clinicians to make harmonized national evidence-based coverage decisions. Standard data interpretation practices should be developed and harmonized. Patient involvement needs to be championed. Heretofore coverage deliberations have routinely excluded patients and patient advocates, resources that can offer context, prioritization, and direct assessment of the relative worth of novel interventions (20,28). As the individuals burdened by the relevant disease state, their role in these determinations is essential (29,30). Patients can then vet and explicate the coverage decision and subsequent cost barriers to their peers, helping to assuage concerns of the affected patient community (30). This may allow better assessment of the optimal use of novel therapeutics to improve care and reduce physician and patient frustration with payers. 
2. Payers should render their decisions to clinicians and patients in a modernized prior authorization system. The submission, acknowledgement, and response should do away with antiquated fax machines and embrace modern electronic communication and efficiency. Payers should clearly state which medications are priced such that payment barriers are required, what steps are required to secure the medication for patients, whether those are step therapy, cost-sharing, or specialist prescription. If formulary exclusions or barriers to payment are constructed based on clinical criteria, such as step therapy or clinical measurements such as left ventricular ejection fraction or lipid levels, the relevant published literature should be publicly cited and explained. These improvements should reduce the number of prior authorizations submitted, administrative costs, and frustration with the process by making the steps clear and evidence-based, and demonstrating rationality. This mechanism may also put pressure on pharmaceutical producers to lower pricing in appropriate settings. 
3. Cost-effectiveness and comparative effectiveness data should continue be generated by neutral parties and accepted by manufacturers to allow rational decisions. Although some therapeutic areas frequently lack comparative effectiveness data at the time of regulatory approval and payer decision-making, at least 75% of cardiovascular disease medications are approved with available comparative effectiveness data (31). These data should be utilized as part of these pricing negotiations and coverage decisions as drug pricing frequently is not concordant with published cost-effectiveness research (32). Because it is accepted that payers are not required to cover highly expensive medical treatments, even if cost-effective, particularly if applicable to large populations, utilization of these data does not inevitably create unacceptable expenditures (33).
4. Payers should broadly enact and publicize transparent cost-sharing calculators to allow patients and clinicians to rationally evaluate their medication choices and pricing to facilitate shared decision-making. Thirty-three percent of drug benefit plans offer transparent cost-sharing tools to allow the patient to rapidly and easily assess the out-of-pocket expenses for a choice of medications (9). Expanded use could reduce frustration and assist appropriate patient authorization requests.
5. In the US, payers should participate in the Payer Communication Task Force (PCTF) facilitated by the US Food and Drug Administration in order to engage in developing cost-effectiveness analyses early during regulatory evaluation of novel therapeutics (34). Participation during the average of 8 years of drug development prior to regulatory approval may allow payers early fiscal planning and formulary preparation to absorb the impact of novel and more costly medications, while ensuring they reach appropriate patients (35). Invariably improvements in patient access will need to be achieved by payers and manufacturers working together to establish compromise on pricing and coverage of novel and beneficial medications.
6. A prior authorization reporting tool should be created for all novel medications and should be available to all prescribers. A similar tool has been created by the American College of Cardiology for PCSK9 inhibitors (http://www.acc.org/partool) to allow tracking of prior authorization decisions and requests. These data will allow patients to see the practice patterns of the commercial insurers, and when possible return purchasing power to consumers to elect the payer that provides the best care. 

SUMMARY
Patient access to novel pharmaceuticals frequently limited by commercial payers use of administrative and cost-sharing barriers. This system is perpetuated by a fractured and opaque drug pricing and purchasing system that involves multiple intermediaries and limits consumer market forces. We propose creation of a standardized and transparent process for coverage decisions and administrative barrier establishment that is defensible based on clinical and cost-effectiveness evidence. These reforms will benefit patients and improve the efficiency of the pharmaceutical system.
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Figure Legends
Figure 1. The complicated system of prescription drug costs and pricing.
Tracking Who Makes Money On A Brand-Name Drug available free from Kaiser Health News, https://khn.org/news/tracking-who-makes-money-on-a-brand-name-drug/. 
A new figure could be created using these as templates: http://drugchannelsinstitute.com/files/2017-PharmacyPBM-DCI-Overview.pdf https://kaiserhealthnews.files.wordpress.com/2016/10/pipelinetoprofits.pdf
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Table 1. Coverage Barriers to Sacubitril-Valsartan by Virginia Payers
	Payer
	Plan Type
	PA
	Formulary Tier
	Step Therapy
	PA Requirements
	NYHA Class
	LVEF
	Lab Tests
	Specialist Approval
	Quantity Limits

	Department of Veterans Affairs
	Federal
	Yes
	3/3
	Yes
	Max stable BB & ACEi/ARB for >4 weeks & at dose equivalent ≥ enalapril 10 mg BID
	II or III
	≤35%
	BNP ≥150 or ≥100 if hospitalized
	Cardiologist
	No

	Aetna
	Medicare
	No
	3/5
	No
	Max stable BB & ACEi/ARB for >4 weeks & at dose equivalent ≥ enalapril 10 mg BID
	II or III
	≤35%
	BNP ≥150 or ≥100 if hospitalized
	Cardiologist
	No

	Aetna
	Commercial
	Yes
	2/3
	No
	Authorization for 12 months
	II, III or IV
	Reduced
	No
	No
	2 per day

	Anthem
	Medicare
	Yes
	4/5
	No
	LVEF≤40%
authorization for 12 months
	No
	≤40%
	No
	No
	60 per 30 days

	Anthem
	Commercial
	Yes
	3/3
	No
	Authorization for 12 months
	II, III or IV
	≤35%
	No
	No
	2 per day

	Blue Cross Blue Shield
	Medicare
	No
	4/5
	No
	LVEF≤40%
authorization for 12 months
	No
	≤40%
	No
	No
	60 per 30 days

	Caremark
	Commercial
	No
	2/3
	No
	Authorization for 12 months
	II, III or IV
	≤35%
	No
	No
	No

	Cigna
	Medicare
	No
	3/5
	No
	LVEF≤40%
authorization for 12 months
	No
	≤40%
	No
	No
	60 per 30 days

	Cigna
	Commercial
	Yes
	2/3
	No
	NYHA class & LVEF only
	II, III or IV
	≤40%
	No
	No
	No

	Express Scripts
	Medicare
	No
	3/5
	No
	LVEF≤40%
authorization for 12 months
	No
	≤40%
	No
	No
	62 per 31 days

	Express Scripts
	Commercial
	Yes
	2/3
	No
	Authorization for 12 months
	II, III or IV
	≤40%
	No
	Cardiologist
	No

	Humana
	Medicare
	Yes
	3/5
	No
	Approved in plan year durations or by clinical review
	II, III, or IV
	≤40%
	No
	Cardiologist
	60 per 30 days

	Humana 
	Commercial
	Yes
	2/4
	No
	Approved in plan year durations and continues to receive benefit from Entresto
	II, III, or IV
	≤40%
	No
	Cardiologist
	60 per 30 days

	United Healthcare
	Medicare
	No
	3/5
	No
	Approved in plan year durations or by clinical review
	II, III, or IV
	≤40%
	No
	Cardiologist
	2 per day

	United Healthcare
	Commercial
	Yes
	3/3
	Yes
	Stable BB; document positive clinical response to therapy; authorization for 12 months
	II, III, or IV
	≤35%
	No
	Cardiologist
	60 per 30 days

	Virginia Medicaid
	Medicaid
	No
	1/2
	Yes
	Authorization for 12 months
	II, III, or IV
	≤40%
	No
	No
	2 per day


BB = Beta-adrenergic receptor antagonist; BID = twice daily; BNP = brain natriuretic peptide; ACEi = angiotensin converting enzyme inhibitor; ARB = angiotensin receptor blocker; PA = prior authorization; ; BNP values expressed in pg/mL which are equivalent to ng/L; Adapted from www.entresto-coverage.com.



Table 2. Requirements for Inclusion in the PARADIGM-HF Clinical Trial of Sacubitril-Valsartan
	Trial
	ACEi/ARB & BB Requirements
	NYHA Class
	LVEF
	Lab Tests

	PARADIGM-HF (24)
	Max stable BB & ACEi/ARB for >4 weeks & at dose equivalent ≥ enalapril 10 mg BID
	II, III, or IV
	≤40%
	BNP ≥150 or  ≥100 if hospitalized


BB = Beta-adrenergic receptor antagonist; BID = twice daily; BNP = brain natriuretic peptide; ACEi = angiotensin converting enzyme inhibitor; ARB = angiotensin receptor blocker; BNP values expressed in pg/mL which are equivalent to ng/L.
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