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	Severe hypoglycemia is a life-threatening diabetes treatment complication associated with increased risks of falls, cardiovascular events, cognitive decline, and mortality. Our objective was to determine whether proactive outreach by a clinical pharmacist applying an evidence-based hypoglycemia prevention algorithm, “Hypoglycemia on a Page” (HOAP) would result in safer diabetes regimens among patients with type 2 diabetes (T2D) at high risk for hypoglycemia.

	Existing Evidence
	Each year, approximately 11% of KPNC patients with type 2 diabetes experience severe hypoglycemia (hypoglycemia requiring third-party assistance) with risk increasing with age and duration of diabetes. Hypoglycemia is morbid (associated with falls, fractures, automobile accidents, cardiovascular events, dementia, and even death), and costly (total annual direct medical costs ~$1.8 billion in 2009 in the US). However, hypoglycemia in patients with T2D is not adequately recognized and documented, and providers rarely make appropriate preventive changes to the care plan[6]. Ever since landmark clinical trials (e.g., UKPDS) demonstrated that lowering blood glucose levels reduced the risk of long-term diabetes complications, the medical community and quality organizations like NCQA, have prioritized A1C reduction, often disregarding the hypoglycemia risk associated with the medications used to achieve those goals. 
We previously developed a hypoglycemia risk stratification tool that categorizes patients as low, intermediate or high risk for ED visit or hospitalization for hypoglycemia[1, 2]. We found that patients classified as high risk for hypoglycemia were 35 times more likely to have an ED or hospital admission for hypoglycemia in the subsequent 12 months, compared to patients classified as low risk. While we can effectively identify patients at high risk for hypoglycemia, no well-validated, clinical or population management protocol for hypoglycemia prevention exists. Clinicians need guidance on how to minimize hypoglycemia risk without sacrificing glycemic control.

	Target Population
	The eligible population for the pragmatic RCT included adult KPNC members with T2D identified as being at high hypoglycemia risk based on our hypoglycemia risk stratification tool or recent (within 6 months prior to inclusion in the cohort) ED visit or hospitalization with a primary or principal diagnosis, respectively, of hypoglycemia.

	Intervention or Exposure
	Patients were randomized to either (1) protocol-driven outreach by a clinical pharmacist (intervention arm, n=100), or (2) usual care (control arm, n=100). The protocol-driven intervention included the following: 1) primary assessment of the patient (diabetes medication regimen, relevant lab tests, CGM prescription, glucagon prescription, self-reported history of hypoglycemia, hypoglycemia unawareness, eating patterns, food insecurity, alcohol intake, and support systems), 2) intervene to reduce hypoglycemia risk (diabetes regimen changes, prescribing CGM if appropriate, prescribe glucagon, providing patient education, documenting hypoglycemia risk on the problem list), and 3) follow-up assessment (effectiveness of new regimen, self-reported hypoglycemia, hypoglycemia unawareness).

	Outcomes/Key Findings
	In our preliminary analysis, we first assessed the impact of passive dissemination of HOAP on severe hypoglycemia rates using interrupted time series. This passive dissemination did not show significant improvements in hypoglycemia rates (data not shown). In contrast, the active dissemination of HOAP via a Hypoglycemia Champion in our clinical trial demonstrated a significant effect at 6 months. More patients randomized to the intervention arm were switched to a safer diabetes regimen (28% vs. 16% in control arm, p=0.04) and experienced far fewer hypoglycemia-related ED or inpatient encounters (0% vs. 5.3%, p=0.02). We did not see worsening HbA1c control in the intervention arm, compared to the control arm (62% vs 64% with HbA1c < 8%, p=0.82).  

	Resulting Action/Change
	This randomized pragmatic trial demonstrated that active dissemination of the HOAP guidelines via a dedicated Hypoglycemia Champion improves diabetes regimen safety and lowers the rates of hypoglycemia.  Adding clinical pharmacists trained to implement the HOAP algorithm (i.e., Hypoglycemia Champion) into collaborative team-based care improves medication optimization and patient outcomes. This approach provides an evidence-based, targeted strategy for preventing severe hypoglycemia in high-risk individuals that enhances patient safety and potentially reduces overall health care cost.  

	Additional Recommendations
	The Hypoglycemia on a Page algorithm was shared with KPNC stakeholders and made available for general use by KPNC diabetes care providers by publishing it in the KP Clinical Library (i.e., passive dissemination).  It is possible that a more rigorous provider education regarding the HOAP algorithm for APMs and PCPs would also improve outcomes. Diabetes providers likely need to receive more education on this topic, which has not been a high regional priority.

	Implementation Tools	
	At this time, no additional resources exist to fund a “hypoglycemia champion”, as was used in our clinical trial. However, the effectiveness of passive HOAP dissemination could be improved. We propose to provide regional education to the diabetes care providers (APMs and PCPs) around the region via “APM office hours”, sharing a more nuanced approach to diabetes control that includes strategies for reducing hypoglycemia risk while still meeting current HEDIS metrics. We also propose to incorporate a “hypoglycemia” risk flag into PROMPT (the population management tool used by the diabetes care managers and PCPs), since high risk patients are not easily identified by A1c levels. 

	Implementation Measurement
	One objective measure of successful implementation of hypoglycemia risk reduction strategies is the new HEDIS measure which assesses emergency department visits for hypoglycemia in older adults with diabetes: “Emergency Department Visits for Hypoglycemia in Older Adults with Diabetes”
In addition, we have seen markedly increased use of continuous glucose monitoring (CGM) in our insulin-treated diabetes patients. Once we have CGM data integrated into health connect, we will be able to more easily assess “time below range” (one of the CGM metrics), and this will serve as a direct measurement of implementation of hypoglycemia prevention strategies. In the future, HEDIS will be likely pivoting to include hypoglycemia-based metrics in the assessment of “good glycemic control” to which health plans are held accountable.  
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*Defined as discontinuation of sulfonylureas, bolus or mixed insulin.




