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Intensive glycemic lowering for the treatment for type 
2 diabetes mellitus (T2DM) has been shown to de-
crease microvascular and macrovascular outcomes 

in the UK Prospective Diabetes Study (UKPDS) with-
out any risk of increased harm.1,2 Over the past decade, 
evidence has shown that the outcomes and risk do not 
hold true in an older population with additional comor-
bidities and longer duration of DM. Both the Action to 
Control Cardiovascular Risk in Diabetes (ACCORD) and 
Veterans Affairs Diabetes Trial (VADT) trials showed no 
decreased incidence of macrovascular or microvascular 
complications of DM with intensive glucose lowering 
but an additional risk of hypoglycemia and even death.2-4 

Patient-specific risk factors, such as age, impaired 
renal function, and cognitive impairment, have been 
shown to lead to an increased risk of hypoglycemia in-
dependent of hemoglobin A

1c (HbA1c). Dementia and 
cognitive impairment are associated with a 2.42 and 
1.72 times greater risk of hypoglycemia, respectively, 
compared with a patient without dementia or cogni-
tive impairment.5 A post-hoc analysis of the ACCORD 
trial that analyzed the risk of hypoglycemia in sub-
group populations showed an increased risk of hypo-
glycemia in those with a serum creatinine (SCr) level 
> 1.3 mg/dL (hazard ratio, 1.66, P < .01) and increas-
ing age. Risk of hypoglycemia was highest in those 
aged ≥ 75 years but increased by 3% for every subse-
quent year (P < .01).6 These risk factors should be ad-

dressed and considered in individual patients with DM 
to safely guide therapy. 

The evidence from these landmark trials has led to in-
creased HbA

1c goals for specific patient populations in 
the most recent 2017 VA/DoD Clinical Practice Guide-
line (CPG) for the Management of Type 2 Diabetes Melli-
tus in Primary Care.7 The majority of patients with T2DM 
now qualify for HBA

1c goals  > 7.0%. According to the 
2017 VA/DoD CPG, younger patients with the absence 
of a major comorbidity and life expectancy of > 10 to 
15 years with mild or absent microvascular compli-
cations is the only group of patients who should be 
treated to an A

1c goal of 6.0 to 7.0%.7 The use of shared 
decision making and patient education to set glycemic 
goals based on “patient capabilities, needs, goals, prior 
treatment experience, and preferences” also should be 
used to increase patient education and satisfaction.7

In December 2014, the VA introduced the Hypoglyce-
mia Safety Initiative (HSI). The goal of the HSI is to “en-
able veterans living with diabetes to work more closely 
with their VA clinicians to personalize health care goals 
and improve self-management of the disease.”8 This goal 
also aligns with the US Department of Health and Human 
Services National Action Plan for Adverse Drug Event 
Prevention. One of 3 initial targets of this plan includes 
DM agents and the prevention of hypoglycemia.9 

To combat the risk of hypoglycemia and potentially 
negative outcomes, as part of the HSI, the VA is imple-
menting a clinical reminder within the Computerized 
Patient Record System (CPRS) that will prompt the pri-
mary care team to screen select patients at risk for hypo-
glycemia. The purpose of this project was to identify 
patients at high risk of hypoglycemia, individualize 
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 goals, and consider de-escalation in therapy, 
using shared decision making. 

METHODS 
This quality improvement project, conducted at the Fay-
etteville VA Medical Center (FVAMC), consisted of out-
patient services provided at 2 health care centers and  
6 community-based outpatient clinics. The project was 
exempt from institutional review board approval as the 
protocol met national VA criteria as a quality assurance 
project. 

Patients were identified using the HSI Corporate Data 
Warehouse (CDR) reports. Once patients were identified, 
a list was distributed to the appropriate clinical pharmacy 
specialist (CPS), according to patient aligned care teams 
(PACTs). The CPS contacted the patient via telephone 
or in person to conduct hypoglycemia screening. Pa-
tients on a sulfonylurea or insulin and an HbA

1c < 7% plus  
1 risk factor for hypoglycemia (aged > 75 years, serum 
creatinine[SCr] > 1.7 mg/dL, diagnosis of cognitive im-
pairment, or prescribed a cholinesterase inhibitor) were in-
cluded. These risk factors were chosen to align with the 
future clinical reminder, which is based on an increased 
risk of hypoglycemia seen in these patient populations.

Patients were included if they were receiving antidia-
betic medications through the FVAMC or outside of the 
VA and/or prescribed by a non-VA provider. Medications 
and doses prescribed by a non-VA provider were verified 
with the patient verbally during the initial interview. Once 
contacted by the CPS, any patients who no longer met in-
clusion criteria were excluded. 

The CPS used a national VA hypoglycemia screening 
note template to ask the patient about frequency and se-
verity of hypoglycemia. Hypoglycemia was defined as a 
self-monitored blood glucose < 70 mg/dL with or without 
symptoms. An additional definition consisted of typical 
hypoglycemia symptoms as reported by the patient even 
if self-monitored blood glucose was not obtained while 
exhibiting symptoms. Using shared decision making be-
tween the CPS and veteran, antidiabetic therapy was ei-
ther relaxed or continued. Relaxing therapy was defined as 
decreasing doses or discontinuation of antidiabetic medi-
cations that are known for potentiating hypoglycemia (ie, 
sulfonylurea and insulin). 

The CPS had autonomy in deciding how much to 
lower dose(s) or when to discontinue medication(s). Ad-
ditional counseling in proper medication administration, 
including appropriate timing of medication administra-
tion, also could have been the sole intervention needed for 
a given patient who experienced hypoglycemia. Counsel-

ing would have been considered continuation of therapy. 
For example, if a patient was experiencing hypoglycemia 
while taking a sulfonylurea twice daily, the CPS would 
provide counseling on proper timing of medication ad-
ministration 20 to 30 minutes before morning and evening 
meals rather than the patient’s perceived administration 
of twice daily without regard to meals. Even in patients 
who met inclusion criteria but who did not experience any  
hypoglycemia symptoms, the CPS and patient could use 

Table 1. Baseline Characteristics 

Characteristics (N = 787)

Average age (range), y 75.9 (46–97)

Average HbA1c (range), % 6.2 (4.4–6.9)

Qualifying risk factor, No. (%)
  Aged > 75 y 
  SCr > 1.7 mg/dL 
  Cognitive impairment 

520 (66)
340 (43)
  74 (9)

Average No. of DM prescriptions per person 1.7

Abbreviations: DM, diabetes mellitus; HbA1c, hemoglobin A1c; SCr, serum 
creatinine.

Table 2. Baseline Medications

Medications Prescriptions, No.

Sulfonylurea  482

Basal insulin 319

Metformin 202

Bolus insulin 182

Mixed insulin 54

DPP-4 inhibitor 34

TZD 30

GLP-1 receptor agonist 14

Pramlintide, repaglinide, acarbose 7

U-500 concentrated insulin 4

SGLT-2 inhibitor 3

Abbreviations: DPP-4, dipeptidyl peptidase 4; GLP-1, glucagon-like peptide-1; 
SGLT-2, sodium-glucose co-transporter-2; TZD, thiazolidinediones.
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recommended goal range, given their risk factors for hy-
poglycemia. This pharmacy initiative fostered increased 
communication between providers and CPS within the 
PACT team. The pharmacist was not consulted by the 
provider for management of these patients with DM, so 
therapy relaxation was documented in CPRS and was ad-
dressed at the patient’s next primary care appointment. 
Some changes also required discussion with the primary 
care provider prior to relaxation in therapy. By initiating 
these discussions with providers, opportunities arose for 
additional education on appropriate HbA

1c 
goals and why 

therapy should be relaxed in select patient populations. 

Limitations
Some limitations to this project were the use of telephone 
encounters and interpharmacist variability. Patients who 
were contacted via telephone by a pharmacist who was un-
known to them were more hesitant to make changes. Pa-
tients managed for DM by non-VA providers or patients 
receiving medications at a non-VA pharmacy were also re-
luctant to implement changes. Education was the major in-
tervention for these patients. Pharmacists were instructed 
to use their clinical judgment in addition to shared deci-
sion making with the patient when relaxing therapy. There 
was no protocol for medication changes. Although inter-
pharmacist variability is identified as a weakness, it could be 
considered more representative of daily practice. 

Additionally, despite a statistically significant increase 
in HbA

1c, which would presumably lead to fewer episodes 
of hypoglycemia, patients were not contacted again after 
the intervention to inquire whether hypoglycemia had 
decreased. Studies targeted at the impact of less frequent 
hypoglycemia events, including fewer emergency depart-
ment visits, hospital admissions, or primary care walk-in 
appointments, would improve the clinical significance of 
these data. As the HSI is implemented nationally within 
the VA, more data will be available to better evaluate the 
applicability of this clinical reminder. Locally, the crite-
ria for the clinical reminder has proved to capture a sig-
nificant number of patients experiencing hypoglycemia. 
Using national data will also help to guide the frequency 
of screening needed in this population.    

CONCLUSION
The implementation of the HSI led to increased provider and 
patient awareness of hypoglycemia. The CPS interventions 
have resulted in statistically significant increases in HbA

1c lev-
els, which would seemingly decrease the patient’s risk of ad-
verse outcomes as shown in the ACCORD and VADT trials. 
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shared decision making with emphasis on appropriate 
HbA

1c goals to determine whether relaxation in therapy 
was appropriate.

Data Collection
Baseline demographics, including prespecified risk factors 
for hypoglycemia, were collected. Data were imported 
into the HSI CDW from the national VA hypoglycemia 
screening note template completed by the CPS. From the 
data CDW, frequency and severity of hypoglycemia were 
recorded. The CPS interventions were also quantified; 
HbA

1c data were obtained in patients in whom therapy 
was relaxed 3- to 6-months postintervention. 

Statistical Analysis
Descriptive statistics (mean, range) were used for analyz-
ing results. A t test with a 1-tailed distribution was used 
to analyze the change in HbA

1c after CPS intervention  
(α = .05). 

RESULTS 
On August 17, 2017, 839 patients were identified 
across all FVAMC facilities from the HSI data CDW. 
Patients were contacted through February 16, 2018. 
A total of 52 patients were excluded as they no longer 
met inclusion criteria or were deceased at time of re-
view. Of the 787 patients who were included, 619 (79%) 
were evaluated by the CPS; 168 patients could not be 
contacted. At baseline, the average age was 75.9 years, 
average HbA

1c was 6.2%, and most patients who met in-
clusion criteria were aged > 75 years (Table 1). 

The most commonly prescribed antidiabetic prescrip-
tion was a sulfonylurea (482 prescriptions) followed by 

basal insulin (319 prescriptions; Table 2). Of the 619 pa-
tients evaluated by a CPS, 159 (26%) reported hypoglyce-
mia. Frequency of hypoglycemia was reported as 13% 
of patients who experienced hypoglycemia once in the 
past few months, 8% 2 to 3 times per month, 4% once 
weekly, and < 1% daily (Figure 1). Severity of hypogly-
cemia was analyzed by asking patients how often a hy-
poglycemic episode was severe enough that they felt 
that they might pass out. Of the 159 patients reporting 
hypoglycemia, 132 stated “never,” 23 stated “once,” and  
4 stated “2 to 3 times per month.” Eight patients reported 
a hypoglycemic episode severe enough to require a visit to 
a clinic, emergency department, or hospital. 

The CPS used shared decision making to relax antidi-
abetic therapy in 102 (16.5%) of the total number of pa-
tients contacted (Figure 2). Lab orders were entered for 
the patient to obtain an HbA

1c in 3 to 6 months in those 
in whom therapy was relaxed. A total of 70 patients ob-
tained a follow-up HbA

1c. Average HbA1c prior to follow-
up was 6.28%, and HbA

1c after pharmacist intervention 
was 6.57%. This is an average increase in HbA

1c of 0.29% 
(P < .01). Average time lapse between therapy relaxation 
and follow-up HbA

1c was 86.6 days.

DISCUSSION 
The primary objective of this project was to identify 
patients at risk for hypoglycemia. Approximately 1 in  
4 patients reported any incidence of hypoglycemia, 
which shows that the prespecified inclusion criteria 
was an appropriate guide for hypoglycemia screen-
ing. The episodes of hypoglycemia were typically in-
frequent, occurring only once every few months. 
This could have contributed to a lower rate of ther-
apy changes compared with the rate of hypoglycemia. 
Overall, hypoglycemia was not severe; 83% of patients 
did not report any symptoms of faintness. Pharmacists 
were able to intervene and relax therapy in 102 pa-
tients to try to prevent episodes of hypoglycemia and 
negative outcomes. These interventions led to a sta-
tistically significant increase in average HbA

1c in these  
patients. Throughout these encounters with the CPS 
and patient, there were also innumerable outcomes sec-
ondary to the use of shared decision making. Regard-
less of medication changes, there was increased patient 
education concerning hypoglycemia treatment, medica-
tion administration times, and HbA

1c goals. 
This project’s strengths included the large sample size, 

appropriate inclusion criteria that identified patients at risk 
for hypoglycemia, and the use of shared decision making. 
It was also beneficial to obtain HbA

1c levels after a relax-
ation in therapy for objective outcomes. The increase in 
HbA

1c levels showed a statistically significant gain, which 
led to more patients having an HbA

1c closer to a CPG-

Figure 1. Frequency of Hypoglycemia
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Figure 2. Pharmacist Intervention


