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ARTICLE INFO ABSTRACT
Keywords: Background: Limitations in access to specialty diabetes care exist. Endocrinology eConsult that integrates pro-
Professional continuous glucose monitoring fessional continuous glucose monitoring (CGM-enhanced eConsult) may improve healthcare delivery, but has yet

Referral and consultation
Diabetes mellitus, type 2
Pharmacists

Certified diabetes educators

to be evaluated. We implemented a pilot program for patients with type 2 diabetes (T2DM) managed by primary
care clinical pharmacists using CGM-enhanced eConsult and evaluated the acceptability and clinical outcomes in
comparison to routine in-person endocrinology consultation.

Methods: Seventy-four adult patients with established T2DM (age 18-65) were included. Twenty-nine were seen
in-person by endocrinology and 45 were seen by pharmacists in primary care. Thirteen patients were referred for
CGM-enhanced eConsult. Acceptability was assessed with pre/post clinician acceptability questionnaires and
patient assessment of perceived burden. Clinical outcomes included time to first specialty appointment, baseline
and 3-month follow-up HbAlc, and antihyperglycemic medication use.

Results: There were no differences in patient acceptability of the CGM-enhanced eConsult as compared to
endocrinology referral or pharmacy care. At baseline, all patients referred for eConsult were prescribed insulin.
Three-month glycemic outcomes were comparable, with HbAlc reduction 1% + 2% in endocrinology, 1.5% +
1.1% with CGM-enhanced eConsult, and 1.6% + 1.8% in clinical pharmacy (p = 0.19). Time to an initial diabetes
visit with a pharmacist was significantly shorter than with endocrinology, 20 days (IQR 26) for pharmacy vs. 45
days (IQR 54) for endocrinology, (p = 0.0001).

Conclusions: CGM-enhanced eConsult resulted in more timely access to endocrinology expertise, was acceptable
to patients, and resulted in similar short-term glycemic outcomes compared to in-person consultation. Effec-
tiveness of CGM-enhanced eConsults should be further explored.

Introduction amplified in safety-net hospital systems, which suffer from limited re-
sources and care for populations with high prevalence of diabetes and

Diabetes mellitus is increasingly prevalent and carries significant comorbid chronic conditions, high rates of missed appointments, and
economic and personal burden [1-3]. The burden of diabetes is often lower rates of medical literacy [4-6]. Interdisciplinary diabetes care
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Interquartile range.
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teams that incorporate primary care clinicians, clinical pharmacists,
certified diabetes care and education specialists, and endocrinologists
have proven to be acceptable to patients and effective in improving
diabetes-related health outcomes [7-9]. In particular, integration of
clinical pharmacists into diabetes care has demonstrated decreases in
drug expenditures, hospital readmissions, emergency department (ED)
visits, and improved health outcomes, including improved glycemic
control and adherence to diabetes standards of care [10-14]. However,
engagement with the interdisciplinary specialty diabetes care team may
be challenging to patients cared for in safety-net clinics due to
competing social and medical demands.

Professional continuous glucose monitoring (CGM) has been previ-
ously evaluated in a small pilot study in a safety-net population as an
adjunctive tool that resulted in improved short-term glycemic outcomes
[15]. However, it is not known whether CGM may also help to mitigate
healthcare delivery challenges for safety-net patients. Professional CGM
enables collection of glucose data in a blinded fashion and has been
demonstrated in some studies to be effective in modestly reducing he-
moglobin Alc (HbAlc) and decreasing growth in healthcare costs
[16,17]. Care delivery mechanisms that integrate professional CGM and
interdisciplinary care teams may yield improvements in healthcare ac-
cess and patient outcomes. However, optimal methods for integrating
diabetes clinical disciplines and incorporating CGM diagnostic capabil-
ities within a safety-net healthcare system are unclear. Although prior
studies have demonstrated that asynchronous electronic consultations
(eConsults) are acceptable to both patients and clinicians, may amelio-
rate poor access to subspecialty care, and may reduce in-person
consultation [18-20] evidence supporting the integration of eConsults
and CGM is limited.

In an attempt to improve access to endocrinology for patients with
diabetes within our institution, we implemented a clinical pilot program
consisting of a revised diabetes care management pathway integrating
primary care clinicians, clinical pharmacists, professional CGM, and
endocrinologists using an eConsult model. The provider and patient
acceptability as well as clinical outcomes of the clinical pilot program
were evaluated in comparison to traditional in-person endocrinology
referral.

Methods
Setting

Boston Medical Center (BMC) is an academic safety-net hospital in
Boston, Massachusetts. Nearly 60% of BMC patients are from under-
served populations, including racial/ethnic minorities and public in-
surance beneficiaries. Prior to this intervention, traditional, in-person
referral for endocrinology consultation was available to primary care
clinicians for specialty diabetes care. However, within our institution,
in-person referral has historically been complicated by long wait times
and high missed appointment rates of nearly 50% for new diabetes re-
ferrals. Additionally, clinical pharmacists have been routinely inte-
grated into our primary care practices and provide another option for
longitudinal diabetes care through a scope of practice referral agree-
ment, working alongside and in collaboration with primary care clini-
cians in the same clinical location.

Clinical pilot program

In November 2018, we initiated a six-month clinical pilot program
within the Department of General Internal Medicine introducing the use
of professional CGM and endocrinology eConsultation as a new referral
option for clinical pharmacists who provide longitudinal diabetes care
within primary care clinics at our institution. While professional CGM
was available within our institution for in-person endocrinology re-
ferrals at a treating endocrinologist’s discretion, professional CGM had
not previously been integrated into care provided by clinical
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pharmacists. Two clinical pharmacists, certified as diabetes care and
education specialists, requested eConsults for selected patients they
believed may benefit from professional CGM and endocrinology eCon-
sult (CGM-enhanced eConsult). This decision was at their clinical
discretion, consistent with the nature of the clinical pilot program, and
was requested for patients with a discrepancy between self-monitored
blood glucose values and HbAlc, concern for or reported hypoglyce-
mia, patients on multiple antihyperglycemic agents including insulin
with HbAlc not at goal, and patients not routinely self-monitoring
glucose values at home to allow for therapeutic changes.

Patients were asked to wear a professional CGM (FreeStyle Libre Pro,
Abbott), which was placed by the clinical pharmacists either at their first
visit or the subsequent follow up appointment. The FreeStyle Libre Pro is
a factory-calibrated glucose sensor which stores interstitial fluid glucose
measurements every 15 min for up to 14 days. This system does not
provide real-time visual data for patients to view; rather, all data are
recorded in a patient-blinded fashion and are subsequently available for
retrospective review. Patients were advised to continue their normal
daily routines and medication administration but were asked to com-
plete a diet and medication log while wearing the sensor to provide
additional contextual data to support retrospective interpretation of the
glucose data. The sensor was worn for seven to 14 days.

At a return visit, all sensor glucose data were downloaded by the
clinical pharmacists to the LibreView web-based software which was
available for their review with the patient. The data was subsequently
interpreted by one endocrinologist (DS) within the endocrinology clinic
with expertise in the interpretation of CGM data. In conjunction with the
CGM data, the endocrinologist used the patient recorded diet and
medication log and clinical data from the pharmacist’s and primary care
clinician’s documentation in the shared electronic medical record
(EMR) to generate an individualized eConsult report. The eConsult
report included diagnostic interpretations and recommendations and
was completed within two weeks of CGM data download. The endocri-
nologist was not directed by a protocol, but rather, provided the eCon-
sult report based on available clinical data and clinical expertise.

Study design and participants

In this prospective cohort study, designed to evaluate acceptability
and clinical outcomes of the CGM-enhanced eConsult clinical pilot
program, we collected clinical data from the EMR for English-speaking,
adult patients (ages 18-65) with a diagnosis of type 2 diabetes for at
least 6 months. As surveys were only available in English, non-English
speaking patients were excluded. Eligible patients referred for diabetes
care from the Department of General Internal Medicine within our
institution between November 2018 and May 2019 were included.
While clinical pharmacists are well integrated into our hospital based
General Internal Medicine primary care clinic, they are not yet inte-
grated into all community health centers affiliated with our institution.
Therefore, patients from community health centers were excluded from
the pilot program. A sample size was not determined prior to initiation
as this was an exploratory analysis of the feasibility, acceptability, and
preliminary clinical outcomes of the clinical pilot program using CGM-
enhanced eConsults and in preparation for a future randomized
controlled study of the effectiveness of such an intervention. This study
was reviewed and determined exempt by the Boston University Medical
Campus Institutional Review Board.

Data collection

Clinical outcomes

We collected clinical data at baseline (initial pharmacy or endocri-
nology visit) and at three-month follow up from the patient’s medical
record. HbAlc, antihyperglycemic medications, and diabetes-related
complications and comorbidities were collected from the EMR.
Through chart review, we also collected data on processes related to
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diabetes care, including time to initial visits from referral date, the
number of appointments scheduled and attended, as well as acute care
service utilization (ED visits and hospitalizations) with diabetes and its
associated complications as a primary diagnosis. Appointments related
to diabetes complications or management of diabetes were defined as
visits with endocrinology, registered dietitians, or their primary care
clinicians where diabetes was documented as discussed, as well as visits
for evaluation and care of neuropathy, retinopathy, or nephropathy. The
clinical outcomes of interest were short-term glycemic control as
measured by HbAlc, anti-hyperglycemic medication use, and clinical
process metrics, including time to appointment and number of follow-up
appointments.

Acceptability

Patient burden and clinician acceptability of the three referral pro-
cesses were the primary measures of acceptability. Within two weeks of
the patient’s appointment, either with endocrinology or a clinical
pharmacist, patients were contacted by a trained research team member
via telephone and/or email to complete an assessment of perceived
burden questionnaire. Questionnaires were completed online or over the
phone, with the assistance of trained research team members to allow
for inclusion of limited and non-readers. The patient-facing perceived
burden questionnaire was modified from the Perceived Research Burden
Assessment and used as a proxy of acceptability [21]. The questionnaire
inquired about perceptions of direct risks and appraisals of indirect
burden, such as inconvenience based on required time and travel. Each
participant was contacted a maximum of three times until the ques-
tionnaire was successfully completed. Participants could decline to
answer the questionnaire as the survey was voluntary.

To better understand the care delivery process, we also assessed
clinician acceptability of current referral processes, as well as interest in
eConsults. Twenty-five clinicians in endocrinology, two pharmacists in
general internal medicine and 177 clinicians (inclusive of 96 internal
medicine resident trainees) in internal medicine clinics with integrated
clinical pharmacists were invited to complete the questionnaire. Clini-
cians were contacted by email with two subsequent reminders to
voluntarily complete the online acceptability questionnaire at baseline
and six months after implementation of the pilot program.

Baseline primary care clinician acceptability questionnaires included
eight questions based on a five-point Likert scale evaluating ease of
referral system use, perception of complexity, usefulness of consulta-
tions provided, and comfort with implementing recommendations for
both endocrinology and clinical pharmacist referrals. Follow up
acceptability questionnaires included nine Likert scale questions
assessing similar aspects of acceptability related to use of the CGM-
enhanced eConsult. Separate acceptability questionnaires were created
for endocrinologists and clinical pharmacists that included six scale-
based questions about the appropriateness and completeness of re-
ferrals and attitudes regarding the use of eConsults. All clinician ques-
tionnaires included a free response section for additional comments.
Questionnaires were completed online by clinician participants utilizing
REDCap, a secure HIPAA-compliant web-based application. No financial
compensation was provided to patient or physician participants.

Data analysis

Quantitative data were analyzed using SAS® OnDemand for Aca-
demics (SAS Institute, Cary, NC). All results are expressed as the mean
and standard deviation for normally distributed continuous variables or
median and interquartile range (IQR) for non-parametric data and as
relative percentages for categorical variables. Group comparisons of
continuous variables were performed using analysis of variance and t-
tests for normally distributed data or the Wilcoxon-rank sum test for
non-parametric data. Fisher’s exact test was used for categorical vari-
ables. In addition, Kaplan-Meier curves representing time to specialty
diabetes care appointments were compared using log-rank statistics. All
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tests for significance and resulting P-values are two-sided, with a 0.05
level of significance.

Results
Participant characteristics

During the six-month pilot period, 696 new diabetes referrals from
internal medicine to either endocrinology (n = 497) or clinical phar-
macists (n = 199) were scheduled. Of these new referrals, 42% of pa-
tients (n = 293) did not arrive to their scheduled appointments. The
missed appointment rate was 31.7% for referrals to clinical pharmacists
vs. 46.3% for referrals to endocrinology (p < 0.0001). After exclusion of
non-eligible patients, clinical data and process metrics were collected for
74 individuals: 29 seen within endocrinology and 45 seen by clinical
pharmacists, Fig. 1. Placement of a professional CGM and eConsult was
requested by clinical pharmacists for 13 patients.

Among adult, English-speaking patients with established type 2
diabetes, there were no significant differences in baseline demographics
and HbAlc between those referred to endocrinology or clinical phar-
macists for diabetes care. Baseline characteristics of patients among
endocrinology and clinical pharmacist referrals are shown in Table 1.

Clinical outcomes

At baseline, a higher proportion of patients referred to clinical
pharmacists were prescribed metformin (77.8% vs. 69%, p = 0.43),
DPP-4 inhibitors (15.6% vs. 3.5%, p = 0.14), and had atherosclerotic
cardiovascular disease (35.6% vs. 17.2%, p = 0.12) compared to those
referred to endocrinology. All 13 patients selected by clinical pharma-
cists to have a CGM-enhanced eConsult were prescribed basal insulin
and approximately half (53%) were prescribed basal-bolus insulin
therapy.

Changes in medications and glycemic outcomes between referral
pathways are shown in Table 2. At three-month follow up, glycemic
control as measured by HbAlc was not significantly different between
the groups. Patients seen by endocrinology had a reduction in HbA1lc of
1% + 2% (11 + 22 mmol/mol), as compared to 1.5% + 1.1% (16.5 +
12.1 mmol/mol in those who had a CGM-enhanced eConsult, and 1.6%
+ 1.8% (17.6 + 19.8 mmol/mol) in those seen by clinical pharmacists
without completion of an eConsult (p = 0.19). The frequency of patients
prescribed basal and bolus insulin increased in patients treated by en-
docrinologists as compared to those treated by clinical pharmacists. In
addition, the CGM-enhanced eConsult was associated with twice the
number of patients prescribed GLP-1 receptor agonists (GLP-1 RA) and
reduced insulin use, in comparison to slightly increased use of both basal
and bolus insulin in the other two groups. Of patients who received an
eConsult, 23% (n = 3) had clinically significant hypoglycemia, defined
as greater than 4% of sensor glucose readings < 70 mg/dL [22]. CGM
metrics and summary of recommendations for each patient receiving an
eConsult are shown in supplementary table 1. Recommendations were
either completely or partially followed in 10/13 (77%) eConsults. Of the
three patients for whom recommendations were not followed, two did
not return for care with the clinical pharmacists within the following 3
months and one had loss of insurance coverage which precluded a
change in medications.

The time to a scheduled initial diabetes visit with a clinical phar-
macist (20 [IQR 26] business days) was significantly shorter than with
endocrinology (45 [IQR 54] business days), p = 0.0001, as shown in
Fig. 2. All eConsults were completed within two weeks of sensor
download. On average, patients referred for diabetes care had four ap-
pointments for diabetes or diabetes-related complications during the
three-month observational period and attended 3 of them, regardless of
referral pathway (4.7 + 2.3 visits scheduled for patients referred to
endocrinology as compared to 4.3 + 2.3 visits scheduled for patients
referred to clinical pharmacists, p = 0.84; 3 + 2.1 visits attended for
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Fig. 1. Study cohort.

Table 1
Baseline characteristics of patients among Endocrine and clinical pharmacist
referrals.

All Endocrine Pharmacist

n 74 29 45
Age (years) 53.9 +9.2 52.5 +11.6 54.7 + 7.2
Sex, male 40 (54.1) 14 (48.3) 26 (57.8)
Initial HbA1c (%) 10.3 + 2.2 10.5 + 2.5 10.2 + 2.0
Initial HbAlc (mmol/mol) 89 + 24.2 91 + 27.5 88 + 22
Race/Ethnicity

Black 55 (74.3) 21 (72.4) 34 (75.6)

White 10 (13.5) 4(13.8) 6(13.3)

Hispanic 10 (12.2) 4 (13.8) 6 (13.3)
Obese (BMI > 30) 39 (52.7) 16 (55.2) 23 (51.1)
Basal Insulin 43 (58.1) 17 (58.6) 26 (57.8)
Bolus Insulin 20 (27) 9(31) 11 (24.9)
Metformin 55 (74.3) 20 (69) 35 (77.8)
SU 20 (27) 5(17.2) 15(33.3)
GLP-1 RA 11 (14.9) 4(13.8) 7 (15.6)
SGLT-2 inhibitor 1(1.4 0 (0) 1(2.2)
DPP4 inhibitor 8(10.8) 1(3.5) 7 (15.6)
Thiazolidinediones 3(4.1) 2 (6.9) 1(2.2)
Renal Complication 29 (39.2) 12 (41.4) 17 (37.8)
Retinopathy 25 (33.8) 10 (34.5) 15 (33.3)
Neuropathy 29 (39.2) 13 (44.8) 16 (35.6)
ASCVD 21 (28.4) 5(17.2) 16 (35.6)

Data are mean + SD or n (%).

Obese defined as body mass index > 30 kg/m?. SU = sulfonylurea. GLP-1 RA =
glucagon-like peptide-1 receptor agonist. SGLT-2 = sodium-glucose co-
transporter-2. DPP-4 = dipeptidyl peptidase-4. ASCVD = Atherosclerotic Car-
diovascular Disease. Renal complication defined as presence of proteinuria.

patients referred to endocrinology, 2.9 + 1.7 visits attended for patients
referred to clinical pharmacy, p = 0.32).

Acceptability

Baseline acceptability questionnaires were completed by 38 primary
care clinicians (21% response rate), two clinical pharmacists in general
internal medicine, and 15 endocrine clinicians (14 endocrinologists and
one nurse practitioner, 63% response rate). Responses demonstrated
that although 71.1% of primary care clinicians found the standard of
care in-person endocrinology consult to be useful, 23.7% found the
referral process unnecessarily complex. Moreover, 42.1% of primary
care clinicians believed the length of time between endocrinology
referral and scheduling was unacceptable, compared to 34.4% with
referral to clinical pharmacy. While endocrine clinicians felt that the
majority of new diabetes referrals were medically necessary (76%), they
reported only 55% of new patient referrals were complete with relevant
history and workup.

Following six months of the pilot program, follow up acceptability
questionnaires were completed by 18 primary care clinicians, two
clinical pharmacists within internal medicine, and 12 endocrine clini-
cians (11 endocrinologists and one nurse practitioner). None of the
primary care clinicians who completed the follow up questionnaire had
patients who received an eConsult through their care with the clinical
pharmacists. There were no significant changes in specialty clinicians’
perceptions of referral completeness or medical necessity. Of 15 free-
text responses by primary care clinicians and endocrine clinicians,
lack of familiarity with the new CGM-enhanced eConsult referral
pathway was frequently noted, although clinical pharmacists reported
that both they and patients had a positive experience with the use of
professional CGM and the eConsult.

The assessment of patient burden was completed by 16 patients
referred to endocrinology (55% response rate), 23 patients referred to
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Table 2
Outcomes of care by pathway of patients at baseline and at 3-month follow up.
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Baseline 3-month follow up

Endocrine eConsult PharmD P Endocrine eConsult PharmD P

(n=29) (n=13) (n=32) (n =29) (n=13) (n=32)
HbAlc % 10.5 + 2.5 10.5 + 1.6 10.1 2.2 0.79 9.5 +2 9+ 1.1 85+ 1.8 0.19
HbAlc (mmol/mol) 91 + 27.5 91 +17.6 87 + 24.2 0.79 80 + 22 75+ 12.1 69 + 19.8 0.19
Basal Insulin 17 (58.6) 13 (100) 13 (40.6) 0.0004 19 (65.5) 12 (92.3) 14 (43.8) 0.008
Bolus Insulin 9 (31) 7 (53.9) 4(12.5) 0.015 10 (34.5) 4 (30.8) 5 (15.6) 0.24
Metformin 20 (69) 10 (76.9) 25 (78.1) 0.78 21 (72.4) 9 (69.2) 24 (75) 0.94
SU 5(17.2) 3(23.1) 12 (37.5) 0.20 6 (20.7) 2 (15.4) 11 (34.4) 0.34
GLP-1 RA 4(13.8) 3(23.1) 4(12.5) 0.63 5(17.2) 6 (46.2) 8 (25) 0.15
SGLT-2i 0 (0) 1(7.7) 0 (0) 0.18 1(3.5) 1(7.7) 1(3.1) 0.58
DPP-4i 1(3.5) 0 (0) 7 (21.9) 0.04 3(10.3) 0 (0) 8 (25) 0.08
TZD 2(6.9) 0 (0) 1@3.1) 0.78 2(6.9) 0 (0) 2(6.3) 1.00

Data are mean + SD or n (%). Fisher exact p values are reported for categorical data.
SU = sulfonylurea. GLP-1 RA = glucagon-like peptide-1 receptor agonist. SGLT-2i = sodium-glucose co-transporter-2 inhibitor. DPP-4i = dipeptidyl peptidase-4

inhibitor.

Ly Logrank p <.0001 |
0.8 -
0.6 -

0.4 -

0.2 -
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0.0
endocrine 29 2 12

pharmacy ~"r> 1 1” I
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pharmacy

Fig. 2. Time to first scheduled diabetes visit between clinical pathways Kaplan-Meier curve illustrating the proportion of patients with a scheduled appointment

between clinical pathways.

clinical pharmacists (72% response rate), and six patients who were seen
by clinical pharmacists with completion of a CGM-enhanced eConsult
(46% response rate). Overall, there were no significant differences in
patient-reported burden for patients seen by endocrinology or for whom
a CGM-enhanced eConsult was completed. However, patients seen by
clinical pharmacists without the completion of an eConsult felt that their
visits occurred too frequently as compared to those seen by endocri-
nologists (p = 0.04), and patients seen by endocrinology felt their dia-
betes management visits lasted too long (duration of visit) in comparison
to those seen by clinical pharmacists (p = 0.07).

Discussion

In this evaluation of a new CGM-enhanced eConsult referral mech-
anism for adult patients with type 2 diabetes, patients referred to

endocrinology as compared to clinical pharmacists had similar baseline
demographics and glycemic control. Patients seen in each of the referral
pathways, including those receiving a CGM-enhanced eConsult, had
similar short-term glycemic outcomes. Despite the exploratory nature of
this clinical pilot program and small absolute numbers, interesting
changes in diabetes therapies were observed between patients seen by
endocrinologists and those seen by clinical pharmacists, with or without
the addition of a CGM-enhanced eConsult. We observed a doubling of
GLP-1 RA use in patients seen by clinical pharmacists, notably there was
an overall reduction in insulin use (including 43% fewer patients using
bolus insulin) after CGM-enhanced eConsult. This contrasted with
slightly increased insulin use in the other two groups, without signifi-
cant changes in short-term glycemic control and suggests that CGM may
have provided value in allowing for de-escalation of therapies carrying
risk for hypoglycemia. These exploratory findings need to be further
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evaluated in a larger cohort.

Both primary care clinicians and specialty diabetes care providers
identified difficulties with referral processes, including access and
resource issues, timeliness, and incomplete workup despite a shared
EMR. Similar to prior studies evaluating medical subspecialty referrals,
[23,24] a high percentage of diabetes specialty clinicians within our
institution, both endocrinology clinicians and clinical pharmacists, felt
referral requests contained incomplete information. These findings are
consistent with prior research and may reflect lack of standardization in
referral practices, insufficient familiarity with, or absence of, an insti-
tutional referral policy, and limitations in current communication stra-
tegies [24-26].

At our institution, the lag between referral placement and actual
appointment could have contributed to the high missed appointment
rate in endocrinology, as has been demonstrated in prior studies of
subspecialty referrals [27]. Notably, time to scheduling of a diabetes
care appointment was significantly different between referral mecha-
nisms, taking nearly two and a half times as long to schedule an in-
person visit with endocrinology as compared to with clinical phar-
macy. Given limitations in access to endocrine specialty care [28],
coupled with local endocrine clinician survey responses indicating that
nearly one quarter of referrals for specialty diabetes care were not
medically necessary, there is question as to the appropriateness of re-
ferrals for what may be a population of lower complexity patients who
may be successfully managed by clinical pharmacists. Our findings
support the use of integrated qualified clinical pharmacists for longitu-
dinal diabetes management, therefore enabling better coordinated care
by providing timely access within the same clinic as a patients’ primary
care clinician.

All of the patients selected for CGM-enhanced eConsult were pre-
scribed basal insulin and half were using basal-bolus insulin therapy,
which may suggest that these patients were felt to be of greater
complexity compared to those for whom eConsult was not requested.
Our findings of similar short-term glycemic control for CGM-enhanced
eConsults and in-person endocrinology visits, as well as the accept-
ability of the eConsult process by both clinical pharmacists and patients,
supports further exploration of the effectiveness of this alternative dia-
betes care delivery model to support clinicians in primary care with
management of complex patients with type 2 diabetes.

Finally, we identified similar patient acceptability of the eConsult
model to traditional, in-person referral to endocrinology or care from
clinical pharmacists alone. Patients seen by clinical pharmacists without
an eConsult felt appointments occurred too frequently, while patients
seen by endocrinologists felt visits lasted too long. Reasons for this dif-
ference are unclear as patients had similar numbers of follow up ap-
pointments; future research is needed to explore this finding.

Our study has several strengths. We evaluated both patient and
clinician acceptability of referral pathways. This enabled us to obtain a
dual perspective on the various referral pathways, in addition to
measurable clinical outcomes. It also showed the need for referral sys-
tem changes from both primary care clinician and specialist perspec-
tives, justifying the use of alternative referral methods in the future.
Evaluation of clinical outcomes of each referral mechanism and process
metrics enabled us to evaluate the overall impact of referral pathways,
while also understanding at which points changes in the referral path-
ways would be most helpful.

Our study results should be interpreted in light of multiple limita-
tions. The sample size was small and overall enrollment rate was low at
10.6%, predominantly due to a high rate of missed appointments to
clinical visits and one quarter of referrals to endocrinology for diabetes
care from community health centers. Additionally, as we restricted our
cohort to exclude adults over the age of 65 years and non-English
speakers, accounting for a large portion of ineligible patients, the
characteristics of the patients studied may not be reflective of the overall
patient population within our institution and it is difficult to generalize
our findings to the broader population of patients with type 2 diabetes
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served by our institution. As a single center study at a large safety-net
hospital, findings may not be generalizable to the broader population.
The number of patients for whom a CGM-enhanced eConsult was
requested was small and our study was not a randomized controlled
study; thus, conclusions regarding acceptability and effectiveness are
limited. In addition, most clinicians noted that they were unaware of the
availability of this process on follow up questionnaires and due to a low
response rate to follow-up questionnaires, primary care clinician
acceptability of the eConsult was not available. While professional CGM
was used to make initial changes to therapies, repeat professional CGM
was not completed, as such changes in CGM metrics are not available for
comparison. Lastly, as this was an observational study of short duration,
it is difficult to draw longer term conclusions with regards to most of our
outcomes.

Conclusion

In this clinical pilot, for more complex patients on insulin therapy,
implementation of CGM-enhanced eConsults between primary care
pharmacy and endocrinology allowed for timely access to endocrinol-
ogist expertise and resulted in similar short-term glycemic outcomes to
in-person endocrinology visits with similar measures of patient accept-
ability. Given these exploratory findings, the effectiveness of CGM-
enhanced eConsults should be explored in future studies.
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