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Abstract

A recent literature survey reviewed all published global registries, evaluating them for patient outcome data and characteristics. Using registry
data to define the patient characteristics of refractory patients, the authors characterized the functionally refractory patient in diabetes and
provided a predictive model to facilitate the recognition of such a patient in a specialist practice. At the specialist level, the authors have
identified common predictive elements of a functional refractory status: insulin usage, greater number of microvascular complications, earlier
age of onset and longer durations of diabetes, and greater complexity and number of therapies. This editorial provides a brief overview and
commentary of the authors’ original descriptive literature review and findings.
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Patient registries are essential in the management of diabetes."2Numerous
diabetes registries have been implemented®*in primary care populations,
supporting the assessments of patient health, care delivery practices,
primary prevention measures, and quality assessment. Patient registries
may also be beneficial to specialist healthcare providers (HCPs) that
primarily support referred patients who have longer treatment histories,
more advanced diabetes, and more severe diabetic complications.¢ In
particular, registries may help in developing more effective strategies to
manage patients and/or populations who are unable to achieve optimal
diabetes control despite appropriately prescribed interventions, even
when implemented within a specialist care setting. These “resistant”
patients may respond to aggressive glycemic control measures with
increased mortality versus other diabetic patients.” Such patients have
been termed “functionally refractory.” In Canada®and in the US,” only ~50
% of patients having type 2 diabetes successfully reach optimal glycemic
targets. Of even greater concern are the patients recognized to be in
poor control (glycated hemoglobin [HDbA, ] >9.0 % [75 mmol/mol]), with
estimates ranging from 10-12 %®? of the general North American diabetes
population, and as high as 30 % in managed care organizations.™

Recently, Aronson et al. published the findings of a comprehensive
literature survey' undertaken between November 2013 and February
2014 that reviewed all published registries of diabetes populations,
evaluating them for patient characteristics and outcome data. Their
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analysis focused on specialist-led patient populations within the reported
registries, specifically seeking data for patients who failed to respond
to specialist care (“functionally refractory” patients). Univariate logistic
regression was used to evaluate baseline patient factors, including
demographics, medication use, and medical history, for their ability to
predict poor glycemic control (defined as HbA, _ >9.0). Factors found to be
significant were then included in a multivariate logistic regression model.

The literature search identified 13 diabetes registries whose databases
recorded outcomes of specialist care. The size of the databases included
ranged from approximately 200 to more than 220,000. In addition, the
Canadian LMC Diabetes & Endocrinology Registry database (n=58,280) was
used to characterize patients having type 2 diabetes, seen in a defined
14-month period. Refractory patients were defined as HbA, . =29.0 %,
(75 mmol/mol) despite specialist care for =1 year. The primary care registry
populations generally showed lower HbA, _ranges (6.8-7.1 %, 51-54 mmol/
mol) than specialist care registries (7.7-8.6 %, 61-71 mmol/mol). Registries
that further defined “poor control” typically used the threshold of HbA,
=8.0 % (64 mmol/mol). Higher proportions of “poor control” in patients
were reported in specialist care populations. In addition to specialist care
itself, several additional baseline characteristics were frequently associated
with poor control: duration of diabetes and presence of microvascular
complications, as well as the number and complexity of therapies
(combinations of insulin and oral anti-diabetic agents [OADs]).
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Within the LMC Diabetes & Endocrinology Registry, the authors found
10,590 individuals who met the inclusion criteria. Approximately 16 % of
the LMC population (1,681 patients) showed HbA, >9.0 %, meeting the
definition of functionally refractory. The single most closely associated
factor in predicting a functionally refractory status was insulin use:
insulin-treated patients were 3.2 times more likely to be refractory.
The refractory subgroup also showed younger age at diagnosis, longer
duration of diabetes, higher body mass index (BMI), higher rates of
microvascular complications, and more multiple diabetes therapies. This
cohort also showed higher blood pressure (BP) and lipid parameters
(total cholesterol and triglycerides). Poor glycemia itself may have
accelerated the development of complications, but regardless, the
empiric observation of complications indicates a higher likelihood of
a refractory status developing. The duration of specialist care at LMC
was not correlated with refractory status. Patient characteristics not
related to outcomes included BMI, waist circumference, ethnicity, and
socioeconomic factors.

The few specialist care published registries identified in this study
indicate that this level of care is associated with a greater proportion of
patients who persistently remain in poor control. Furthermore, analysis
of the LMC Diabetes & Endocrinology Registry, which contains patients
referred for tertiary care for diabetes or associated complications, found
that 16.1 % were in persistent poor control (HbA, =9.0 %; 75 mmol/
mol). These patients had been part of the clinic, with access to all of its
resources, for at least a year, and had remained refractory to usual care
measures. The authors suggest that these patients do not have classic
therapeutic unresponsiveness; rather, their lack of response represents
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a functional refractoriness. The proportion of such patients in the LMC
Diabetes & Endocrinology Registry is similar to the rates reported in an
earlier analysis of specialist care populations in a Canadian province¢ and
at a diabetes care consortium in Singapore.

This registry analysis' represents a significant attempt to understand the
challenges faced by the functionally refractory patient. These patients
are at higher risk of microvascular disease™and cardiovascular mortality,
which may paradoxically worsen with more aggressive therapy.” Because
current guidelines™ advocate selecting individual glycemic targets to
mitigate this potential risk, recognizing these vulnerable individuals will
allow more appropriate strategies to be implemented earlier in their care.
The study's strengths include the inclusion of the large LMC Diabetes &
Endocrinology Registry and its representation of patients from multiple
regions, ethnicities, and socioeconomic classes, all within the public
health system, which controls for typical barriers such as healthcare
access and cost and cultural/language barriers. Limitations include the
absence of data on compliance, hypoglycemia, and family income.

Feedback on outcomes is a critical step in assessing healthcare delivery
practices and in holding teams and team members accountable. Analysis
of this large specialist care registry® has confirmed that specialist
practices harbor a proportion of functionally refractory patients that may
be as high as one of every six patients in active care. Several associated
features can be recognized early in their care, helping predict potential
outcome. Studies are now needed to better identify the barriers these
patients face and to develop more innovative approaches to overcome
these barriers. &
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