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Abstract

Introduction: A patient care pathway is the referral pathway from a patient’s first consult with a healthcare
provider to the time they receive the most appropriate treatment for their condition. With the increase in diabetes
prevalence, clinical trial growth in Asia, and lack of published literature in this area, it is critical to understand the
patient care pathway of Type 2 Diabetes Mellitus in the region.

Method: Between March and August 2013, a survey investigating the diagnosis and treatment patterns of
diabetes and diabetes-related complications was sent to healthcare offices in 11 Asian countries. Survey responses
received were analyzed.

Results: Eighty-seven healthcare offices were contacted, out of which, 49, returned the surveys. Fifty-seven
percent of physicians who responded were endocrinologists, 24% were self- reported diabetologists, and 14% were
general practitioners. Internists/general practitioners diagnose majority of type 2 diabetics, and they manage majority
of diabetes patients treated only with lifestyle therapy. Internists and endocrinologists manage most patients on
oral anti-hyperglycemic agents. Endocrinologists/diabetologists treat a majority of patients on insulin and GLP-1
agonists. Specialists such as cardiologists and nephrologists manage those with more severe complications.

Discussion: The diabetes patient care pathway has several suggestions on the target physician group for
clinical trials, namely (1) Internal medicine doctors and primary healthcare physicians may be potential investigators
or referral sites for clinical trials requiring treatment naive diabetic patients; (2) diabetologists/endocrinologists should
be considered for clinical trials needing patients on pharmacologic treatment, whether oral or insulin; (3) internists
may play a role in trials that involve patients on oral anti-hyperglycemic agents and on insulin; (4) the severity of
diabetic complications impacts the medical specialty of the physician treating patients; and (5) cardiologists and

nephrologists are important considerations for studies with cardiovascular or nephrology related outcomes.
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Introduction

Knowledge and awareness of patient’s journeys from their
first interaction with health care systems to the time they receive
appropriate treatment and follow-up help ensure patients receive
the correct, efficient treatment [1,2]. In this research, a patient care
pathway is defined as the referral pathway from a patient’s first
consult with a healthcare provider to the time that they receive the
most appropriate treatment. Understanding a patient care pathway is
crucial for both clinical and commercialization reasons. From a clinical
research perspective, a well-defined patient pathway is an effective
tool in identifying the right type or types of principal investigators.
Furthermore, a culturally-correct, accurate patient pathway allows
precise targeting of appropriate departments/ physicians for individual
products [1] ensuring the correct patient population receives new
therapies. This is specifically beneficial in the management of complex,
chronic diseases such as both Type 1 and 2 diabetes mellitus, especially
given the plethora of new treatments recently approved or in various
development stages [3].

Type 2 diabetes mellitus is increasing globally [4] and specifically
in Asia [5]. In Asia, Type 2 diabetes continues to increase at a rapid rate
over short periods and develops at a younger age [5,6]. Furthermore,
with the continued increase in the prevalence of diabetes, Asian
countries have over 200 million people with diabetes [7], contributing
to more than 60% of the world’s diabetic population [6,8]. The
estimated prevalence of diabetes among a representative sample of
Chinese adults was 11.6% and the prevalence of prediabetes was 50.1%.

Projections based on sample weighting suggest this may represent up
to 113.9 million Chinese adults with diabetes and 493.4 million with
prediabetes [9]. The prevalence rate continues to increase throughout
the years specifically for urban India from 8.3% in 1989 to 18.6%
in 2005, rural India from 2.2% in 1989 to 9.2% in 2005 [10], urban
Indonesia from 1.6% in 1981 to 5.75% in 1995, Malaysia from 2.1%
in 1982 to 11% in 2006 [8], Singapore from 8.2% in 2004 to 11.3% in
2010 [11], South Korea from 5.92% in 2003 to 7.08% in 2010 [12], and
Taiwan from 5.79% in 2000 to 8.3% in 2007 [13]. Diabetes is associated
with excess mortality [14]. The mortality rate due to diabetes in
Singapore increased from 1% in 2010 to 1.7% in 2011 [15], and South
Korea from 0.017% in 1995 to 0.025% in 2005 [16]. The continued
increase in the prevalence and mortality associated with type 2 diabetes
indicate an unmet medical need. Currently, diabetes accounts for 9%
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of all clinical trials that are ongoing globally [17]. In recent years, Asia
has been increasingly engaged in clinical trials to support accelerated
recruitment and shorten clinical development timelines [18]. As a
result, we see an increase in clinical trials in diabetes globally from
11.4% in 2007 to 26.5% in 2009. Out of 2,484 clinical trials conducted
from 2007 to 2010, 28.6% were conducted within Asia [19].

Patient recruitment for clinical trials becomes more challenging
if conducted in areas with a high density of ongoing trials [20]. With
the continued increase in diabetes clinical trials in Asia, it is critical
to understand the patient care pathway. This will pave the way for
the correct identification of institutions and investigators for clinical
trials, optimizing recruitment and study timelines. To our knowledge,
there is a lack of data on the patient care pathway in Asia. A search of
PubMed and through a web search engine i.e. Google using different
combinations of the search terms “diabetes”, “diabetics”, “referral”,
“care”, “pathway”, and “Asia” did not reveal any relevant journals.
Against this backdrop, the authors’ company initiated a survey to

better understand the diabetes patient care pathway in Asia.

This paper provides the results of the diabetes patient care pathway
survey and provides suggestions on the implications of site selection
for diabetes clinical trials.

Methods

A survey was designed to investigate the patient care pathway for
Type 2 Diabetes Mellitus by the Asia Quintiles’ feasibility team and
Quintiles’ physicians. Both groups have a special interest and expertise
in the exploratory clinical development of new chemical entities
and biosimilar molecules in diabetes. The survey questions were a
combination of closed and open-ended questions geared towards
determining the main specialty involved in the diagnosis and treatment
of diabetes and its associated complications. The survey included
questions on the:

 Initial diagnosis of Type 2 Diabetes mellitus
*  Specialties treating Type 2 diabetes

* Referral pattern for diabetic micro- and macro-vascular
complications

Between March to August 2013, an English-language survey was
sent to sites located in 11 Asian countries — China, India, Indonesia,
Malaysia, Philippines, Singapore, South Korea, Sri Lanka, Taiwan,
Thailand and Vietnam. A site is defined as a healthcare institution
that is able to provide care for type 2 diabetic patients. These countries
were targeted due to the lack of published information on the diabetic
patient care pathway in Asia.

Convenience sampling was performed to identify sites for inclusion
in the survey from Quintiles internal database. Each site chosen had the
capability to diagnose/treat diabetes patients or had previous experience
with Quintiles in conducting diabetes trials. Both generalist and
specialist sites were contacted in each country. At each site, the survey
was completed by physicians who have either participated in Quintiles’
diabetes clinical trials, have a large pool of diabetes patients or who
were recommended by the clinical research center. Respondents were
requested to consider the patient care pathway for their institution.
The survey forms were sent by email or posted directly to physicians
at the sites. Appropriate follow ups were made to encourage return of
completed surveys.

Answers were based on each physician’s recall of how patients
in their practice were initially diagnosed with Type 2 diabetes, which
specialties were involved in the management, and the referral pattern
for diabetes complications. In September 2013, the responses from the
completed survey forms were entered into Click Tools, a web-based
central repository. A descriptive data analysis was performed.

Results

Eighty-seven sites were sent surveys across 11 Asian countries.
Fifty-six percent (49/87) returned the surveys (Table 1).

Majority of the physicians who participated in the survey identified
themselves as endocrinologists or diabetologists (Table 2).

Physicians were asked to indicate the top 3 medical specialties at
their site that diagnose type 2 diabetes mellitus for the first time. Figure
1 illustrates that internal medicine; general practice and endocrinology
are the most common specialties providing the initial diagnosis of type
2 diabetes mellitus in Asian countries.

Various treatment options, both pharmacologic and non-
pharmacologic, are available for patients diagnosed with diabetes.
Patients can be treated with medical nutrition therapy and physical
activity, various oral anti-hyperglycemic agents, insulin and/or
GLP-1 agonists [21,22]. The survey focused mainly on the medical
specialties that are involved in the different treatment regimens used
for diabetic patients in Asia. Endocrinologists, internists and general
practitioners manage majority of diabetic patients whose glucose
levels are sufficiently controlled through lifestyle interventions and
those needing oral anti-hyperglycemic agents. Endocrinologists and

Country Number of Sites Number of Response
Contacted Responses Rate
China 9 9 100%
India 6 4 67%
Indonesia 16 4 25%
Malaysia 8 6 75%
Philippines 8 5 63%
Singapore 7 3 43%
South Korea 4 4 100%
Sri Lanka 2 1 50%
Taiwan 12 4 33%
Thailand 9 5 56%
Vietnam 6 4 67%
Total 87 49 56%
Table 1: Response rate to the survey.
Specialty N Percentage
Endocrinologist 28 57%
Diabetologist 12 24%
General Practitioner (GP)** 7 14%
Internist (Internal Medicine)** 7 14%
Family Practice 4 8%
Cardiologist 3 6%
Neurologist 1 2%

*A physician may have more than one medical specialty.

**A GP is a medical practitioner who treats acute and chronic ilinesses and provides
preventive care and health education for all ages and all sexes. They have
particular skills in treating people with multiple health issues and comorbidities. An
internist is a physician trained in internal medicine [21]

Table 2: Specialties of the 49 physicians who responded to the survey*.
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diabetologists manage majority of patients requiring insulin and GLP-
1 agonists. Next to endocrinologists/diabetologists, the internists also
see diabetics needing insulin to control their glucose levels (Table 3).

All respondents reported having diabetic patients with
complications. Figure 2 shows the medical specialties providing the
initial diagnosis of a diabetic complication.

Figure 3 illustrates the different specialties to which patients who
are diagnosed with diabetic complications are referred to for further
management.

The survey also explored the conditions warranting referral of
a diabetic complication to another specialist. Verbatim responses
provided by physicians were grouped into similar categories. Table 4
summarizes the findings.

Internal Medicine
Endocrinology
General Practice
Diabetology
Family Practice
Cardiology
Nephrology

ER Medicine
Surgery
Neurology

T T T T

0 5 10 15 20 25 30 35 40

Figure 1: Top 3 medical specialties that make the initial diagnosis of type 2
diabetes mellitus at each site (N=49).
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Figure 2: Medical specialties involved in the diagnosis of each diabetic
complication at each institution (N=49).
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Figure 3: Medical specialties to whom patients with diabetic complications are
referred to at each institution (N=49).

Discussion

Type 2 diabetes is a chronic disease and people with diabetes should
ideally receive medical care from a physician-coordinated team [22].
Several clinical practice guidelines for the management of diabetes
and its associated complications are available. These guide treatment
decisions for diabetic patients. However, these guidelines do not always
dictate the medical specialty of the health care provider involved in the
care of the patient.

An analysis of the global pharmaceutical market shows that diabetes
will have the second highest level of spending on medicines by 2016,
next to cancer [23]. Furthermore, diabetes ranks second among the
global priority diseases in terms of pharmaceutical pipeline products
under development [24]. Due to these trends, it is anticipated that the
number of diabetic clinical trials in Asia will continue to increase.

Conducting site-level feasibility is one of the important stages when
planning for a clinical trial. One of the most important components
of feasibility is to assess a site’s recruitment potential, specifically the
anticipated subjects that can be recruited into the trial [25-27]. Knowing
the patient care pathway for diabetes in Asia will help in determining
the sites and investigators that can be approached when conducting
feasibility for a particular clinical trial. A search of published literature
revealed no data describing the diabetes patient care pathway in Asia.

Type 2 diabetes clinical trials not only seek patients with differing
backgrounds of diabetes treatment, but increasingly, studies search
for patients who have developed acute or long term complications.
For example, eligibility criteria may range from those who have not
received prior pharmacologic treatment; have glucose levels that are not
adequately controlled by metformin or other oral anti-hyperglycemic
agents; are receiving insulin; or have various micro- or macro-vascular
complications such as previous coronary artery disease, nephropathy,
neuropathy, or retinopathy. The survey showed that internists, general
practitioners, and endocrinologists provide the initial diagnosis of type
2 diabetes. Consequently, these are also the medical specialties that
see majority of patients who are not on any pharmacologic therapy.
Within Asia, there are inter-country variations in the medical specialty
providing the initial diagnosis of diabetes. The survey revealed that
endocrinologists/diabetologists are involved in the initial diagnosis
of many diabetic patients in China, India and South Korea. In
Indonesia, Malaysia and Thailand, the initial diagnosis is usually made
by general practitioners/family medicine specialists. When selecting
sites for clinical trials requiring treatment naive diabetic patients, it is
important to consider general practitioners and internists as potential
investigators. Unfortunately this brings a certain amount of risk as one
of the main challenges with conducting clinical trials in developing
countries is the lack of experienced investigators and the limited
research infrastructure [28]. Majority of primary healthcare sites in
Asia do not have the sufficient infrastructure for clinical trials. For such
countries, the possibility of being referral centers needs to be explored.
One of the characteristics of a high performing site located in India for
a global diabetes clinical trial utilized networks to create informal links
with general practitioners, resulting in a very positive effect [18].

Table 3 shows that diabetologists/endocrinologists manage
majority of patients in Asia who receive pharmacologic therapy,
including oral anti-hyperglycemic agents (80%), insulin (82%) and
GLP-1 agonists (70%). While the disparity between endocrinologists
and GPs/ internists is less among diabetic patients on oral anti-
hyperglycemic agents, it is clear that majority of patients on insulin
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Lifestyle Intervention

General Practitioner 61%
Internist 65%
Endocrinologist/ Diabetologist 78%
Cardiologist 51%
Nephrologist 35%
Surgeon 22%
Neurologist 4%

*Each medical specialty may prescribe multiple therapies for a patient

Page 4 of 6

Oral Anti-hyperglycemic Agents Insulin GLP-1 Agonists
65% 31% 8%
76% 51% 22%
82% 84% 73%
59% 39% 18%
45% 35% 8%
27% 16% 4%
2% 2% -

Table 3: Medical specialties managing diabetes according to administered treatment (N=49)*.

or GLP-1 agonists are managed by endocrinologists/diabetologists in
Asia. Furthermore, general practitioners manage diabetics through
lifestyle interventions or oral anti-hyperglycemic agents. On the other
hand, specialists such as endocrinologists/diabetologists equally use
oral anti-hyperglycemic agents and insulin, in addition to lifestyle
interventions. This is similar to the findings of Britt et al. who evaluated
261 type 2 diabetics in general practice in Australia. Almost two-thirds
of all diabetics had their insulin therapy initiated by a specialist and for
just under 20%, it was initiated by a GP alone [29]. According to the
American Diabetes Association 2013 Position Statement, metformin
(if not contraindicated) is the preferred initial pharmacologic agent for
newly diagnosed type 2 diabetics. Insulin may be considered for newly
diagnosed patients whose glucose levels are markedly elevated or who
are highly symptomatic. Furthermore, insulin or GLP-1 agonists may
be added for patients who still have poor glucose control despite 3 to
6 months of treatment with maximum tolerated doses of non-insulin
therapy [22]. These recommendations support the referral of patients
who have poor glucose control or who develop complications from
their primary care physicians to other specialties.

Diabetic complications are either macrovascular or microvascular
in nature. According to Geiss et al., more than 75% of all mortality
among diabetic persons is related to cardiovascular disease [30]. One
half of patients with type 2 diabetes die prematurely of a cardiovascular
cause and approximately 10% die of renal failure [31]. Furthermore,
studies on Western populations reveal that cardiovascular [32] and
kidney complications [33] are most prevalent. In China, the most
common complication is also cardiovascular disease, with a prevalence
of 30.1% [34]. Although not mentioned specifically by any of the
respondents, one emerging complication among diabetic patients is the
increased risk of bone fractures. Asians with diabetes, like Westerners,
experience an increased risk of hip fracture [35]. A retrospective
study by Yaturu et al. suggests that thiazolidinedione treatment may
be a risk factor for the development of fractures in diabetics [36]. It is
recommended that this be investigated further in subsequent studies.

Figures 2 and 3 illustrate the percentage distribution of the
different medical specialties that diagnose diabetic complications
and the specialties to which patients are referred to. Cardiovascular
and ophthalmologic conditions are diagnosed by cardiologists and
ophthalmologists respectively. Not surprisingly, they are also the
specialists who manage these complications. The distinction among
specialties that diagnose nephropathy, peripheral neuropathy and
foot ulcers is less compared to cardiovascular and ophthalmologic
conditions. Diabetologists/endocrinologists diagnose majority of
patients with nephropathy, peripheral neuropathy and diabetic ulcers,
with more targeted specialists such as nephrology, neurologists and
surgeons coming in second. While different specialties are able to
diagnose a complication, Figure 3 clearly illustrates that there is a main
specialty where majority of patients with a particular complication are
referred to.

Table 4 details the different conditions warranting referral to a
different specialist. The inclusion of GPs, internists, family practice
doctors, endocrinologists and diabetologists as principal investigator in
a clinical trial should be considered for protocols needing patients with
less severe complications. Targeted specialists such as cardiologists,
nephrologists, surgeons and ophthalmologists are recommended
for the more severe cases. In particular, studies with cardiovascular
or nephropathy endpoints are common in the development of anti-
diabetic compounds. As such, cardiologists and nephrologists may
in some countries be the most important investigators for these types
of studies. Majority of patients across Asia, with painful diabetic
neuropathy are primarily managed by diabetologists/endocrinologists,
and referred to specialist/ neurologist depending on the severity of the
complication. The survey also revealed that in South Korea, patients
whose symptoms progress, continue to be treated by the diabetologists/
endocrinologists. The involvement of different specialties in the
management of the diabetic patient highlights the complexity of this
disease and the need for specialist care. The Diabetes UK Task and
Finish Group Report recommends that specialist teams provide direct
care for diabetics with complex needs that cannot be met within the
skill competencies of the general practice team [37]. This helps pave the
way for a high quality integrated diabetes service [38].

Some developed countries such as New Zealand, Ireland and
the United Kingdom utilize care pathways that guide decisions and
timing for the diagnosis, intervention and referral of diabetes patients.
The implementation of care pathways have been shown to reduce
variability in clinical practice, reduce healthcare costs and improve
patient outcomes [39]. In Ireland and the United Kingdom, the use
of care pathways hopes to reduce patient waiting times and increase
patient access to services [37,40]. Despite the lack of similar published
literature specific to Asia, the survey results are evidence of the multi-
disciplinary approach to the management of diabetes in Asia. Studies
have described the benefits of using this approach towards achieving
improved metabolic control [41-43]. When selecting sites for diabetes
clinical trials, it is important to understand the subset of diabetic
patients required and consequently assess the medical specialties that
would need to be targeted.

Limitation

Consistent with voluntary surveys, the authors were only able
to analyze responses from those who were interested in replying.
Therefore, we cannot exclude that there may be additional opinions
and points of view from those that did not respond. The authors have
gathered responses from 11 Asian countries. However, given the
relatively limited number of responses received, the findings may be
viewed as suggestions, rather than firm conclusions.
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Complication Conditions of Referral N* %**
Cardiovascular ¢ Acute coronary syndrome, including myocardial infarction 20 51.3
Conditions ¢ Congestive heart failure (Class Ill-1V) 6 15.4
«  Symptomatic chest pain/ angina pectoris 6 15.4
¢ Abnormal ECG, carotid artery ultrasound results 3 7.7
¢ Cardiomyopathy 2 5.1
¢ Arrythmia 2 5.1
Nephropathy ¢ Azotemia such as those with increased creatinine ( >150-300 umol/L), or those with GFR <30-40 16 37.2
¢ Uremia, including those approaching end-stage renal disease/ needing dialysis/ with hyperkalemia 16 37.2
«  Proteinuria (>1.5 -3g/day) 11 25.6
Peripheral Neuropathy ¢ Limb weakness/numbness/tingling of extremities 12 60
¢ Uncontrolled neuropathic pain despite conventional treatment 4 20
«  Exacerbation of pain/Myodynia/Neuralgia 4 20
Cerebrovascular «  Stroke 3 75
Conditions «  Vertigo 1 25
Diabetic Ulcer ¢ Non-healing ulcer (size progression) 10 32.3
¢ Onset/ suspicion of infection 7 22.6
¢ Need for debridement/ vascular grafting/ amputation 7 22.6
¢  Gangrene limb 3 9.7
¢ Osteomyelitis 2 6.4
e Cellulitis 1 3.2
¢ Suspicious for ischemia 1 3.2
Retinopathy ¢ Ocular fundus changes (by fundoscopy or fundus photography) — such as but not limited to: NPDR (Non Proliferative 11 36.7
Diabetic Retinopathy), PPDR (Pre-proliferative Diabetic Retinopathy), PDR (Proliferative Diabetic Retinopathy),
Advanced (Gr llI-1V) Diabetic Retinopathy, Macular Edema, Retinal Detachment, Fundus hemorrhage
*  Acute decrease in vision in short duration 8 26.7
¢ Routine annual eye check-up 6 20
«  Cataract requiring surgical intervention 3 10
e Suspected glaucoma 2 6.7

*N refers to the number of times physicians have mentioned each condition warranting referral to another specialist
**Percentage refers to the number of times physician cite each condition of referral over all conditions of referrals mentioned

Table 4: Conditions warranting referral of diabetic complications to another specialist.

Conclusion

In summary, understanding the diabetes patient care pathway has
led to some suggestions on the target physician group for clinical trials
in Asia, namely (1) internists and primary healthcare physicians may
be potential investigators or referral sites for clinical trials requiring
treatment naive diabetic patients; (2) diabetologists/endocrinologists
should be considered for clinical trials needing patients on
pharmacologic treatment, whether oral or insulin; (3) internists may
play a role in trials that involve patients on oral anti-hyperglycemic
agents and on insulin; (4) the severity of diabetic complications
impacts the medical specialty of the physician treating patients; and
(5) cardiologists and nephrologists are important considerations for
studies with cardiovascular or nephrology related outcomes.
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