"8 R KNSR PR g | D Y
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

aaaaaaaaaaaaaaaa

2017/

OUTCOMES
REPORT

7 EA T




LLLLL]

11
1

-4

T |
3
1T
:
:
:
:
-
-
.
:
E : -
; e
s
'
- 3
- —- — -
- :: hh?
r . s =a
’I e 3 =
s : rlr%‘_ 1 ::0
=y
e e —l. T/
— o
< .

+

44

L HHH

1

1

s




CONTENTS

MESSAGE
FROM THE

CHAIRMAN B
ol
—
ABOUT RESEARCH
STREAMS
IMPERIAL
COLLEGE AT IMPERIAL
DIABETES TRENDS COLLEGE
LONDON
07 LONDON
DIABETES
CENTRE DIABETES
03 CENTRE
31
PUBLIC CONTINUING
HEALTH MEDICAL
AWARENESS EDUCATION
36 39




~
)
I
n
L
o
[a %
(7]
&
P
[}
£
S
S
=
5
@)
9]
[a)]
0
Y
IS

MESSAGE
FROM THE CHAIRMAN

On behalf of Imperial College London Diabetes Centre, it is
a pleasure to present this 2017 Outcomes Report.

This document demonstrates the Centre’s continued
commitment to measure and report its performance, as
well as provide updates on its multidisciplinary and holistic
approach to the treatment of diabetes and its related
complications.

In its national mandate to continually advance the
effectiveness of diabetes care, research, and awareness for
the benefit of Abu Dhabi, the UAE and the wider region,
2017 was a standout year for the Centre.

The importance of the Centre’s work is enhanced with

the backdrop of data from the International Diabetes
Federation, which reported that in 2017, 17.3 percent of the
UAE population between the ages of 20 and 79 had type-2
diabetes, which represents more than one million people in
the country living with diabetes.

Imperial College London Diabetes Centre continually strives
to bring new, world-leading treatments and personalized
advice in a fast, accessible and convenient way. In 2017,

the Centre proudly launched three new services with
Healthpoint: a Bariatric and Metabolic Surgery Centre, an
Integrated Thyroid Clinic, and an Antenatal Diabetes Clinic.

The clinical outcomes have continued to improve, as the
Centre remains the provider of choice for a large number of
patients with diabetes in the UAE. There is an 18.5 percent
increase in overall patient visits in 2017, with 326,684
patient visits across the Centre’s three branches. Research
demonstrated that the Centre achieved an independently-
verified 92 percent patient satisfaction rating, ranking in the
97th percentile amongst GCC peers.

Through education, ICLDC is committed to training diabetes
medical professionals from across the MENA region with a
program of events, courses, and exchanges.

During the year, the Centre hosted more than 40 Continuing
Medical Education events for 3,935 medical practitioners,
representing a 24 percent increase over 2016.

In 2017, 4,885 people were tested through the HbAIC
testing campaign, an 8.4 percent increase from the previous
year. 2017 also marked the | Ith edition of Imperial College
London Diabetes Centre’s annual walkathon under the
patronage of HH Sheikha Fatima bint Mubarak. The WALK
2017 campaign engaged more than 36,000 individuals and
was supported by more than 30 companies, the strongest
line-up of partners yet seen for this event.

The new Zayed Sports City branch successfully completed its
first year of operation, with more than 32,000 patient visits.

The Centre also launched a monthly Diabetes Support
Group, which is already having a profound impact on the
community.

A 25.9 percent Emiratization rate across the business was
achieved in 2017, the highest level amongst all Mubadala
Healthcare clinical facility assets.

Imperial College London Diabetes Centre’s progress

and performance in 2017 would not have been possible
without the hard work and dedication of its staff and
partners, and importantly with the cooperation of patients
and the broader community. Thanks to everyone for the
commitment demonstrated in providing this critical service to
the nation.

Woaleed Al Mokarrab Al Muhairi

Deputy Group CEO and Chief Executive Officer,
Alternative Investments & Infrastructure, Mubadala
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ABOUT
IMPERIAL COLLEGE LONDON
DIABETES CENTRE

Imperial College London Diabetes Centre (ICLDC) is a
comprehensive, state-of-the-art outpatient facility specialising
in diabetes treatment, research, training and public health
awareness. The Centre opened in Abu Dhabi in 2006 as the
first healthcare facility established by Mubadala Development
Company in partnership with Imperial College London.

Imperial College London is one of the world’s leading
scientific, engineering and medical research and teaching
institutions. The partnership has enabled clinical collaboration
and knowledge transfer between London and Abu Dhabi.

VISION

To be first choice for providing quality
diabetes services in the region.

To serve as a national and international leader in the
treatment and education of diabetes and endocrine
diseases, and to find the best evidence-based treatment for
all forms of diabetes and its related complications through
holistic clinical care, basic research, and a superior patient
experience.

The Centre implements Robust Process Improvement (RPI)
concepts and methodology in designing and updating clinical
and managerial processes with an emphasis on quality of care
as well as patient safety and satisfaction.

ICLDC holds Ambulatory Care Accreditation and Clinical
Care Program Certification in Outpatient Diabetes
Management from Joint Commission International (JCI).

MISSION

To understand, tackle and
prevent diabetes.

To address the patient, their families and the community in
preventing and treating diabetes and its related conditions
by using holistic clinical care, health promotion, scientific
research, and providing continuous patient education and
professional training.

04 | ICLDC Outcomes Report 2017
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Imperial College London Diabetes Centre has developed a holistic
approach towards diabetes care, addressing the needs of Abu Dhabi,
the UAE and the wider region.

TREATMENT

Having developed a specific approach to diabetes care based
on patient needs in Abu Dhabi, the UAE and the wider
region, ICLDC offers the highest level of specialised patient
care from first diagnosis to the management of diabetes and
associated complications.

Customised software allows patients to undergo all

the necessary tests, obtain results, and receive tailored
consultation-based diagnosis and prognosis during the same
appointment. This means that the entire journey of the
patient from registration through to prescription takes no
longer than 90 minutes in most cases.

PUBLIC HEALTH

In 2007, ICLDC launched the community campaign
“Diabetes.Knowledge.Action”, now the longest-running
public health awareness campaign in the country.

Through a host of lifestyle activities and events, the initiative
promotes the importance of adopting a balanced diet,
maintaining a healthy body weight and engaging in daily
exercise. Major activations include an annual walkathon that
coincides with the World Diabetes Day in November.

TRAINING AND EDUCATION

Education is one of the four key pillars of ICLDC’s
approach to tackling diabetes. The Centre organises
specialist conferences that provide Continuing Medical
Education (CME) credits for healthcare professionals,

as well as weekly in-house seminars for resident doctors.

RESEARCH

ICLDC conducts world-class basic, clinical, genetic and
epidemiological research, mainly focusing on diabetes

in the UAE. However, other health related issues such

as cardiovascular disease and obesity are also studied.

The research focuses on explaining the high prevalence

of diabetes and obesity in the country with the aim of
identifying mechanisms to slow down and reverse the trend.

THE TEAM

ICLDC’s multi-disciplinary team comprises consultants with
vast local and international experience, recruited from and
trained at globally recognised institutions.

Imperial College London Diabetes Centre provides a
comprehensive range of treatments at its branches in
Abu Dhabi and Al Ain across the full spectrum of diabetes

and related complications:

Diabetes

Adult and paediatric endocrinology
Metabolic and electrolyte disorders
Pre and post-bariatric surgery care
Antenatal care

Genetics of diabetes

Heart disease prevention (non-invasive cardiology)
Nutritional advice

Ophthalmology

Nephrology

Podiatry

Radiology

Laboratory

Pharmacy
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DIABETES

Associated with
multiple debilitating
complications
affecting the eyes,
heart, kidneys,
nerves and feet,
diabetes is set to
affect almost

700 million people
by 2045.

Figures from the International Diabetes Federation (IDF) revealed that in 2017,

I7.3 percent of the UAE population between the ages of 20 and 79, or almost one

in five people, had type-2 diabetes.

According to the latest edition of the IDF Diabetes Atlas', the UAE places third
among countries with the highest age-adjusted comparative diabetes prevalence
in the MENA region, right after Saudi Arabia and Egypt. If the current trend
continues, the number of people with diabetes in the region is projected to
increase by | | 1.8 percent by 2045.

Rapid economic growth and the convenience it brings, a sedentary lifestyle and
unhealthy diet that are characteristic of the UAE are all risk factors leading to the
high number of people with diabetes. However, a growing population and greater
awareness of the condition among the community have also contributed to the
increase in the number of patients diagnosed with diabetes.

I https:/ /www.idf.org/ e-library/ epidemiology-research/ diabetes-atlas.html

DEMOGRAPHICS AND BASELINE STATISTICS

The number of patients at ICLDC has seen a significant jump between 2009 and 2017, with more than a sixfold increase
(or an annualised growth rate of 27 percent). The opening of the new facility at Zayed Sports City (ZSC), Abu Dhabi, in

November 2016 has provided additional scope for growth.

Number of patient visits

326,684

Abu Dhabi — Al Ain branch Zayed Sports TOTAL
Al Khaleej City branch
Al Arabi branch

Number of individual patients served

104,503

Abu Dhabi — Al Ain branch Zayed Sports TOTAL
Al Khaleej City branch
Al Arabi branch

Note
*The total includes patients who visited more than one of the facilities only once

Patients visiting Centre for first time

Abu Dhabi — Al Ain branch Zayed Sports TOTAL
Al Khalegj City branch
Al Arabi branch

Average number of visits per patient

Abu Dhabi — Al Ain branch Zayed Sports TOTAL
Al Khaleej City branch
Al Arabi branch
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Fig. | Fig. 2
Patients served by location Types of patients served
by diagnosis (all facilities)
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Muitiple centres

51.6% 34.9%
W\ 42.0% Ve G
Other diagnosis \/

35.9%
Al Ain only \/

4« 4 0.8%

Other types of diabetes

8.2% 19.8%

The highest annualised growth rates over the

past seven years were evident among prediabetes
patients (4| percent) as well as patients with
diabetes other than type-| and type-2 (32 percent)
(Figure 3). The number of patients with other
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The Al Ain facility has grown endocrine conditions grew by 3| percent year on
since its opening in the fourth year, while the growth among type-| and type-2
quarter of 201 |, serving over diabetes patients was |7 percent and 20 percent
35 percent of the total of respectively (Figure 3). Despite the increase in the
ICLDC patients (Figure ). number of patients seen, ICLDC has maintained

the improvement in its quality markers, as the
following sections demonstrate.



Fig. 3 Fig. 4
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HbAIc

HbA I cis a marker that indicates the body’s ability to control
blood glucose levels over the previous three months. The
American Diabetes Association sets the target HbA I c level
at 7 percent or less. The higher the HbA | c level, the worse

Fig. 6

the blood glucose control. HbA|c measurement is an integral
part of regular patient visits to ICLDC. The average HbAIc
for all patients seen in 2017 (latest visits) was reported at

7.3 percent (Figure 6).

HbA | ¢ distribution of diabetes patients seen in 2017 [n=39,091]

8,000

7,000

6,000

5,000

4,000

3,000

Number of patients

2,000

1,000

excy |
6.00-6.49 NN
650699 INNGNGGNN
7.007.40

750-7.99 [ NG

g.00-8.49 [NNEGNGNG

8.50-8.95 [N

5.00-5.49 NN

450-4.99 N

2.50-2.99
4.00-4.49 il

3.00-3.49
3.50-3.99 |

Average HbAIc 73 £ 1.5

> O O O OO OO 6O 6 O O OO O 0 0 O O
T AT A YT AT O T O T TN T O
OI\O‘\OO——NNmmvﬁ'LnLn\D\D
o o - L 4 T T I 4 a4 4T T 4T o
S h O O O O 9 O 9 O O O O O O O
o & & n & B & 1 & ;” & ;m S | S n

S o = = & ad @™ om F F 1Bon 93 O

Figure 7 compares first visit results to improved results during  significant reduction of 9 percent from 8.1 to 7.3 is evident
follow-up visits. On comparing the average HbA | c levels for —a true testament to the positive impact ICLDC has had on
all patients seen from 2009 to 2017 (Figure 8), a statistically the population’s health.

Fig. 7
Mean HbA | ¢ measurements for first versus follow-up visits of diabetes patients
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Fig. 8
Average HbA | c for diabetes patients
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BLOOD PRESSURE

More than 60 percent of ICLDC’s diabetes patients suffer
from high blood pressure (hypertension) that is largely
treated with blood pressure-lowering medication.

High blood pressure significantly increases the risk of

The average blood pressure for all patients seen at ICLDC Fig. 10
in 2017 (latest visits) is 127/72 mmHg (Figure 9). The line . . . . .
graphs compare first vist results to improved results during Mean systolic blood pressure for first versus follow-up visits of diabetes patients
follow-up visits (Figures 10 and | I). The proportion of

patients with blood pressure at or below guideline levels

cardiovascular and kidney disease in patients with diabetes, ! 136
: : . increased from 57 percent to 80 percent between 2009 and
and is carefully monitored at the Centre. The American 2017 (Fi 1y 134
Diabetes Association changed its guideline blood pressure (Figure 12). .
limits for patients with diabetes from 130/80 mmHg to
140/80 mmHgin 2013 and to 140/90 mmHgin 2015. 130
5128
126
Fig. 9 124
Blood pressure distribution of diabetes patients seen in 2017 [n=39,189] =
120
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Fig. 12
Proportion of patients’ blood pressure readings with respect to guidelines

Proportion of diabetes
in patients with blood pressure within guideline limits
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in patients with blood pressure outside guideline limits

20%

CARDIOVASCULAR DISEASE RISK

The successful UK Prospective Diabetes Study (UKPDS), Fig_ 13

sponsored by University of Oxford, modelled an equation Percentage of diabetes patients with heart

disease [n=39,221]

to predict the risk of patients with diabetes developing heart

disease in the future. Known as the UKPDS risk engine, the risk
calculator is used for all diabetes patients without known heart
disease registered at ICLDC. The variables include age, gender,
smoking, duration of diabetes, blood pressure, cholesterol 9%

and HbA| c. The model allows physicians to tailor treatment .
with heart
disease

(including lipid-lowering and high blood pressure medication in .
addition to tight glucose control) for high-risk individuals. ‘ without

to every patient to ensure maximum heart disease prevention

heart disease
Of the 39,221 diabetes patients seen in 2017, 8.8 percent
already had heart disease (Figure |13). Figure 14 displays the
UKPDS cardiovascular risk scores for the remaining patients.
It is important to note that these scores include patients
whose risk has been successfully minimised with lipid-
lowering medication, blood pressure control medication,
smoking cessation education and tight glucose control.
Almost 93 percent of patients without heart disease and
with moderate to high cardiovascular risk scores are on
lipid-lowering therapy (Figure |5).

Fig. 14 Fig. I5
Distribution of UKPDS scores for diabetes Percentage of patients with moderate to

patients with no heart disease [n=34,924] high cardiovascular risk on lipid-lowering
therapy [n=13,949]

40% 7%
Not on lipid
lowering therapy

On lipid
0% lowering
therapy
14%
10% 12%

4%

<10 10-19 >=20
low risk moderate high risk
risk

Male Female
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Figure 16 shows improvement of the UKPDS cardiovascular change in the methodology of calculating the UKPDS score.
risk scores between first visit and follow-up visits in patients The graphs represent data based on the new methodology.
who do not have heart disease. In early 2017, there was a

Fig. 16
Mean UKPDS cardiovascular risk scores for first versus follow-up visits of diabetes
patients with no heart disease
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14.5

14.0

13.5

13.0

%

12.5

12.0

1.5

1.0

10.5

10.0

Jul Aug Sep H BMI

—— —— -—-—— [
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One of the greatest risk factors for developing Fig. 17

diabetes is weight gain, particularly when it results in . . . .
obesity. The medical definition of obesity is when the BMI distribution for diabetes patients
body mass index [BMI = weight (kg)/height (m?2)] is over |8 years old [n=39,088]

30 kg/m? or above, while a BMI between 25 and 30

kg/m? signifies being overweight.

35%
The vast majority of patients with diabetes at ICLDC
are either obese or overweight, which may have
played a role in their predisposition to the condition.
Once diabetes is diagnosed, obesity is certainly not
ideal, as it may lead to further complications including
high blood pressure and high cholesterol levels. It is
critical for overweight and obese individuals, both with
a family predisposition to diabetes and those who 5%

30%

25%

20%

15%

% of patients

10%

have developed the condition, to try to lose weight 0

<25 25-29 >=30

Dutcomes Report 2017

and maintain a healthy lifestyle.

O

(C

The average BMI for all patients seen in 2017 (latest B Male W Female

2
¢
9]
[a)]
|
Y

20 | ICLDC

)

visits, above |8 years) was 3| kg/m? (Figure 17).

Male (average BMI) Female (average BM))

296*53 326x64



SPECTRUM OF COMPLICATIONS

The figure below provides an overview of the various complications of diabetes detected at ICLDC, while Table | shows the

- range of diagnostic procedures.
- Diabetes-related complications (=18 years only)
0®%e, 0® %0, 0®%e, 0®%e, 0® %0,
o ° o ° o ° o ° o °
g ° e ° ¢ . ® ° ® °
o o o o o
e 9.02% o 21685% @ o 546% o 93249% e Q17.95% e
° e ° e € o ° o o
L () L () i ° L ° 1 °
[ [ (J [ J [
Q... .... .... .... C...
% adults with % adults with % adults with % adults with % adults with
heart disease retinopathy peripheral neuropathy nephropathy
vascular disease
The Centre’s specialists conduct comprehensive examinations to ensure early detection of complications.
Several international diabetes control trials have revealed a seen reductions in their BMI between their first and follow- Table |
link between weight gain and glucose control improvement. up visits (Figure 18), as all members of the Centre’s clinical Di . d d d iz
However, of all parameters healthcare providers try to staff continuously emphasise the importance of weight loss, IagnOStIC procedures use to detect comp Ications

improve in patients with diabetes worldwide, BMI is the most  or at least weight maintenance, for better glucose control.
challenging. Despite this, diabetes patients at ICLDC have

Procedure statistics Abu Dhabi, Al Ain Abu Dhabi,
Khaleej Al Arabi Zayed Sports
Fig. 18 o] :Talel City branch
Mean BMI for first versus follow-up visits of diabetes patients Bty e 2.054.85| | 329.756 359,508 3744115
325 Retinal photographs 20,656 9,435 2,595 32,686
DEXA bone
320 densitometry 2,204 2,343 0 4,547
315 X-rays 581 385 966
2 " 310 Echocardiograms 834 937 1,771 86
% Stress tests or stress %
% 0 echocardiograms 0 2/ el %
3 3
9 300 Retinal laser treatments 289 131 420 9
3 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 3
- ° ° o Fine needle 28 41 301 N

aspiration procedures

First Follow-up Avg First  Avg Follow-up



THYROID CLINIC

Nodules in the thyroid gland are often detected by either
palpation or imaging examinations. However, these tests
cannot determine whether a nodule is cancerous or non-
cancerous. For this purpose, biopsies of the thyroid are

Table 2

performed, usually under ultrasound guidance. The results
are then matched to one of the diagnostic classifications
shown in Table 2.

Diagnostic classifications for thyroid biopsies

Classification Definition

While the Centre has been conducting fine-needle aspiration
(FNA) procedures since 2015, 2017 saw the establishment
of the Integrated Thyroid Clinic in partnership with
Healthpoint, a multi-specialty hospital in Abu Dhabi and part
of Mubadala’s network of world-class healthcare providers.
Located at ICLDC'’s Zayed Sports City branch in Abu

Dhabi, the joint clinic leverages the combined expertise of
Mubadala’s healthcare entities to adopt a holistic approach to
thyroid care. Specialist services include consultation, testing,
diagnosis, risk estimation and surgery addressing a variety of
thyroid-related conditions, such as nodules, goitres, Graves’
disease, thyroid cancer and parathyroid adenoma.

The clinic is equipped to perform a wide range of
procedures, such as thyroid examination, non-invasive
ultrasonography, ultrasound-guided FNA, thyroid nodule
ablation (thermal or with sclerosing agent), and various types
of surgery including partial and total thyroidectomy as well as
parathyroidectomy.

Fig. 19

Results of FNA biopsies o 3%
conducted in 2017 °

0o 2.4%
e " 0.5%

4.3%

Thy5

1.9%
ﬁ\\/ bt
1.1%

9.8%

73.7%
Thy2, Thy2c \/

In 2017, ICLDC performed 31 |
fine-needle aspiration (FNA)
procedures across its facilities,
resulting in 369 biopsies completed
with a 95 percent sampling
adequacy rate. Figure 19 shows the
results of the FNA biopsies with
classifications as defined in page 23.



Since its opening, the Bariatric and Metabolic Surgery Centre has served |, |36 patients, as shown below:

BARIATRIC AND METABOLIC SURGERY CENTRE

Obesity is a major health concern, as it is associated with National and international guidelines recommend that Number of patients lll"lllll|"""""""""""" TOTAL

an increased risk of type-2 diabetes, high blood pressure, all patients seeking bariatric surgery should undergo a P I , I 36

high cholesterol levels, infertility, fatty liver disease, asthma, comprehensive multidisciplinary assessment and follow-up 350 961

gastroesophageal reflux disease (GERD), ischemic heart in order to maximise success and minimise complications. In Orfev\jvhizcggge of which are new = 786

disease (IHD) and other comorbidities. Studies consistently 2016, ICLDC commenced collaboration with Healthpoint

show that the risk of comorbidities can be reduced through prior to the official launch of the joint Bariatric and Metabolic TOTAL
weight loss. However, in patients with severe obesity, Surgery Centre in 2017 with the aim of offering additional Number of visits |lll"ll"lll"ll|||||||||||||||||||||||"""""""“"""" y) 239
lifestyle interventions alone are unlikely to produce significant ~ treatment options for obese patients. At the Centre, ICLDC 508 1.731 ’
sustainable weight loss. It is increasingly recognised that provides pre and/or post-surgical consultation, including ’

such patients should be considered, where appropriate, for multidisciplinary assessment, education and follow-up, to 2006 2017

bariatric surgery that can reduce morbid obesity. eligible patients, while Healthpoint performs bariatric surgery

. . . . in accordance with relevant guidelines.
To illustrate the scale of the issue, of the patients who visited 8

ICLDC in 2017, more than 9,000 (nine percent) would qualify

for bariatric surgery based on the standard eligibility criteria: Figure 20 shows the number of bariatric surgeries performed at the Bariatric and Metabolic Surgery Centre.

*  BMIlat 40 kg/m? or above; or

« BMI betwefen 35 and 40 kg/m? with a minimum of Fig. 20
two complications; or ) o )
« BMI between 30 and 35 kg/m? with a minimurn of Number of surgeries at the Bariatric and Metabolic Surgery Centre by surgery
three complications. type and gender
0 50 100 150 200 250 300 350 400 450
/ / Sleeve gastrectomy 38 42
/ i
Gastric bypass 4I 6
Sleeve gastrectomy 131 154
2017 300 surgeries
Gastric bypass 6 I 9
_ Sleeve gastrectomy 169 196
TOTAL 390 surgeries
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~ ~
o o
~ o~
T b
o e}
a a
Q Q
o o
7 7
() ()
£ £
o o
S )
Z 5
9} §}
fa) a
- -
Y 8]
["g] O
o~ o~

M Male M Female




~
S
I
£
o}
[a %
5
&
P
[}
£
S
S
=
5
@)
9]
[a)]
3
Y
~
o~

Figure 21 shows the rates of excess weight loss based on
gender and surgery type for those patients who regularly
follow up with ICLDC. The graph demonstrates that in

the first three months post-surgery, patients experienced

Fig. 21

an average of 4| percent excess weight loss. The number
increased to 59 percent within six months and 65 percent
within one year after the surgery. Measuring of the surgical
outcomes will continue over the coming months.

Post-operative average percentage of excess weight loss by gender and

surgery type

n=135 n=93 n=25 n=2
Average 41% 59% 65% 63%

100%

90%

80%

“ 70% R

o

£, 60%
(9]
2

9 50%
@
8

X 40%
o)
R

30%

20%

10%

0

3 6 12 15 18
Months after surgery
— — — —
Gastric bypass Gastric bypass Sleeve gastrectomy Sleeve gastrectomy
Male Female Male Female

Of the 64 patients with type-2 diabetes who regularly
followed up with ICLDC post-surgery, 83 percent witnessed
overall improvement of their condition six months after

the surgery, with 67 percent in complete remission and |7

percent experiencing an improvement as defined below.
Figure 22 tracks the status of diabetes in the months after
the surgery.

Fig. 22

Post-operative diabetes status over time
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Just as with diabetes, of the | |6 patients with

hyperlipidaemia who regularly followed up with ICLDC
post-surgery, almost 65 percent showed improvement or

HbA | c below 6% and off diabetes medication

HbA | ¢ between 6% and 6.4% and off diabetes medication

HbA I c is the same or reduced and reduction in diabetes medication
All the above

No change in HbA | ¢ or diabetes medication

resolution of their condition in the first three to six months
after the surgery. Figure 23 illustrates the trend over time.
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Fig. 23

Post-operative hyperlipidaemia status over time
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Finally, of the 54 patients with hypertension who regularly
followed up at ICLDC after their surgery, more than 50
percent experienced either complete or partial remission of
their condition in the first three months post-surgery. There
is not enough data to show a trend of the hypertension
status over time. However, with continued tracking, the
outcome trends will become more reliable.

No change in LDL or lipid lowering medication

All these positive outcomes have had an impact on the drug
therapy that the patients are on post-surgery. It is estimated
that the cost of medication for these patients dropped by
more than 65 percent in the months following their surgery.
This translates to significant savings over the life of the
patient, adding to the benefits of bariatric surgery in the
long term.

PATIENT SATISFACTION AND QUALITY OF CARE

In July 2016, ICLDC handed over its Patient Experience
Survey to Health.Links — Press Ganey, a company that
supports healthcare providers in understanding and
improving the entire patient experience. The survey was
conducted independently over the phone and online to
ensure reliable patient feedback.

The respondents answered questions on a five-point scale.
Figure 24 shows the mean rating for the patients’ overall
satisfaction with their experience during their latest visit.

The results were benchmarked against Press Ganey’s global
database that includes 1,064 facilities and 216,194 physicians,

Fig. 24

in addition to a GCC-specific database of 39 facilities and
[,341 physicians. As evident from Figure 24, ICLDC achieved
an astounding 92 percent patient satisfaction rate, ranking

in the 97 percentile amongst its peers in the GCC region.
Despite a significant increase in the number of patients
across its facilities, the Centre has consistently maintained its
patient satisfaction scores over the years.

Health.Links — Press Ganey divided patient feedback from
the survey into five categories — Access, Environment, Care
and Treatment, Communication, and Humaneness — to
identify the most important areas of improvement.

Overall quarterly satisfaction mean rating 2016 and 2017
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RESEARCH STREAMS AT IMPERIAL
COLLEGE LONDON DIABETES
CENTRE

Imperial College London Diabetes Centre is committed

to a holistic approach to diabetes and its complications

with research oriented towards a greater comprehensive
understanding of the condition, its causes and its treatment.

In collaboration with international academics at Imperial
College London, the University of Oxford and the University
of Groningen (The Netherlands), to name a few, ICLDC
Research Institute conducts research that concentrates on
genetic, behavioural and psychological factors of diabetes
and its complications, with research teams covering specific
areas of medical and scientific concern in the region.

Our researchers seek to identify the aetiology and risk
factors of diabetes and obesity, including genetic and
biological contributors as well as environmental factors such
as lifestyle and nutrition. Understanding the multifactorial
processes driving high diabetes prevalence rates in the UAE
allows doctors at the Centre to tailor treatment to each
patient, and will ultimately improve patient outcomes and
contribute towards global progress in the treatment of
diabetes.

In 2013, the ICLDC Repository, a research tissue bank for
the storage and management of biological samples linked

to clinical data, was established. The Repository is led by
Imperial College London Diabetes Centre, Abu Dhabi

and is the first research tissue bank in the emirate of Abu
Dhabi approved by the Department of Health. Patients
who come to the Centre for their medical care may consent
to have additional samples collected from them to add

to the Repository. Since the Repository recruited its first

participant in 2013, it has had 4,536 participants consent to
their samples being used. This national resource supports

a diverse range of research and is key in the development
of personalized medicine and the transformation of the
healthcare structure in the UAE. The establishment of a
high-quality representative collection of DNA and related
biological samples, together with datasets that can be
utilized for furthering basic, clinical and applied research, is a
long-term initiative that is crucial in the region’s fight against
diabetes and other diseases.

Additional research studies currently being conducted at the
ICLDC Research Institute include:

CLINICAL

Clinical research studies focus on human health and well-
being through identifying novel ways to treat, cure or prevent
iliness. Projects include:

Abu Dhabi Diabetes & Obesity Study

*  Astudy on the aetiology and associated risk factors
of patients with obesity/diabetes within the Emirati
population
Started November 2012 with 973 adults and 1,006
children participating in the study
Cross-sectional study investigating how a certain virus
(Adenovirus 36) contributes to obesity and diabetes in
the UAE

Abu Dhabi Diabetes & Obesity Study — Bariatrics
*  Looking at patients with previous, or planned bariatric
surgery to understand the genetic factors that
contribute to obesity in the UAE
Started April 2016 with 109 participants recruited

The role of gut hormones and Hepcidin in type-2

diabetes

»  Started December 2014

*  Recruited total of 1,420 out of proposed 2,000
participants
Preliminary data indicate an association between plasma
Pancreatic Polypeptide levels and diabetic eye disease,
which is a novel finding
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Continuous Glucose Monitoring analysis during
Ramadan fasting

Phase | started in April 2010 and Phase 2 in
September 2014

Aims to analyse glucose variability in fasting diabetes
patients

I I articles published on the back of the study

Energy expenditure before and during Ramadan
fasting in non-obese patients

Started June 2015

Study to assess changes in energy metabolism due to
Ramadan fasting

No significant difference in different aspects of energy
expenditure was found

Ramadan Body composition in Abu Dhabi

Started May 2016

Study to investigate changes in body composition with
Ramadan fasting

125 participants recruited so far

Cardiovascular diseases risk factors in UAE
adolescents and young adults with type-1 and type
2 diabetes mellitus

Study from December 2014 - April 2015

A collaborative study with UAE University
Investigating the correlation of microalbuminuria with
glycemic control, and its relation to cardiac autonomic
neuropathy

42 patients recruited

Nutritional composition and glycemic index of

selected dates consumed in the UAE

*  Study from May 201 |- May 2012

*  To assess the impact of nutritional composition of the
glycemic index (GlI) of five types of fresh dates

Glycemic index testing for selected traditional foods

of the United Arab Emirates

»  Study between April — December 2009

*  To assess the glycemic index (Gl) of some traditional
Emirati foods

GENETIC

Genetic research studies examine genes, mutations and
molecular interactions, leading to a better understanding of
human disease. Projects include:

Functional Genomics

»  Study designed in order to analyse the genetic
architecture of Emirati population diagnosed with
type-2 Diabetes and identify population
pharmacogenomics responses to diabetes medication

. |54 index cases have been recruited, together with
53 parental samples and 500 singletons

*  Analysis (including genotyping) to be completed on
samples from 2,700 participants

Urinary C-peptide to Creatinine Ratio (UCPCR)

»  Study undertaken in order to study the clinical validity of
UCPCR for diagnosis of Maturity Onset Diabetes of the
Young (MODY)

» 778 patients have been recruited with genetic analysis
completed on 97 samples

*  Preliminary results support the need for Emirati-
specific UCPCR and MODY calculator parameters to
be implemented, for correct diagnosis. Furthermore,
prevalence of MODY in the Emirati population seems
to differ from the suggested prevalence in the European
population

Genetic Causes of Familial Hypercholesterolaemia

(FH) in the Emirati population

*  Aim of this study is to determine the prevalence of FH
in the Emirati population and potentially identify novel
genes/mutations responsible for the condition

* 426 patients have been recruited, with genetic analysis
conducted on 82 patients

*  Results suggest similar incidence of mutations in
canonical genes to those previously reported for other
populations

»  Establishment of Dyslipidaemia Registry as part of the
research project

Genetic Causes of Gestational Diabetes (GDM) in

the Emirati Population

e Aim of the study is to identify the number of MODY
patients to be found among Emirati women with GDM
as the incidence and prevalence of monogenic diabetes
among this group of patients is unknown. This will
enable improvements in diagnostics, treatment and the
counselling of these women

* 65 candidate women with GDM or history of GDM
have been recruited and genetic analysis has been
performed on 32 candidates so far
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EPIDEMIOLOGICAL

Epidemiological studies analyse the patterns, causes

and effects of health and dis-ease conditions in defined
populations, specifically the UAE population. Projects include:

Vitamin D deficiency study

*  Data collected and assessed to determine the possible
causes of high incidence of vitamin D deficiency in the
UAE

*  As per the findings, 63% of Emirati men and 68% of
Emirati women showed to be deficient or severely
deficient in Vitamin D

*  Study started April 2016 with 48,916 individuals from
Imperial College London Diabetes Centre database

Abu Dhabi sleep apnea study

*  Questionnaire-based study in the patient population of
the Centre, to establish the prevalence of obstructive
sleep apnea among Emiratis

»  Data study from March - July 2015 with 700 participants

*  High or intermediate risk of sleep apnea was found in
more than half of the population studied

Correlation between depression and HbA I c levels

in the UAE population

*  Study from May 2012 - May 2013

* A questionnaire-based study investigating the
correlation between diabetes control, its complications
and depression

* 678 patients with diabetes, pre-diabetes and normal
glucose tolerance were recruited

* It was found that: there was a higher prevalence of
depression among patients with poorer glycemic control

*  Ahigher risk of depression in Emirati men, moderate
depression associated with the presence of coronary
artery disease

The musculoskeletal component in patients with

chest pain

*  Examine the prevalence and characteristics of
musculoskeletal tender spots among patients with chest
pain

*  Study from December 2012 - December 2013 with 200
patients recruited

*  <I% had no tender spots of the chest musculature or
of the thorax skeleton, which made it impossible to
distinguish between patients with or without coronary

DATA MINING

Imperial College London Diabetes Centre uses data mining
from its database of over 200,000 patients to understand the
prevalence of type-2 diabetes, obesity, glycemic control and
tolerance, cardiovascular risk among diabetic patients, liver
function, metabolic control and vitamin D deficiency.

T

JBL

»
AVVAREIN
“Diabetes.
Knowledge.Action”’,

the nationwide
campaign by
Imperial College
London Diabetes
Centre, is dedicated
to a healthier UAE.

--

Launched in 2007 under the patronage of Her Highness Sheikha Fatima bint
Mubarak, Chairwoman of the General Women'’s Union, Supreme Chairwoman of
the Family Development Foundation, and President of the Supreme Council for
Motherhood and Childhood, it is now the longest-running public health awareness
campaign in the country. The initiative promotes an active lifestyle through an
ongoing calendar of events for the whole community — from walkathons to
patient education forums and outreach workshops for schools, universities and
organisations.

WALK 2017

The | 1" Walk saw thousands across the community come together at Yas Marina
Circuit to #WalkOn and beat diabetes. The latest edition of the event brought a
never-before-seen level of stakeholder engagement with the involvement of the
Abu Dhabi Sports Council, Department of Health - Abu Dhabi (DOH) and Abu
Dhabi Media as well as the Centre’s sister facilities, Healthpoint and Cleveland
Clinic Abu Dhabi. In addition, more than 30 corporates supported the initiative as
value-in-kind (VIK) partners.
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Aimed at motivating behavioural change, the fun-filled family
day encouraged people to engage in at least 30 minutes

of exercise a day, adopt a balanced diet and take a more
proactive stance in their health decisions.

HBAIC TESTING CAMPAIGN

As part of a public health awareness campaign launched in
June 2016, ICLDC continued its series of healthy lifestyle
workshops and mini screenings onsite for private and public
sector organisations.

Run by the Centre’s nurses and dietitians, the screening
sessions comprise health checks including height and weight,
blood pressure, HbA | c non-invasive blood tests and a
diabetes risk assessment questionnaire. Along with the
results, participants receive recommendations, including

the necessity to seek further medical advice from their
family doctor.

The workshops cover:

*  Diabetes

*  Healthy weight

*  Food labels

*  Healthy lunch / healthy plate

*  Additional health-related topics on demand

To date, the HbA | c testing campaign has had significant
impact in terms of awareness raising amongst its primary
target audience — UAE nationals. The campaign highlights the
need for early diabetes screening, diagnosis and treatment to
maximise outcomes, efficiency and targeted interventions.

To expand the reach of the campaign, ICLDC has partnered
with several high-profile organisations, such as the Emirates
Red Crescent, the Family Development Foundation, the
General Women'’s Union, Dar Zayed and the Department of
Health - Abu Dhabi (DOH).

SUKKAR DIABETES SUPPORT GROUP

In March 2017, ICLDC established the SUKKAR Diabetes
Support Group in Al Ain.

Exclusive to the Centre’s female patients, the group offers
educational, social and emotional support for women with
diabetes. The members meet once a month at ICLDC Al
Ain, with each meeting focused on a different topic.

Led by Dr Amani Osman, Consultant Paediatric
Diabetologist at ICLDC and a type-2 diabetes blogger and
online diabetes advocate, the meetings provide an ideal
platform for women with diabetes to connect with their
peers and share their experience in living with the condition.

Over 20 government institutions, schools and companies

— including the Supreme Council for National Security,
General Directorate of Residency and Foreigners Affairs —
Abu Dhabi, Abu Dhabi Food Control Authority, Abu Dhabi
Municipality, Mubadala, Abu Dhabi National Oil Company
(ADNOC) and Etihad Airways — benefitted from the sessions
in2017.

Since its launch, the HbA | c campaign has reached more than
4,885 individuals in Abu Dhabi and Al Ain — an 8.4 percent
increase over 2016.

2017 topics included:

*  What’s on your plate? Healthy eating with
diabetes

Diabetes and exercise

Fasting with diabetes

Returning to normal lifestyle after Ramadan
Staying heart-healthy with diabetes
Podiatry care

How diabetes affects your eyes

Handling the holidays: family, food and fun

OTHER INITIATIVES

2017 also saw the launch of the annual Diabetes Fun Day.
Held separately in Abu Dhabi and Al Ain, the inclusive event
brought together the Centre’s young patients and their
families to raise awareness about the condition and drive
home the importance of a healthy lifestyle, prevention and
management of diabetes.

Other notable activities included ICLDC'’s participation in the
Little Programmer Week, a campaign run in association with
the General Women'’s Union and the Supreme Council for
Motherhood and Childhood, and in the Food and Agriculture
Week in Al Ain. To mark the Year of Giving, the Centre

also organised a special health event in Ras Al Khaimah in
association with Emirates Red Crescent.
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CONTINUING MEDICAL
EDUCATION

In 2017, Imperial College London Diabetes Centre hosted
more than 40 Continuing Medical Education (CME) events
targeting medical practitioners that recorded 3,935
participants, representing a 24 percent increase from 2016.
The Centre continues to add new events and training courses
to its education calendar.

Since 2006, a cumulative total of 23,107 healthcare
professionals attended ICLDC's Training and Education
series.

Category-| Department of Health - Abu Dhabi (DOH)-
accredited events organised by ICLDC throughout the year
include:

Diabetes & Endocrine Forum | 237 participants
A series of monthly forums connecting specialists and
healthcare professionals from ICLDC Abu Dhabi and Al
Ain via webcast

Diabetes & Endocrine Update |

1,072 participants

Case study presentations discussing common diabetes
and endocrine problems, held at ICLDC Al Ain three to
four times a year

Royal College of Physicians Programme |

14 participants

A programme preparing junior doctors for the MRCP
(Member of Royal College of Physicians) examination,
held three to four times a year

European Society of Endocrinology Clinical
Update | | 1] participants

An annual lecture and workshop event that provides
an in-depth update on current clinical practices

and encourages networking between trainees and
established endocrinologists

Advanced Diabetes Conference |

201 participants

An annual two-day conference discussing updates

to the guidelines on the treatment and management
of diabetes, as well as related challenges and lifestyle
choices

Advanced Medicine Congress | 94 participants
An annual lecture and workshop event covering all
medical fields

Category-2 Department of Health - Abu Dhabi (DOH)-
accredited events held at ICLDC include:

Journal Club | 875 participants

A weekly review of medical journal articles led
by ICLDC doctors, open to all ICLDC healthcare
professionals

Diabetes Multidisciplinary Team Meetings |
375 participants

Internal meetings held every Sunday, attended

by doctors, lifestyle educators, dieticians and a
psychologist, discussing patients with poor diabetes
control and deciding on steps to be taken to improve
the situation

Weekly Case Presentations | 875 participants
A case-based internal session, held every Tuesday
and open to all ICLDC healthcare professionals, with
presentations of live cases followed by discussions

Additional non-accredited events include:

Imperial Diabetes Educator Training Course |
I5 graduates

A multi-disciplinary course that equips students for
work as health professionals in diabetes education and
management in a variety of settings. The programme
is taught over an academic year, with weekly lectures
and case seminars, supported by clinical training with
the students required to have mandatory experience
of all important aspects of diabetes. IDET graduates
are eligible for licensure as Health Educators by the
Department of Health-Abu Dhabi (DOH)

Mini Research Symposium | 62 participants

A biennial international conference that provides an
update on ICLDC'’s research activities and their impact
in the field, with international speakers addressing

the latest issues in diabetes and obesity management,
focusing on topics of local relevance
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The ICLDC
Fellowship Training
Programme for
Endocrinology and
Diabetes Mellitus
(FTPED) started

in 2015 as the first
endocrinology
specialist fellowship
programme for
Emirati physicians.

RINDSH DEIN

Approved by the Department of Health - Abu Dhabi (DOH) and sponsored by
Abu Dhabi Health Services Company (SEHA), FTPED is based on the UK’s Joint
Royal Colleges of Physicians Training Board (JRCPTB) endocrinology curriculum.

Four physicians have enrolled in the three-year programme that provides
comprehensive training in the pathophysiology, evaluation, diagnosis and
management of endocrine diseases and diabetes. The curriculum also covers
thyroid, adrenal, pituitary and neuro-endocrine tumours, as well as antenatal care,
gonadal diseases, calcium and bone metabolism, perioperative management and
diagnostic endocrine investigations.

FTPED aims to train the UAE’s next generation of diabetologists and
endocrinologists to reverse the growing diabetes prevalence in the country.
Graduates will be prepared to practice independently to rigorous, internationally
recognised standards.

COLLABORATION
ICLDC collaborates in several fields with a host of world-
renowned partners:

*  Clinical: Imperial College London, Royal College of
Physicians, European Society of Endocrinology and
Cleveland Clinic Foundation.

*  Research: Imperial College London, University of
Oxford, University of Aberdeen, University of Exeter
Medical School, Campus Bio-Medico University of
Rome, University of Groningen, University of Denmark,
and George Washington University School of Medicine
and Health Sciences.

*  Locally: Zayed University, UAE University, and

Khalifa University.

LOOKING TO THE FUTURE

Going forward, ICLDC aims to step up its community
engagement efforts and expand the reach of its
innovative public health initiatives to empower the
population of Abu Dhabi in the fight against diabetes.
Furthermore, the Centre seeks to consolidate its
status as a national and international leader in diabetes
treatment, prevention, research and education.

MEDIA

With 324 hits in 2017, ICLDC has secured top-line coverage
as the go-to source for comment and insight on diabetes and
related complications.

SOCIAL MEDIA

As part of its commitment to public health awareness and
diabetes prevention, ICLDC reaches out to the community
through an active presence in conventional media as well

as social media. Via Facebook, Twitter and Instagram, the
Centre engages the population in conversations about health
and encourages participation in its wide range of educational
and lifestyle events.

In 2018, ICLDC aspires to train a new cadre of
world-class healthcare professionals and expand

its network of healthcare offerings to the Western
Region of Abu Dhabi as it continues to apply its holistic
approach to diabetes management to deliver the highest
level of patient care. To cater to this increased capacity,
the Centre plans to bring more specialised healthcare
professionals to the region, and strengthen synergies
with other healthcare providers as well as government
and private sector entities.

Imperial College London Diabetes Centre’s commitment to
providing world-class treatment, research, training and public
health awareness remains central to its operations.
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