WORLD DIABETES FOUNDATION

Health care delivery innovations from the developing world
Case studies from the WDF projects

May 2008
Singapore



&

Necessity Is the mother of Invention

In temporary clinics in the slums of Asia and
rundown hospitals in Africa | met remarkable
people who were finding new solutions and
working out how to use the materials at hand
to provide for patients...... Unconstrained by
our history, they train people differently, create
new sorts of organisations, involve families and --'1.§:l ' '-‘
communities and concentrate more on 3;"1?
promoting health rather than on just tackling [Faoet mlﬁ
disease. They don’t have our resources or our
baggage.

Lord Nigel Crisp
Ex Head of NHS UK
The Sunday Times January 6t 2010
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Reverse Innovation and Co development

GE introduced two revolutionary products - a handhel d
electrocardiogram device and a portable, PC-based
ultrasound machine. They’re extraordinary because

they are cheap and they originally were developedi n
GE India for markets in emerging economies and are

now being sold in the United States, where they're
pioneering new uses for such machines.

“If GE’s businesses are to survive and prosper in th e next decade, they must
become as adept at reverse innovation as they are a t glocalization”

Jeffrey R. Immelt
Chairman and CEO of GE




Global Diabetes Burden t,

WORLD DIABETES FOUNDATION




Regional Estimates of Diabetes

(20-79 age groups)
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Regions Millions %
2010 2030| Increase
Africa 12.1 | 23.9 98.0%
Middle East and North Africa 26.6 |51.7 94.0%
South East Asia 58.7| 101.0 72.0%
South and Central America 18.0 |29.6 65.0%
Western Pacific 76.7 (112.8 47.0%
North America and Caribbean 37.4 |53.2 42.0%
Europe 55.2 | 66.2 20.0%
Total 284.6 | 438.4 54.0%




The World Diabetes Foundation CI
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Set up in March 2002 with funding commitment of DKK 650 mill over 10
years from Novo Nordisk. Now enhanced by 575 million and duration
extended to 15 years.

Chairman: Professor Pierre Lefebvre (Past President of IDF)



Key Focus Areas
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Building capacity

Advocacy — Building a global alliance

The diabetic foot (prevention of amputations)

Eye care (detection of diabetes, prevention of blindness)
Children with diabetes (prevention, education, treatment)
Mothers and diabetes (nutrition, prevention, education)
The Coming Generation — Primary prevention

TB & DM — Prevention, Capacity building and Care
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Why Diabetes is central to an NCD care program t]
Risk factors and Co-morbid Conditions Associated wi th Diabetes
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ARVs
may increase Maternal
risk of &
metabolic Lipid Perinatal Risk
syndrome ahmormalities Hypertension

. N Because of its nature and

diseases i multiple ramifications
diabetes may offer the best
opportunity for integrating
prevention and care; and
communicable diseases,
nutrition and MCH and
NCDs at the primary care
level

Physical . A
e Diabetes mellitus

Tuberculosis

Obesit
'y Neuropathy

Eye problems
cataract / Peripheral
retinopathy vascular
digeases




Project Status March 2011

261 projects funded to date in 98 developing countries. 187 ongoing
18 projects based on fundraising, 6 ongoing
24 Internal projects, 7 ongoing

Project portfolio: 245.2 million USD of which 82.5 million USD were donated by the World
Diabetes Foundation
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Training / Capacity Building
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Globally 29,700 doctors; 22,900 nurses; and 50,100 paramedics—many of whom
had previously little or no diabetes expertise.
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Clinic Model

LABORKTOR
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Simple basic equipments

HCP Training and Education
Clinical Care Guidelines

Patient Education (IEC) material



Saving feet, Saving futures O
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Over a million amputations are performed on people with
diabetes annually. 80% avoidable and needless.

World Diabetes Foundation has funded specific programmes
for screening, treatment and prevention of diabetic foot.



Step by Step Model t‘

Over 30 projects focussing on foot care or with
elements of foot care supported by WDF in 35
Countries

India, Indonesia, Thailand, Pakistan, Iran,

Egypt, Sudan, Uzbekistan, Bolivia, Peru,

Ecuador, Columbia, Venezuela, The

Democratic Republic of Congo, Mali, Burundi, By

Mauritius, South Africa, Tanzania, Kenya, _
Uganda, Palestine, Yemen, China, Barbados 5
and St Lucia, Botswana, Fiji, Guinea Conakry, &
Madagascar etc Pe s

5900,HCPs trained for Foot care, 300,000
people screened for diabetic foot
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Padasamraksha — Protecting feet
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A specially designed state of the art mobile foot care clinic provides foot care
and education, including customised footweatr, to rural areas, visiting 20
outreach areas per month, attending to about 30 to 40 people per visit.

More than 27,000 people with high risk feet have been provided with foot care,
education and counselling

New initiative home based wound care for people with diabetes foot
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Screening/ Awareness camps

T T

e

14,500 camps with participation of 16.5 million people.
6.5 million people screened for diabetes

630,000 people screened for DR; 113,000 cases detected, and 42,800 provided
sight saving laser therapy or surgery



Preventing Diabetes Related Blindness é
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Over 40 eye care projects supported by WDF

India, Indonesia, Cameroon, Fiji, Bolivia, Sudan, U  zbekistan, Tonga, Nepal,
Bangladesh, Kenya, Thailand, Tanzania, Ethiopia, Bra  zil, South Africa, Malawi,

Will provide diabetes related eye care to a populat  ion reach of over 400 million
people.



Eye Care Projects &
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Model 1

Screening and awareness camps — for diabetes and diabetes
related eye problems. People with eye problem referred to base
hospital

— With senior ophthalmologist present at site

— Mobile unit where retinal images downloaded via sat  ellite to
base hospital
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Eye Care Projects

WORLD DIABETES FOUNDATION




&

WORLD DIABETES FOUNDATION

Advanced Mobile Care
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RURAL DIABETES
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These include comprehensive advanced screening

— Lab tests,
— ECG,
— Foot and Eye Exam

Bring advanced diagnostic and care services to the rural poor



Global Micro-Clinic Project:
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Community ownership and awareness Jordan HORLD DIABETES FOUNDATION

Uses social networks to create support system to im prove self care and
enhance healthy behaviours amongst people with diab etes in the refugee

and economically disadvantaged populations in the | n the outskirts of
Amman, Ayn Al-Basha and Jabal Al-Nassar comprehensi  ve health care
centres.

HbAlc levels were reduced by an average of 1.2% amo ng all patients and
1.8% among those with HbAlc levels above 7%. Patie nts also lost an
average of 4.3 kg and reduced fasting blood sugarb  y an average of 25
mg/dl.



Diabetes Peer Educators to Increase Reach to CI
Rural Areas - Cambodia
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Enabling people with diabetes
to self-manage the disease by
engaging a peer educator in
their own community.

Peer educator provides
Including basic skills.

People assisted to become
Informed consumers of health
services, including health
Insurance covering their
needs.

Even bring routine screening
and supplies to the doorstep



Early origins of Health c]

Leonardo Da Vinci: Studies of the fetus in the womb, circa 1510-1513.
WORLD DIABETES FOUNDATION

.-...-----'P.I-n ok

e B [y ek o 51
B e Sl i e
m e e ey

sngral’ Al 4! S
L L L

| |.'4- v elfn ;---_-v-f‘n-fi :

-

T T

] uﬂ‘%n-"-f"“f:iﬂ!‘

e
-y o

® g In Da Vinci’s words, referring to his treatise on
B o il 4 anatomy, for which these drawings were made: “This
7 A e work must begin with the conception of man, and
gar, ] ?*_,ﬂﬁ,,.. _ describe the nature of the womb and how the fetus
Y oo i lives in it, up to what stage it resides there, and in
; ' what way it quickens into life and feeds. Also its
growth and what interval there is between one stage
of growth and another. What it is that forces it out
from the body of the mother, and for what reasons it
sometimes comes out of the mother's womb before

the due time”

Dunn PM (1997) Leonardo Da Vinci (1452-1519) and reproductive anatomy. Arch Dis Child
Fetal Neonatal Ed 77: F249-F251



Focus on Maternal Health é
Developmental Origins of Health and Disease WORLD DIABETES FOUNDATION
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LBW: modifiable & non-modifiable risks c’
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Low Birth Weight (LBW) and . | PRRAVDAE W08
Type 2 Diabetes (T2D) '
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Main causes:

— Pre-term birth

— Intra-uterine growth retardation - induced by infect ion, anaemia, nutrition, diabetes etc
— Small mother

— Mix. of 1, 2 and/or 3

In Africa, malaria in pregnancy lowers birth-weight by up to 0.25 kg
In rural India >25% are born LWB

Courtesy Prof Ib Bygbjerg



Age 2 may be the “tipping point” to prevent the long term human t]
capital consequences of both under nutrition and fu ture adiposity WORLD DIABETES FOUNDATION
and NCDs ?

Growing evidence that rapid weight gain after age 2
associated with obesity, IGT and type 2 diabetes
especially among low BMI kids

(Harrington et al, 2010, Bhargava et al, 2004; Ibanez
et al, 2006, Barker hypothesis, Dutch famine studies,
etc...)

Stunted children are more likely to
become overweight

RR 95% CI
Brazil 1.7 (1.2, 2.3)
S Africa 2.6 (2.0, 3.5)

China 4.2 (3.1, 5.7)
Russia 7.8 (5.7, 10.7)

Popkin et al., J Nutr 1996




Foetal Programming and Economic Transition t,

Nutrient-mediated
Teratogenesis

Undernourished

Mother

v

Foetal
Under nutrition
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Fuel-mediated
Teratogenesis
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Altered fuels &

Post natal
Under nutrition

Fetal adiposity &
islet dysfunction

Gestational
hyperglycemia

\

Small
(thin fat) Baby
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Insulin

Resistance

Macrosomia

Postnatal over nutrition
(Economic Transition
Urbanization)

Obesity and
hyperglycemia
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Yajnik et al, Diabetes Care 2007
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Women and Diabetes
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Key Focus for WDF advocacy and action

Several Projects Globally: China, India (Tamil Nadu , Karnataka, Delhi, Punjab,
UP, Jharkhand) Cameroon, Sudan, Cuba, Jamaica, Pana ma, Columbia,

Nicaragua

Other WDF projects have included component on GDM e  .g., Kenya National
program; Mali; Palestine; Tanzania etc

In dialogue with PAHO and FIGO for potential initia  tives on maternal health
and GDM



Diabetes and Pregnancy — Why it is relevant? cl
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- Hyperglycaemia
during pregnancy is
associated with high
risk of maternal and

perinatal morbidity

and mortality and
poor pregnancy
outcome

Maternal

Diagnosis of GDM )/ hyperglycaemiais
identifies women at “ associated with
high risk of future development of
diabetes, offers metabolic
opportunity of / problems including
primary prevention y type 2 diabetes in
the offspring
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Working with the Media to raise GDM Awareness

F

Radio campaign in 2 districts reaching out to approximately 156000 listeners (IRS)

Website on GDM accessed by 64000 viewers (till November 2010) —
www.onlymyhealth.com

Print led campaign reaching out to 3.4 million readers

2 million SMS to mobile users 47000 people generated queries through mobile
20000 posters placed at public places

100000 pamphlets distributed during IEC Van campaign



Media Coverage
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Diabetes And Tuberculosis

converging pandemics

Estimated TR incidonce ratas, by country, 2008

China
India
Brazil
Bangladesh
Indonesia
Pakistan
Russia

Diabetes
Ten Countries
with highest
number of peoplq
with diabetes in

— the

e L
e e
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DM increases the risk of active TB about 3-
fold

DM increases the risk of adverse TB
treatment outcomes

— Delayed sputum conversion
— Higher relapse rate
— Higher death rate

Drug-drug interactions may complicate

treatment



Diabetes And Tuberculosis t,

Review and framework process
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WHO, The International Union Against TB and Lung Di  sease, World
Diabetes Foundation (WDF) met in Geneva early 2009 to identify scope of
work, systematic review outsourced to Harvard Schoo | of Public Health

Expert meeting in Paris, November 2009 (Researchers , TB and DM
technical experts and agencies, practitioners, prog ramme managers)

—  Framework developed by writing committee, draft pre sented to WHO TB

Departments external Strategic and Technical Adviso ry Group 28/9 2010 —
will be finalised 2011



Screening for Diabetes in TB patients, China

Collaboration between School of Public Health, Qing dao University, local CDCs and
CHCs in Gansu and Shangdong Province and WDF

Understand the prevalence and link between DM and TB in parts of China
Train TB workers to screen for DM and provide appropriate advice

Develop and use educational materials to increase awareness on the link between DM
and TB both amongst health professionals and lay people

Develop protocols for managing patients with DM and TB
Test an integrated health system approach to the double burden CD and NCD.

Project will screen about 7000 patients with TB and matched controls without TB for

DM



HiV Aids And Metabolic Syndrome

Multicenter AIDS Cohort Study (MACS) reported a prevalence of diabetes of 7% in
HIV-infected patients not using HAART and 14% in HIV-infected patients using
HAART, in comparison to a rate of only 5% in HIV-seronegative controls.

The incidence of newly diagnosed diabetes was more than three times higher in
HIV-infected subjects using HAART compared to HIV-seronegative controls (4.7

vs. 1.4 events per 100 person-years)
Brown TT, Cole SR, Li X, et al

Arch Intern Med. 2005;165(10):1179-1184

Prevalence of dyslipidemia in HIV-infected subjects.
Fontas E, van Leth F, Sabin CA, et al.
J Infect Dis. 2004;189(6):1056—-1074



HIV Infection and GDM

In pregnant HIV-infected women, 90% of whom received ARV therapy
during pregnancy (and 50% of these were on ARVs prior to pregnancy),
9% developed gestational diabetes mellitus (GDM).

— Marti C, Pena JM, Bates I, et al. Acta Obstet Gynecol Scand
2007;86(4):409-415

In a study that included oral glucose tolerance testing (OGTT) during
pregnancy, impaired glucose tolerance (IGT) and diabetes were noted in
33 and 6% of women on a Pl-based regimen, respectively, and 26 and
10% of those using a non-Pl based or no ARV, rates that are higher
than those generally seen in the non-HIV-infected population

— Hitti J, Andersen J, McComsey G, etal. Am J Obstet Gynecol .
2004;190(2):506-516.



Model for Prevention and Care for Chronic
Diseases

Advanced care,
Supervision &
Training

Integrated PHC

MCH, CD & NCD care O
and prevention; . .
health promotion D1§%?1Ct HOSpltal

Advanced
Mobile unit
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: Improving adherence

health promotion

Community

School Health

Health Agent
Programms

Community
participation
&
peer support

Awareness, TV,




Thank You

www.worlddiabetesfoundation.org



