OBEMET

CENTRO DE OBESIDAD Y SALUD METABOLICA

Carga de las enfermedades
metabdlicas:
Perspectivas desde
Ameérica Latina

Carlos J. Toro-Huamanchumo, MD, PhD(c)

OBEMET Centro de Obesidad y Salud Metabdlica,
Lima, Pery

Nutrition and Health Innovation Research Institute,
Edith Cowan University, WA, Australia




Disclaimer

CJTH has served as a Public Health Advisor in the Vice-Ministerial Office of Public Health at the
Ministry of Health of Peru (MINSA), Consultant for the National Institute of Health (INS), and
Director of the Health Technology Assessment Unit at the Institute for Health Technology
Assessment and Research (IETSI) - EsSalud.

He has been recipient of a Fogarty-NIH Center Training Grant (USA) and is currently a Higher
Degree by Research Scholar at Edith Cowan University (Australia) and a Forrest Research
Foundation Scholar (Australia).

Director of OBEMET Center for Obesity and Metabolic Health (Peru). Principal Researcher at
Universidad San Ignacio de Loyola (Peru). Lecturer in undergraduate and graduate courses in
epidemiology, biostatistics and evidence-based medicine at Peruvian universities, and Sessional
Lecturer in cardiovascular diseases at Curtin University (Australia).

OBEMET




Contents lists available at ScienceDirect

Metabolism

-

ELSEVIER journal homepage: www.journals.elsevier.com/metabolism

Global burden of metabolic diseases, 1990-2021 e

Huai Zhang "', Xiao-Dong Zhou ', Michael D. Shapiro“, Gregory Y.H. Lip ', Herbert Tilg®,
Luca Valenti ™', Virend K. Somers’, Christopher D. Byrne ¥ Giovanni Targher Lo Wah Yang"”,
Octavio Viveiros ", Christopher Kenneth Opio ", Christos S. Mantzoros ***, John D. Ryan’,
Kenneth Yuh Yen Kok °, Nozim Adxamovich Jumaev', Nilanka Perera ", Andrew Gerard
Robertson *, Adam Abu-Abeid *, Anoop Misra*, Yu Jun Wong '+, Elena Ruiz-Uecar *, Oral
Ospanov““, Mehmet Celal Kizilkaya ““, Fei Luo . Nahum Méndez-Sanchez *°, Mauricio
Zuluaga *  Amedeo Lonardo “¢, Hazem Al Momani *", Carlos Jesus Toro-Huamanchumo **-**,
Leon Adams "™, Said A. Al-Busafi®®, Ala L. Sharara“’, Wah-Kheong Chan ", Syed Imran
Abbas ", Silvia Sookeian “**", Sombat Treeprasertsuk ", Ponsiano Ocama **, Khalid Alswat ",
Alice Pik-Shan Kong “**', Karim Ataya“*, Michelle Ching Lim-Loo ", Rodolfo J. Oviedo ",
Olivia Szepietowski **, Yasser Fouad ", Huijie Zhang ", Tamer N. Abdelbaki ", Christos S.
Katsouras ", Arun Prasad ", Omar Thaher "', Arshad Ali ", Gabriel Alejandro Molina b Ki-Chul
Sung "', Qin-Fen Chen "™, Cosmas Rinaldi Adithya Lesmana """, Ming-Hua Zheng """

“ Department of Medical Record, the First Affiliated Hospital of Wenzhou Medical University, Wenzhow, China

¥ MAFLD Research Center, Department of Hepatalogy, The First Affiliated Hospital of Wenzhou Medical University, Wenzhou, China

© Deparmment of Cardiovascular Medicine, The Heart Center, The First Affiliated Hospital of Wenzhou Medical University, Wenzhow, Ching

9 Center for Prevention of Cardiovascular Disease, Section on Cardiovascular Medicine, Wake Forest University School of Medicine, Winston-Salem, NC, USA
© Liverpool Centre for Cardiovascular Science at University of Liverpoal, Liverpool John Moores University and Liverpool Heart & Chest Hospital, Liverpool, UK
! Department of Clinical Medicine, Aalbory University, Aalborg, Denmark

# Department of Internal Medicine I, Guastroenterology, Endocrinology & Metabolism, Medical University Innsbruck, Innsbruck, Austria

™ Department of Pathophysiology and Transplantation, Universith degli Studi di Milano, Milan, fraly

i Precision Medicine, Biological Resource Center Unit, Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico, Milan, faly

I pepartment of Cardiovascular Medicine, Mayo Clinic College of Medicine, Rochester, USA

* Southampton National Institute for Health and Care Research Biomedical Research Centre, University Hospital University of

General Hospital, Southampion, UK

! Department of Medicine, University of Verona, Verona, Traly

= Metabolic Diseases Research Unit, IRCCS Sacro Cuore-Don Calabria Hospital, Negrar di Valpolicella, Traly

* Department of Metabolic and Bariatric Surgery, The First Affiliated Hospital of Jinan University, Guangzhow, China

© Department of Metabolic and Bariatric Surgery, Haspital Lusiadas Amadora, Amadara, Lishon, Pornegal

P Department of Medicine, Aga Khan University, Nairobi, Kenya

9 Department of Medicine, Beth Israel Deaconess Medical Center, Harvard Medical School, Baston, MA, USA

* Departmenr of Heparology, RCSI School of Medicine and Medical Sciences, Dublin/Beaumont Hospital, Dublin, Ireland

# Pengiran Anak Puteri Rashidah Sa’adatul Bolkiah Institute of Health Sciences, Universiti Brumei Donussalam, Bandar Seri Begawan, Brumei-Muara, Brumei

* Department Surgical Diseases, Tashkent Medical Academy, Almazar, Tashkeni, Usbekisian

* Department of Medicine, University of Sri Joyewardenepura, Nugegoda, Sri Lanka

¥ Department of Upper Gastrointestinal Surgery, Royal Infirmary Edinburgh, Edinburgh, United Kingdom

™ Division of Surgery, Tel Aviv Sourasky Medical Center affiliated to Tel Aviv University, Tel Aviv, Irael

* Fortis-CDOC Center of Excellence for Diabetes, Metabolic Diseases, and Endocrinology, National Diabetes Obesity and Cholesterol Foundation and Diabetes Foundation,
New Delhi, India

¥ D of G & Changi General Hospital, Singapore

* Duke-NUS Medical School, Singapore

4 Department of Metabolic. Bariatric and Endocrine Swrgery. Fuenlobrada University Hospital, Madrid, Spain

OBEMET



Objectives and road-map

« Explain data source & metrics
« Compare Latin-American burden with global patterns
« Highlight country-level stand-outs

« Discuss trends & policy implications

Q
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Data & Definitions

» Source: GBD 2021 analysis (Zhang et al., Metabolism 2024;160:155999)

» Five conditions: T2DM, high systolic blood pressure (hypertension), high body mass index
(obesity), high LDL cholesterol (hypercholesterolaemia), MASLD

* Metric: DALYs = YLL + YLD (age-standardised rates per 100 000)

Q
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Latin America in the global context

T2DM

Hypertension

Obesity
Hypercholesterolaemia

MASLD

~75m

~226 m

~129 m

~88 m

~3.67 m

Disease Global DALYs LA country in global top-5 (absolute
burden)

Mexico (rank 4)
~3.07 m DALYs (2 344 /100 k)

None (highest LA values below global
Top-5)

Brazil (rank 5)
~4.75 m DALYs (1 875 /100 k)

None

Mexico (rank 3)
0.27 m DALYs (201.9 /100 k)

Q
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Why focus on DALYs?

DALYs = YLL + YLD (age-standardised rates per 100 000)
Captures premature mortality and disability
Comparable across heterogeneous datasets

Aligns with WHO SDG monitoring framework

Q
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Leading causes 1990 Age-standardised rate Leading causes 2019 Age-standardised rate Leading causes 2021 Age-standardised rate
of deaths per 100000, of deaths per 100000, of deaths per 100000,
1990 2019 2021
1 Ischaemic heart disease 158.9 (147-4 t0 165.4) ——|_1 Ischaemic heart disease |[ 110:9 (102510 116.9) [——] 1 Ischaemic heart disease || 1087 (998 t0115:6) |
2 Stroke 1443 (1340 t01523) |—| 2 Stroke | 89381610956) . [ 2 covipag | 940892101000)]
3 COPD | 719646t0775) —— 3 corp 461(42-0t0 49-8) [ 3 stroke 87-4 (795 to 94-4)
4 Lower respiratory infections 618 (57-0 to 66-8) 4 Lower respiratory infections 347 (315 to 37-5) 4 COPD 452 (40-7 to 49-8)
5 Diarrhoeal diseases 606 (467t079-6) | 5 Neonatal disorders 307 (26-8t0353) o 5 Other pandemic-related death 323(24-8t0433)
6 Neonatal disorders 46-0(43:5t0 48-9) 6 Alzheimer's and other dementias " 25.0 (6-2 to 65-0) ]- \ | 6 Neonatal disorders " 296 (25:3to 34-4) |
7 Tuberculosis " 40-0 (34-1to 44-6) l 7 Lung cancer 23-7(21-8t025-8) L 7 Lower respiratory infections 287 (26-0to31-1)
8 Lung cancer 27-6(26-11029-0) g 8 Diabetes 19-8 (185 to 20-8) 8 Alzheimer's and other dementias 252 (6-4to 65-6)
9 Alzheimer's and other dementias || 25-1 (6-0to 66-1) . “\ q Chronic kidney disease 18.6 (16-9t019-8) . 9 Lung cancer 23.5(21-2 t0 25-9)
10 Cirrhosis 24-4 (22310 27:5) R I\ 10 Diarrhoeal diseases 17-1(12-4t0 23-2) ‘ {10 Diabetes 196 (18-2t0 20-8)
11 Stomach cancer " 22-0 (20-1to 24-0) |l ) 1+ 11 Cirrhosis 17-1(15-9t0 18-5) v {11 Chronic kidney disease 18-5(16-7t019-9)
12 Road injuries 21-8 (20-9t0 22-8) I:- ) 12 Hypertensive heart disease 169 (14-1t0 18-6) R “ “+[ 12 Cirrhosis liver 16.6 (15-2t018-2)
13 Hypertensive heart disease 209 (17-1t0 23-3) : *-13 Road injuries 151 (14-2 to 16-0) R 13 Hypertensive heart disease 16-3(13-7to 18-1)
14 Diabetes 182 (17-0t019-1) 114 Tuberculosis 149(13710164) | . “[14 Diartheal diseases 15-4.(10-9 t0 20-9)
15 Colorectal cancer 15-6 (14-5t016-3) 15 Colorectal cancer 12.6 (11-6 to 13-4) -| 15 Road injuries " 14-6 (13-6 to 15-6) | Leading Level 3 causes of global
16 Congenital defects 15-2 (9-6t0 19-7) 16 Stomach cancer 11.5(9-9 to 12.9) 116 Tuberculosis 14-0 (12-6 to 15-8) deaths and age-standardised
17 Self-harm 14.9 (12810 15-8) . 17 Falls 103 (8-8t011-2) . .. {17 Colorectal cancer 124 (11-2t0 13-4) death rate per 100000 population
18 Chronic kidney disease 149 (1370 16-4) “:,. 18 HIV/AIDS || 98(90t0110) L “[18 Stomach cancer 112 (9-6t012-6) for males and females combined,
19 Malaria 125 (61 t0 26-0) /119 Malaria [ 93370183 |~ [1g malaria | 10539t214) | | 1990, 2019, and 2021(Source:
[20 Measles [ 11039t0226) (20 self-harm [ oz@6wa7 | ‘{20l [ oo(eswis || GBD 2021 Diseases and Injuries
\ Collaborators. Lancet, 2024).
[21 Falls || 109(98t0118) k) Congenital defects 8.9 (7-7t010-9) "7.“ 21 Self-harm 9-0 (830 9-6)
[34 Hiv/aiDs [ 5945078 “[67 Measles 14 (050 3-0) 122 Hiv/aiDs 87(81t09-6)
] Non-communicable diseases
] Communicable, maternal, neonatal, and nutritional causes
T Injuries
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Leading causes, 2010 DALY count (millions) Leading causes, 2020 DALY count (millions) Leading causes, 2021 DALY count (millions)

| 1 Neonatal disorders || 2363 (218.9-256.4) | | 1Neonatal disorders || 192.6 (168.2-220-6) |\ 4 1COVID-19 H 2u-u{193-0-23+5)]
| 21schaemic heart disease || 1599 (153.8-164.9) || 2Ischaemic heart disease || 1851 (1752-1945) I;\—,—| 2 Ischaemic heart disease || 1883(1767-1983) |
| 35troke |[ 1443 (1373-1503) |—| 3 stroke |[ 1582 (146.4-168.8) |~Yx *[ 3 Neonatal disorders || 1863(1623-214.9) |
| 4lower respiratoryinfections || 1273 (1154-1400) | 4COVID-19 || 1234 (1163-1325) f \‘“| 4 Stroke || 1604 (148.01717) |
| 5 Diarrhoeal diseases 1041 (86.7-1232) | N 5 Lower respiratory infections || 882 (78-1-99-4) | | 5 Lower respiratary infections H 825 (72:9-932) |
6 Road injuries 743(09784) | 6C0PD || 784(21-843) |——| 6corD | 798@a0860) |
| 7HmiDs 67-8 (60-4-783) 7 Diabetes |[ 765(649-922) || 7Diabetes || 789(668-945) |
[ 8 Congenital birth defects ]| 67.5 (55.9-82.5) 8 Low back pain || 69.3 (49.5-92.8) ]\x ] 8 Other COVID-19 outcomes H 774 (59.7-101.9)
[ 9corn || 670(629-705) * 9Roadinjuries || 651 (61.0-69-8) o 1| 9Low backpain | 702(502-941) |
[ 10 Malaria 664 (37:7-1059) |- " 10 Diarrhoeal diseases || 616496755 |- »': 10Road injuries 651 (60-7-69-8)
[ 11 Tuberculosis | 61.8(57.4-66:8) | 11 Malaria |[ 554151105 | + 1| 11 Diarrhoeal diseases | s93(474732) |
| 12 Low back pain | s88(420787) 12 Depressive disorders [ ss3G86753) | - .' | 12 Depressive disord [ 563393765 |
| 13 Diabetes || 527 (453-622) " 13 Congenital birth defects || 545 (47-3-651) |~ .'\\ 13 Malaria H 552(22-6-1087) |
[ 14 Cirrhosis || 459(439-487) {14 Tuberculosis |[ 480434531 | w “~| 14 Congenital birth defects | 523(452-626) |
[ 15 Headache disorders || 4198 4889) | 15 Headache disorders | 475097-998) |—~'—| 15 Headache disorders | 48o(981007) |
[ 16 Depressive disorders | 413(291-56.0) \| 16 Cirrhosis |[ 461(428-502) | ,' *| 16 Tuberculosis || 47025529 |
| 17 Lung cancer [ 393G75-409) I——{ 17 Lung cancer || 4s56(415498) I—\»\—| 17 Lung cancer [ 4650419512 |
18 Falls 37-8 (31-8-45.0) 18 Other musculoskeletal disorders || 444 (313-603) |~‘1.' *| 18 Cirrhosis H 46-4(43-0-507) |
19 Self-harm 361(33-6-373) 19 Age-related hearing loss |[ 436302609 | .'I‘\“| 19 Other musculoskeletal disorders || 452(317-614) |
| 20 Other musculoskeletal disorders || 353 (24:8-47-9) 20 Chronic kidney disease [ 435400-472) |—:—‘—| 20 Chronic kidney disease || 445(409-48.4) |
[ 21 Age-related hearing loss ” 33.8(23.3-471) | 21Falls || 434(358523) | JI __ *[ 21 Age-related hearing loss H 44.4(307-62.0) ]
[ 22 chronic kidney disease || 334310358 | 22 HIV/AIDS [ 423390475 |\i | 22Falls 438(35.9-52.8) Leading_ Level 3 causes of global
| 23 Aty disorders [ n8020439) 23 Arietydisorders [ 405@81549) | 23 Amsiety disorder [@sesasm | | DALYS in 2010, 2020, and 2021,
| 24 Dietary iron deficiency 313 (21-2-45-0) 240ther COVID-19outcomes || 394(295541) | \\‘| 24 HIV/AIDS | 403G72-448) | ];Oret;Oth (Ssec))(:rscgom%r;ag ’ anz%za!]l
25 Interpersonal violence 283(271-29.9) 25 Alzheimer's disease || 349(166742) || 25Alzheimer's disease | 363072774 | D?seases and Injuries
Collaborators. Lancet, 2024).
26 Alzheimer's disease 24.8 (11.7-53-6) ' 26 Self-harm 33-2(31.0-354) 26 Self-harm 335(314-358) ' )
\ 27 Dietary iron deficiency 32-3(21-8-46-4) 27 Dietary iron deficiency 32-3(21-8-46.5)
30 Interpersonal violence 269 (25-3-28-6) 30 Interpersonal viclence 26-8 (25.2-28.8)
[C] Communicable, maternal, neonatal, and nutritional diseases
[ Non-communicable diseases OBEMET

1 Injuries
[ Other COVID-19 pandemic-related outcomes




Latin America 19 Ischaemic heart
and Caribbean - disease

Chronic kidney

Diabetes mellitus 3 Neonatal disorders Stroke d Road injuries e

. Ande.an 9 d Neonatal disorders LD‘I\?iI‘fLE_TiD;a:UT‘}" Isch:_li:lei?:::‘zean Diabetes mellitus Road injuries Anxiety disorders Stroke Chr%:;:;g ney
Latin America S
. . Ischaemic heart . Lower respiratory Interpersonal S Congenital birth
g : Diabetes s . m . ¥ N
Caribbean o Diabetes mellitus e A Road injuries e

Interpersonal
violence

Central
Latin America

Diabetes mellitus

Meonatal disorders Low back pain

Tropical

) ¢ Ischaemic heart Interpersonal Stroke Diabetes mellitus i ata Road injuries Depressive disorders
Latin America I

disease

Annualised rate of change, 2010-21
B <53% Bl -53%to<-37% [ -3-7%to<-1.9% [ -19%to<-08% []-08%to<0% []0%to<06% [J06%to<1-1% B0 1-1%to<1-9% Il 1.9%to<4-9% Ml =4-9%

Top ten Level 3 causes by DALYs rate (Source:
GBD 2021 Diseases and Injuries Collaborators.
Lancet, 2024).
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Type 2 Diabetes Mellitus

« Mexico: ~3.07 m DALYSs; rate 2 344 /100 k (APC +0.03 %)

* Regional trend: DALYSs tripled since 1990 (mirrors global +200 %)

A. T2DM (Age-standardized DALY per 100,000 population)
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Hypertension

* No Latin-American country in the global top-5 absolute list
« APC -0.3 % globally; regional decline mirrors improved treatment coverage

* Nevertheless, ischaemic heart disease and stroke are among the (Top 4) Leading Level 3
causes of global DALYs in 2021, for both sexes combined, and all ages

A. Hypertension (Age-standardized DALY per 100,000 population)

Age-standardized DALY's per 100,000 population
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» Brazilin global top-5: ~4.75 m DALYSs; rate 1 875 /100 k (APC +0.02 %)

» Global and regional obesity DALYs have increased three- to four-fold since 1990

A. Obesity (Age-standardized DALY's per 100,000 population)

Age-standardized DALY's per 100,000 population
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« Mexico: highest absolute (~270 k DALY's) and highest relative burden worldwide (201.9 /100 k)

« Globally MASLD DALYs up 2.2-fold, but rate stable; LA mirrors this stagnation (although
Mexico had an APC of 0.2 %.

A. MASLD (Age-standardized DALY's per 100,000 population)

Age-standardized DALY’ per 100,000 population
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Hypercholesterolaemia

* No LA country in top-5 absolute or relative lists

* Yet CVD deaths attributable to high LDL-C remain high; statin coverage inequitable

A. Hypercholesterolemia (Age-standardized DALY's per 100,000 population)
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Cross-cutting Trends (1990-2021)
Globally

Accelerating: T2DM (+0.42 %/yr) & Obesity
(+0.26 %/yr)

Slowing: Hypertension (-0.30 %/yr &
Hypercholesterolaemia (-0.33 %/yr)

Flat: MASLD (+0.05 %/yr)

Drivers in Latin America
Rapid urban migration & dietary
westernisation

Socio-economic inequalities (Middle-SDI
quintile bears highest DALYS)

Informal work limiting healthcare access

®)
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Policy implications

Strengthen fiscal
measures (e.g. sugar-
sweetened
beverage taxes)

Integrate MASLD
screening info
diabetes/obesity
clinics

Scale-up primary-
care detection &
lifestyle interventions

Invest in population-
level food-system
reform

Q
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Research & Data gaps

Under-representation of LA Vital registration systems

“ remain incomplete or
outdated in several countries

Few cohort studies frack

long-term outcomes of

MASLD or obesity

Surveillance systems still use

outdated terminology (eg.

NAFLD instead of MASLD)

’ Socioeconomic and ethnic

Limited cost-effectiveness
studies for metabolic disease
inferventions in the region

Cross-country data
harmonisation remains
weak, impeding regional

comparisons

subgroup analyses are
rarely conducted or
reported

cohorts in GBD input *
databases
Lack of nationally
representative health surveys
with metabolic biomarkers

Q
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Key take-home messages

Mexico and Brazil are
regional epicentres,

Latin America
punches above its

weight for T2DM, but...
Obesity & MASLD.
Hypertension & LDL-C Comprehensive,

equity-focussed
strategies are required
to bend the curve

control suggest that
policy works (?)

Q
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IMuchas gracias!
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