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Overview

 More pediatric modeling recently

 What parameters are critical drivers and require better 

understanding?

 How can existing studies be utilized to support the pediatric 

tuberculosis modeling community?



Background

 Pediatric tuberculosis is a major 
global health problem. 

 Kids are at high-risk for disease 
progression after recent exposure 
and infection; their mortality risk is 
also high

 Historically considerable amount 
of modeling in the adult world but 
there’s been a paucity of models 
in children



Several recent high-
profile modeling 

studies have begun 
to fill this gap



Global and Regional Pediatric Tuberculosis and 

MDR-Tuberculosis Incidence

Jenkins et al, The Lancet 2014



Pediatric Tuberculosis Burden in 22 High-Burden Countries

Dodd et al, The Lancet 

Global Health 2014



Global Pediatric Mortality 

Due to Tuberculosis

Dodd et al, The Lancet Global Health, 2017



Enthusiasm, Energy, Effort

Reid and Goosby, IJTLD, 2016

Seddon et al, IJTLD, 2015 

Graham et al, Lancet, 2014



What Parameters are 
We Working With?

• Our understanding of 

pediatric tuberculosis lags 

behind adult tuberculosis

• Some of our best data are 

old



Old Tuberculosis Literature is Rich

Wallgren, Tubercle, 1948



Old Tuberculosis Literature is Rich

Ferebee et al, Am Rev Respir Dis, 1962



Risk of Pediatric 
Tuberculosis 

Progression After 
Primary Infection

Marais et al IJTLD, 2004



The Epidemic Has Changed

• HIV

• BCG vaccination coverage 

• Preventive therapy

• Drug-resistant tuberculosis

• Disease treatment 

• Diagnostics have improved



Need for New Parameters

• “Risks of progression were based on reports from the early 

20th century in white people and might not fully apply to 

populations that we assessed, which can differ systematically 

in factors affecting risks of progression…”

-- Dodd et al, 2014

• “Studies from the pre-treatment era were done in Canada, 

Europe, and the USA, which might limit the generalizability of 

their finding to untreated  populations today as a result of 

geographical and temporal differences in socioeconomic 

conditions, nutrition, burden of disease, and other factors…”

-- Jenkins et al, 2017



Looking Forward 
for Modelers

 We’d love to hear from 

modelers about what else they 

would like to know

 Collaborations



Wellcome Centre for Clinical Tropical Medicine, Imperial College London; Universidad Peruana Cayetano Heredia, Department of 

Public Health, Unit of General Epidemiology and Disease Control, Institute of Tropical Medicine, Antwerp, Belgium; Bacterial 

Diseases Programme, Medical Research Council (MRC) Laboratories, Banjul, The Gambia; Boston University, Section of Infectious 

Diseases, Dept of Medicine, Boston Medical Center and Boston University School of Medicine; Núcleo de Doenças Infecciosas, 

Universidade Federal do Espírito Santo, Vitória, Brazil; Department of Internal Medicine, National Taiwan University Hospital, Hsin-

Chu Branch, Hsin-Chu, Taiwan; National Taiwan University Hospital, National Taiwan University College of Medicine, Taipei,Taiwan,; 

Centers for Disease Control, Department of Health, Taipei, Taiwan; Department of Pediatrics, Sardjito Hospital and Faculty of 

Medicine, Universitas Gadjah Mada, Yogyakarta, Indonesia; Centre for International Child Health, University of Melbourne 

Department of Paediatrics; Desmond Tutu Tuberculosis Centre, Tygerberg, South Africa; University Research Co. Branch in Georgia, 

USAID Georgia TB Prevention Project, Tbilisi, Georgia; Respiratory Diseases Center, Fukujuji Hospital, Kiyose City, Japan; Division 

of Clinical Microbiology and Molecular Medicine, All India Institute of Medical Sciences, New Delhi, India; Unidad de Investigacion en

Tuberculosis de Barcelona del Servicio de Epidemiolog´ıa de la Agencia de Salud Publica de Barcelona, Barcelona, Spain; Faculty of 

Health Sciences, Federal University of Grande Dourados, Brazil; Swiss Lung Association, Berne, Switzerland;  Department of 

Internal Medicine, National Taiwan University Hospital, Taipei, Taiwan; Victorian Tuberculosis Program, Melbourne Health, 

Melbourne, Victoria, Australia; Center for Disease Control and Prevention of Jiangsu Province, Department of Chronic Communicable 

Disease; Grupo de Epidemiologıa, Universidad de Antioquia, Medellın, Colombia; Department of Infectious Diseases, Public Health 

Service, Amsterdam, The Netherlands; Department of Internal Medicine, All India Institute of Medical Sciences, New Delhi, India;

Institut de Recherche pour le Developpement, Programme Tuberculose, Dakar, Senegal; Bureau of Tuberculosis Control, New York 

City Department of Health and Mental Hygiene, New York 



Thank you for listening
Questions?

Leonardo Martinez
Email: Leomarti@Stanford.edu


