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What is global neurology?
• Global Health: “study, research and practice that places a priority on improving health and 

achieving equity in health for all people worldwide”

• Global Neurology: application of these principles to the practice of neurology worldwide

• Common misconception: neurology is too specialized for global health; most pressing 
neurological issues are better addressed by general practitioners or pediatricians.

Koplan JP, et al. Towards a common definition of global health. Lancet 2009.
Mathers C, et al. World Health Organization; 2009.

Growing interest in global neurology among neurology 
trainees & neurologists



Why Global Neurology?

• Global Burden of Disease Study 2016 
• Neurological disorders are the leading cause of disability and 2nd

leading cause of mortality globally 

• 75% of the global burden of neurological disease is in low-and 
middle-income countries (LMIC) 

• Including:
• 80% of all epilepsy cases
• 85% of all strokes occur in LMIC

Global Burden of Disease Study 2016 Neurology Collaborators. Lancet Neurol. 2019; 18:459-480
Report on Epilepsy in Latin America and the Caribbean – Pan American Health Organization 2013 



Epilepsy in LAC
• Over 50% of epilepsy patients in Latin 

America and the Caribbean (LAC) 
receive no treatment 

• Four essential drugs: Phenobarbital, 
Phenytoin, Carbamazepine and 
Valproic Acid 

• Lack of access to services: 
• Approximately one-third (36.0%) of the 

centers or services are located in the capitals 
of the countries

• Number of neurologist does not match 
burden of neurological disease

Report on Epilepsy in Latin America and the Caribbean – Pan American Health Organization 2013 



Stroke in Latin America and the Caribbean 
- Globally 1970 – 2008 stroke 

incidence: 
- 42% decrease HIC 
- > 100% increase in LMIC 

- LAC stroke is the 1st or 2nd

leading cause of death

- ~ 40% of these deaths occurs 
during the person’s most 
productive years of their life 

Addo et al. Socioeconomic status and Stroke.  Stroke 2012

Variation in Incidence (cases/100 000 person-years) (%).



Disability-adjusted life years (DALYs) = 

Years of Life lost (YLL)  +  Years lived with disability (YLD) 

DALYs: is a year of healthy life lost (including premature death or disability

Krishnamurthi R.V, et al. Neuroepidemiology 2015



• To estimate the incidence and explore risk factors of first-ever stroke in Peru 

• 2471 individual, median time follow up 7 years

• Age standardized incidence of stroke of 98.8 per 100,000 person-years
• USA: 

• 29.2  per 100,000 person years in Asian/Pacific Islanders 
• 52.3 per 100,000 person years in Non-Hispanic Black, respectively 

• High incidence of first-ever strokes in Peruvian general population 



Impact of Global Neurology





et al

• 2018: First Latin American Stroke Ministerial Meeting

• Stroke physician and healthcare manager representatives from 13 countries signed the Declaration of 
Gramado.

• 2020 results: 
• Public stroke awareness initiatives increased from 25% to 75% 
• All countries have started programs to encourage physical activity 
• Increase in strategies to identify and treat hypertension, diabetes and lifestyle risk factors
• Stroke centers increased from 322 to 448: thrombolysis and mechanical thrombectomy
• Telemedicine has increased but is restrictive to few hospitals
• Pre-hospital organization remains limited
• Patient have late, if any, access to rehabilitation after hospital discharge 



ICU – EEG 





One world, two realities
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Health system in Peru 



Hospital Cayetano Heredia
Lima, Peru

• Ministry of Health public tertiary referral 
hospital

• The largest neurology department in Peru
• One CT scanner, no MRI scanner, one EEG 

machine; many medications not available in-
hospital













Neurocritical care in USA…

EEG



Medicine in USA…



Why Bidirectional Exchange? 

• Strengthen ethical partnership

• Allow for education of global workforce 

• Empower trainees to be agents of change at their home 
institutions

• Improve training and opportunities at hosting institutions 



Carving a path to global neurology



Carving the path to a global neurology 
career

• Supports a 12-month, mentored 
research fellowship for investigators in 
HIC and LMIC 

• Many training sites available



Peru

Fellowship Mentors:

Dr. Patricia Garcia    Dr. Serggio Lanata
Cayetano Heredia             UCSF



UNC/UPCH Research Efforts in Peru



HIV-associated neurocognitive disorder in older 
Peruvians

• Prospective study enrolled 144 HIV+ Peruvian patients
>=age 40

• Objectives: 
• 1) determine the prevalence of cognitive impairment
• 2) risk factors for cognitive impairment



Characterization of non-traumatic spinal 
cord disorders in Lima, Peru

• U.S. mentor on Fogarty fellowship application-
applied this year

• Characterize the the population with non-
traumatic spinal cord disorders living across 
4 hospitals of Lima, Peru.

• Ongoing study … Dr. Cristoper Alarcon 
Ruiz

Post-medical graduate
Universidad Científica

del Sur (Lima,Peru)



COVID-19 related cognitive impairment in 
Peru

• Co-mentor on current Fogarty fellowship
• Characterize the burden of cognitive 

impairment (“brain fog”) after COVID-19 
infection in Lima, Peru

• Ongoing study … Dr. Hanalise Huff
Pediatric neurologist

Harvard Medical School



Dept of Neurology, 
Cayetano Heredia Hospital 

Dr. Ana Ramos

Presented at AAN Annual meeting 2021



Stroke in the setting of COVID-19 infection among 
patients attending a public hospital in Lima, Peru

Presented at AAN Annual meeting 2021
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How can neurologists and trainees get 
involved in global health?
Overall Purpose:
• Create a community of neurologists and researchers working 

in global neurology
• Facilitate neurologic training of healthcare workers globally
• Serve as a resource for students and trainees at all levels 

interested in short-or long-term global neurology experiences



Neurology organizations with global health interests

Fleisher JE, Mateen FJ. Neurology 
goes global: Opportunities in 
international health. Neurol Clin 
Pract. 2014 Jun;4(3):239-246.



Global Health in Neurology Rotation in Peru: 
UNC-UPCH exchange

Goals of Rotation
• To gain hands-on experience of the practice of 

neurology in global health settings
• To understand the epidemiology, presentation, 

approach to diagnosis and treatment of common 
neurological disorders in global health settings

• To understand the social, political and economic 
forces within countries and international relations 
that guide healthcare funding and delivery 

Lima



Global Health in Neurology Rotation: 
UNC-UPCH

• Rotating Resident will work 2 weeks per 
rotation with the neurology consult team 
(4 weeks total)

• UNC Resident will rotate in:
• Neuroinfectious diseases in the 

infectious disease department 
(Tropicales)

• Neurological emergencies in ICU
• Stroke in ER at Hospital Cayetano 

Heredia
• Option to rotate in the Neurogenetics 

clinic at Hospital Mogrovejo (INCN)
Dr. Ana Ramos

(Neuro-ID/Neuroimmunology)

Dr. Jimmy Palacios
(Stroke)

Dr. Omar Heredia
(NeuroICU)

(Neurogenetics, INCN)



Global Health in Neurology Rotation: 
UNC-UPCH

Structure of Rotation:
• Mornings: Attend UPCH neurology 

inpatient consult team rounds every 
morning

• Afternoons (3/week): carrying out the 
plan for the day with the team 
neurology residents

• Afternoons (2/week): shadow preceptors 
in outpatient neurology clinics

• Optional (Wednesdays): Outpatient 
neurogenetics clinic in the National 
Institute of Neurological Sciences



Global Health in Neurology Rotation: 
UNC-UPCH

Other Activities:
• Attend UPCH neurology resident didactics & case discussions 
• Give 2 Grand Rounds presentations (in English) at UPCH & UNC 

neurology departments where residents & faculty from each institution 
will be invited.



• Pre-requisites for rotation:
• Contact Dr. Rubinos and Dr. Diaz at the beginning of the academic 

year
• At least a beginner’s Spanish level
• Meet UNC resident travel requirements: 

https://www.med.unc.edu/oia/resident-travel-requirements/

• After completion of rotation:
• Complete neurology rotation evaluation
• Complete preceptor evaluation

Global Health in Neurology Rotation: 
UNC-UPCH

https://www.med.unc.edu/oia/resident-travel-requirements/


Vision for the Future…
UNC Global Neurology Track
Specific requirements would include:
• PGY-2/3 into PGY-4 year, preferred
• International clinical experiences: UPCH-UNC neurology rotation
• Global Health course (PUBH 710: Global Health Ethics; or PUBH 

711: Critical Issues in Global Health; or 
• Tropical Medicine Elective (offered through Gillings School of 

Global & Public Health)
• Present at a quarterly Global Neurology Journal Club
• Scholarly work: a manuscript prepared for journal submission. 

• Policy brief, case series, research project, or development of diagnosis or 
management guidelines for a global health setting

• Attendance and preferably presentation of work at a conference with global 
perspective, such as the World Federation of Neurology or the American 
Academy of Neurology



Global Health in Neurology Rotation: 
UNC-UPCH

• UPCH Neurology Resident opportunities:
• 4 weeks
• Rotate with UNC neurology consult and 

inpatient teams for 3 weeks
• Shadow Dr. Diaz in neuroimmunology clinic or 
epilepsy, stroke or movement disorders clinics for 1 week
• Give noon lecture to UNC residents on 
topic of choice
• Optional: Become involved in a PI’s research 
project
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