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Microbiology, BSc.
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HIV Epidemiology (MSc, 
PhD, postdoc)

➢ HIV among key 
populations in Latin 
America

➢ Mathematical modeling
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Substance use epidemiology (postdoc, 
faculty)
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Mathematical modeling of epidemics: 
what is it?

➢ Method to simulate individuals, their behaviors 
and their contacts over time, leading to the 
transmission of infectious diseases
￫ Statistical models describe associations between 

variables and the outcome (i.e. infection)
￫ Mathematical models reproduce the 

”mechanisms” (i.e. the behaviors) which produce 
the outcome

➢ Attempt to mimic the real world through a 
simplified representation

➢ Two main types of models:
￫ Individual or agent-based models (ABM)
￫ Deterministic models



Know your epidemic, know your response

➢ Reference group in Modeling, Estimates and 
Projections
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PrEP impact on HIV incidence among MSM and TW 
in Peru



HIV prevention among transgender women
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ImPrEP Demonstration project among MSM and transgender women

4 sites in 3 cities
3288 participants

Mexico
10 sites in 6 cities
2293 participants

Peru
14 sites in 11 cities
3928 participants

Brazil

1 2 3

South-South collaboration for knowledge exchange and
dissemination of lessons learned and good practices

PrEP delivery among over 9.500 MSM and TW
Between February 2018 and June 2021



ImPrEP study components

Online Survey among:
• MSM/TW: awareness and willingness to uptake 
• Providers: attitudes and willingness to prescribe2 PrEP 

awareness

• Feasibility of same day oral PrEP
• Uptake, retention, adherence
• HIV and STI incidence

1 PrEP delivery

HIV sero-incidence study among 
individuals eligible to use PrEP 
according the ImPrEP protocol

3 Sero-
incidence

Mathematical modeling & economic
studies to inform cost-effective scale
up

5 Modeling & 
CEA

Qualitative surveys among:
• Among MSM/TW to understand patterns of PrEP use
• Providers to inform scale up

4 Qualitative

Community mobilization and
demand creation

Demand 
creation6



ENCORE



Digital cohort of 3500 transgender women across the 
U.S. supported by 6 city “hubs”

Follow up of the LITE cohort study in Eastern and 
Southern U.S.



Aims



Design: hub-supported digital cohort
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From: The Social Epidemiology of Human 
Immunodeficiency Virus/Acquired Immunodeficiency 
Syndrome
Epidemiol Rev. 2004;26(1):22-35. 
doi:10.1093/epirev/mxh005

Determining the contribution of structural 
determinants of health 



Drug law reforms

➢ Lack of monitoring
➢ Lack of evaluation
➢ Lack of dissemination of information

=> Especially relevant in challenging settings



➢ “Reforma de Narcomenudeo” depenalizes possession of a selection 
of drugs for personal consumption1,2 => decrease incarceration 
rates and police harassment and mandates drug treatment at 3rd 
apprehension => increase treatment rates 

➢ To be enforced from 2012 but so far, no substantial changes 
observed.1,2 Limited enforcement could generate a misleading 
message regarding the effectiveness of reform

⇒ Crucial to produce scientific evidence of its potential impact

1. Mackey TK et al. Mexico's "ley de narcomenudeo" drug policy reform and the international drug 
control regime. Harm reduction journal 2014; 11(1): 31. 
2. Werb D. et al. Mexico’s drug policy reform: cutting edge success or crisis in the making? International 
Journal of Drug Policy 2014;.

Drug law reform: Mexico
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*In prison, no syringe confiscation by the police occurs as there is no interaction with the police.  
CAP: Compulsory abstinence program

Model diagram

On OAT



Any receptive needle 
sharing

Past 6 months

Relative 
risk 95%CI p-value

Incarceration
Recent vs. None 1.40 1.21 1.63 <0.0001

Not recent vs. None 1.11 0.99 1.26 0.07

Syringe 
confiscation Recent vs. Not 1.16 1.03 1.29 0.01

Involuntary 
treatment Ever vs. Never 1.14 1.00 1.30 0.04

Relative risk of receptive syringe sharing by 
type of exposure among PWID in Tijuana
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Modelling Analysis:

           

RR HIV

N
um

be
r o

f n
ew

 H
IV

 in
fe

ct
io

ns

Baseline 

2012         2030                                              

21



0%

5%

10%

15%

20%

25%

Incarceration + syringe
confiscation

Syringe confiscation Incarceration

Pr
op

or
tio

n 
of

 n
ew

 H
IV

 in
fe

ct
io

ns
 

at
tr

ib
ut

ab
le

 to
 e

ac
h 

fa
ct

or
: 2

01
2-

20
30

Mean: 10.8% 

Mean: 3.9% 

Mean: 7.1% 

Contribution of incarceration and syringe confiscation to 
HIV incidence among PWID 2012-2030
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Observed policing
changes: no syringe

confiscation

No syringe confiscation
+ 80% reduction in

incarceration

No syringe confiscation
+ CAP instead of

incarceration for 80%

No syringe confiscation
+ OAT instead of

incarceration for 80%
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Proportion of new infections averted 2018-2030 under 
different Narcomenudeo reform enforcement scenarios
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Jalal et al. 10.1126/science.aau1184

The fatal overdose epidemic in 
the United States

➢ Over 1 million fatal overdoses since 1999

➢ A record of over 100,000 deaths in 2022 

➢ It has escalated exponentially for decades

➢ Defined by drug, population and locality-
specific outbreaks, as opposed to a uniform 
phenomenon

⇒ Need for a preemptive (versus a reactive) 
response

⇒ This requires the development of a 
surveillance and prediction 
infrastructure 



Predicting county-level overdose death rates in the next year
.

Work led by Dr. Charles Marks

➢ We developed a negative binomial model to predict next year’s county-level 
overdose death rates from 2013-2018

➢ We validated the model against fatal overdose data 
￫ Through using standard metrics 
￫ Through comparing it to a heuristic benchmark: what if trends followed 

past year’s changes?



The OD Explorer Application ➢ To help facilitate viewing 
the results of our initial 
study, we developed the 
OD Explorer Application

➢ Users can compare our 
model’s year-by-year 
predictions to the actual 
observed county-level 
overdose death rates



27     │

Public data repository to facilitate fatal overdose prediction modeling
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Improving performance through developing machine 
learning models 



2024 predictions for the U.S. and California

Monday, April 22, 2024
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Counties in and newly in the top mortality decile

Monday, April 22, 2024

30     │



Guiding harm reduction interventions

➢ La Frontera: characterizing impact of changing drug markets and cross 
border drug use on health among PWID (San Diego, PI Strathdee)

➢ Project HERO: helping everyone respond to overdose (Reno Nevada, PI 
Wagner)

➢ Evaluating the naloxone expansion program in San Diego county (PI 
HRCSD)

➢ Enhancing drug checking services in San Diego county (in 
collaboration with HRCSD)
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Community engagement
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Funding options for non-US citizens

From home country
➢ NIDA international fellowships 

(https://nida.nih.gov/sites/default/files/nidaip-
resfellowappinst-508.pdf)

➢ Local collaborations between U.S. 
university and home country (e.g. 
UC and CONACyT)

➢ CFAR international pilot grants

Within the U.S.
➢ K99/R00
➢ Administrative supplements
➢ CDC
➢ Avenir (DP2)
➢ CFAR newsletter shares 

funding announcements (HIV) 
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https://nida.nih.gov/sites/default/files/nidaip-resfellowappinst-508.pdf
https://nida.nih.gov/sites/default/files/nidaip-resfellowappinst-508.pdf


Grant writing resources 

➢ Grant writing courses (NIH and UC)
➢ CFAR OK review
➢ CFAR repository (AID)
➢ Check NIH reporter to identify potential mentors 

and learn about currently funded research on 
your topic
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➢ Build a network of mentors/collaborators
➢ Develop a specific expertise (but always explore and get 

involved)
➢ Learn to tell a compelling story (it can change!)
➢ Keep it simple on the grant and rigorous on the paper
➢ National Center for Faculty Development and Diversity
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Tips for academia
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Questions?
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