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Outline 

• Epidemiology of HTLV-1 and -2 infections 
• Etiology of encephalitis 
• Supplemental funding projects 
• Best practices in preparing for R01 

– Research methodology training 
– Building research capacity 
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 HTLV-II Infection 
in MSM 

2,703 Peruvian MSM: 
-35 (1.3%) HTLV-II positive 
 
Infection associated with: 
-Older age 
-Unprotected receptive anal 
  intercourse  
-Syphilis  
-HSV-2 infection 

Zunt JR, La Rosa A, Peinado J, et al.  Risk 
factors for HTLV-II infection in Peruvian men 
who have sex with men. Amer J Trop Med Hyg 
2006;74(5):922-5 
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Retroviral infection in Peruvian men who have 
sex with men.  Clin Infect Dis 2009;49(1):112-7.  



HTLV Infection in 
FSW 

PREVEN Network 
-4,325 FSW  
-24 Cities 
-pop: 20,000+ 
 
Results: 

:  77 (1.8%) 
: 13 (0.3%) 

HTLV-I and -II:    10 (0.2%) 
Indeterminate: 7 
 
Infections associated with: 
-Older age  
-Longer duration as FSW 
-Jungle 

Campos PE, Buendia C, Jarama P, Sovero M, 
Suarez L, Holmes KK, Montano SM, Zunt JR. 
AIDS Research Hum Retro 2007;23:634 (P-189). 



HTLV in Indigenous 
Communities 

- 638 subjects   
-27 villages; 10 ethnic groups 
 
Results 
12 (1.9%) HTLV-1 positive 
  6 (0.9%) HTLV-2 positive 
 
Infection associated with: 
- living in villages farther  
  from port city 
- Shipibo-Konibo ethnicity 
- No association with age,  
 gender or sexual experience 

Alva IE, Orellana ER, Blas MM, et al.  HTLV-1 
and -2 infections among 10 Indigenous Groups 
in the Peruvian Amazon.  Am J Trop Med Hyg. 
2012;epub ahead of print. 
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Meningoencephalitis 
Surveillance in Peru 

Objectives: 
● Determine infectious etiologies of encephalitis in 

Peru 
● Describe risk factors and clinical presentation for 

encephalitis  
● Enhance laboratory capacity for assessment and 

treatment of patients with CNS infection  
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Etiologies Identified 

Presenter
Presentation Notes
Se determinó causa infecciosa de meningitis en 162 (32.5%) de los 498 casos considerados en el periodo de estudio (Hasta Marzo del presente año). 



Clinical case definition of acute encephalitis:   
Any person, of any age, admitted to hospital with encephalopathy (altered level of consciousness persisting for >24 hours and 
including lethargy, irritability or a change in personality and behavior) with ≥2 of following:  

•Fever or history of fever (≥38C) 
•Seizures and/or focal neurological findings 
•Cerebrospinal fluid pleocytosis (>5 WBC/ml) 
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samples for infants 
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7 inconclusive on HSV 
type 

Positive 
N = 24 

24 PROBABLE 
HSV CASES 

IgM positive 

22 HSV-1 2 HSV-2 

Negative or 
inconclusive 
CSF results 

N=155 

Positive 
N = 2 

2 PROBABLE 
HSV CASES 

2 HSV-1 0 HSV-2 

Negative or 
inconclusive 
CSF results 

N=153 

Surveillance for Infectious Causes of 
Encephalitis in Perú 



Summary of Findings - Herpes 

● HSV responsible for 20% of encephalitis in Peru 
● Patients with HSV encephalitis had more nausea,      
cranial nerve disorder, and genital discharge 
● HSV-2 was responsible for 9% of confirmed and 
probable HSV infections 
● Patients with HSV-2 were younger and more likely 
to be from Lima/Iquitos 



Expansion of the Network 

• Laboratory proficiency testing:  
– ensures laboratory assays performed correctly 
– promotes development of capacity at new sites  

• Addition of new study sites:  
– study personnel visit to explain study and answer 

questions 
– IRB modifications required for each site addition 

• Nested studies: 
– provide opportunities for trainees and young 

investigators 



Supplemental Funding 

• R03 Supplement: HPV and HTLV Infection in Female 
Sex Workers in Peru 

• Supplements to train neurologists in Fogarty 
International Scholars Program 

• Supplement “Cerebrovascular Disease in Peru” 
• R25 grant: Global Health Fellows Consortium 
• Application: Peruvian Cerebrovascular Diseases 

Research Training Program (NCD Lifespan) 
• Application: IRIDA: Tuberculous Meningitis in Peru 



HTLV and HPV 
Blas M, Alva I, Carcamo C, Garcia P, et al.  Association 
between Human Papillomavirus and Human T-
Lymphotropic Virus in Indigenous Women from the 
Peruvian Amazon.  PLoS One 2012;7:e44240  
 
Quinn R, Salvatierra J, Solari V, et al.  Human 
Papillomavirus in men who have sex with men in Lima, 
Peru.  AIDS Res Hum Retroviruses. 2012;Jun epub ahead 
of print  
 
Montano SM, Hsieh EJ, Calderon M, et al.  Human 
papillomavirus infection in female sex workers in Lima, 
Peru.  Sex Trans Infect 2011; 87(1):81-2. 
 
Mori N, Zunt JR, Tilley DH, et al.  HTLV Infection in 
Amazonian Communities.  In prep. 



Fogarty International Scholars and Fellows 
Scholars:  

– Peggy Martinez: neuropathy in HIV-infected children 
– Yesenia Nuñez: neuropathy and cognitive impairment in 

HIV-infected men with and without HTLV coinfection 
– Marie Wang: IRIS in HIV-infected children 
– Nicanor Mori: neurologic manifestations of HTLV-2 infection 

in indigenous community, meningoencephalitis 
– Christina Chao: otologic manifestations in HIV-infected 

children  
Fellows: 

– Magaly Blas: HPV infection in indigenous women with and 
without HTLV 

– Peggy Martinez: prevalence of cognitive disorders in HIV-    
infected children 
 Martínez Esteban P, Ton T, Flores Bravo J, et al. Malnutrition associated with increased risk of neuropathy in Peruvian Children with 

HIV Infection. J Acquir Immune Defic Syndr 2009;52:656-8.  

Wang ME, Castillo ME, Zunt JR.  Immune reconstitution inflammatory syndrome in HIV-Infected children in Peru.  Ped Infect Diseases 
2009;28:900-3 

Chao CK, Czechowicz JA, Messner AH, et al.  High prevalence of hearing impairment in HIV-infected Peruvian children.  Otolaryngol 
Head Neck Surg 2012;146:259-265 

Blas M, Alva I, Carcamo C, Garcia P, et al.  Association between Human Papillomavirus and Human T-Lymphotropic Virus in 
Indigenous Women from the Peruvian Amazon.  PLoS One 2012;7:e44240  



Cerebrovascular diseases  in Peru 

Abanto C, Ton TGN, Tirschwell DL, et al.  Predictors of functional outcome among stroke patients in Lima, Peru.  
Journal of Stroke and Cerebrovascular Disease (under review).  
 
Moyano LM, Heitzinger K, Montano SM, et al.  Developing a multidisciplinary stroke research team in Peru: a panorama and workshop report.   
Journal of Stroke and Cerebrovascular Disease. (under review). 
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INTERNATIONAL INSTITUTIONAL PARTNER 

DIRECTORS 

• China: Yangfeng Wu, MD, PhD 
• Ghana: Peter Donkor, BDS, MS, MDSc. 
• Kenya: John Kinuthia, MBCHB, Mmed, MPH 
• Peru: Silvia M. Montano, MD, MPH 
• Thailand: Jintanat Ananworanich, MD, PhD 
• Uganda: Sarah Kiguli, MBChB, Mmed 
 





Global Health Fellows in Peru  
• Jaime Soria  

– Tuberculosis Meningitis in HIV infected and Non-infected Patients: Diagnostic and Prognostic 
Factors 

• Mario Cornejo 
– Genetic polymorphism of Apolipoprotein E in a Peruvian population. Marca V, Acosta O, 

Cornejo-Olivas M, 
– LRRK2 p.Q1111H substitution and Parkinson's disease in Latin America. Mata IF, Wilhoite GJ, 

Yearout D, 
– Mata, I, Alvarez V, Ribacoba R, et al. Novel Lrrk2-p.S1761R Mutation is not a common cause of 

Parkinson’s disease in Spain.  Movement Disorders. In press. 
– Mazzetti P, Silva G, Cornejo M.  Rol del estado en los ensayos clinicos. National Journal of the 

Peruvian NIH.  Under review.  

• Segundo Leon 
– Implementation of the genotypic resistance testing using oligonucleotide ligation assay (OLA) in Lima, Peru.  



Best Practices in Preparing for the R01 

• Expand on R21 pilot projects  
• Survey neurologists regarding perceived research and training needs     
• Sponsor IRB site visits to enhance responsible conduct of research 
• Sponsor workshops regarding neurologic conditions and research 

methodology 
• Develop a sustainable clinical and epidemiologic research and training 

program (with mentors) for neuroscientists.   
• Assess and enhance research training infrastructure   
• Strengthen collaborative relationships between U.S. and international 

institutions  
• Build a website with educational resources (basic epidemiology, research 

methodology, responsible conduct of research) 
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Neurologists in Peru 
(n=254) 

15,616 physicians in Peru (2004) 
     258 (1.7%) registered as  
 specialist in neurology  

Survey of Neurologists 

Navarro-Chumbes GC, Zunt JR, Montano SM, Díaz-Vásquez M. 
Global Neurology: Clinical Research Training for Peruvian 
Neurologists. Neurology International 2010;volume 2:e6;28-32.  



Responsible Conduct of Research 

• Bioethics training in clinical research: 
  2005 conference for 190 people in Lima and 90 in Iquitos 
  2007 conference for 300 in Lima and 80 in Arequipa 
• Mentor Training Conference: Feb 2010: 

• Brain Disorders 
• ICOHRTA-AIDS/TB 
• AIRTP-Peru 
• AIRTP-UW 
• CFAR-UW 
• Bioinformatics (Quipu) 
• FICRS/F – UW and JHU 
• Audience: Fogarty Scholars and Fellows, Peruvian trainees of NIH-funded 

training programs, mentors from 10 South American countries (CTU 
network) 

Lescano AR, Zunt JR, Blazes D, et al. Collaborative Institutional Training Initiative for Biomedical Ethics Education: The Peruvian 
experience.  Annual Conference on Human Research Protection Programs (HRPP), Public Responsibility in Medicine and 
Research (PRIM&R) in Boston, MA, December 1-4, 2007. 
 
Lescano AR, Blazes DL, Montano SM, et al.  Research Ethics Training in Peru: A Case Study.  PLoS ONE 2008;3(9):e3274-75.  
 
Lescano AR, Garcia PJ, Curioso WH, et al.  The role of collaboration in capacity building in health research and research ethics in 
Peru.  PLoS One (under review). 



Building Research Capacity: 
Training Peruvian  

Neurologists 

NIH Fogarty Scholars 
Marizabel Rozas 
Peggy Martinez 
Antero Peralta 
Carlos Abanto 
Yesenia Nuñez 
Nicanor Mori 
Mario Cornejo 
Luzma Moyano 
MPH (in Peru) 
Guillermo Donayre 
Genaro Ipanaque 
Yrma Quispe 
Yesenia Nuñez 
Carlos Abanto 
Isidro Gonzalez 
Nicanor Mori 
Martha Calderón 
Epi Training at UW  
Yrma Quispe 
Marizabel Rozas 
Nicanor Mori 
Patricia Gutierrez 
Erik Guevara 
Mario Cornejo 
Maria Aguilar 
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Cayetano Heredia 
Patty Garcia 

Cesar Carcamo 

San Marcos 
Jorge Alarcón 

“NAMRU-6” 
Silvia Montano 

        INCN 
National Reference Center 
 For Neurologic Diseases 
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Selva Amazonica 
Martin Casapia 

IMPACTA 
INMENSA 
Jorge Sanchez 
Javier Lama 
Juan Hurtado 

Iquitos 
Guillermo Donayre 
Moises Sihuincha 



Mentoring: 
Training the next generation 

Shah SK, Novell B, Montano SM, Behrens C, Zunt JR. Clinical 
Research and Global Health: Mentoring the Next Generation of 
Health Care Students. Global Pub Health 2010;14:1-13.  



Building Research  
Infrastructure 



Universidad Nacional 
Mayor de San 

Marcos 



Building Capacity: Sustainability 
• Memorandums of Understanding 

– Resident exchange 
– Medium term training 
– Access to UW electronic journals (14,000 journals) 

• Electronic classroom at UNMSM 
– Site for training MPH students 
– Site for training public health officers from entire country 
– Distance education modules in research methodology, biostatistics 



Difficulty Transferring Funds 



Next Steps 

• Expand collaborative partnerships 
– Develop research and training hubs 

• Enhance research and training infrastructure 
• Activate Uworld Peru 

– Increase efficiency of funds transfer  
– Improve hiring, supervision 



Building Capacity 

• Improved infrastructure: 
– Development of CSF reference laboratory at INCN 
– Development of internet-based NetLab system for CSF 

results 
• Training opportunities: 

– FICRS/F, Fulbright/Fogarty, Global Fellows and Scholars 
– ethical conduct of human subjects research 

• Increased research capacity: 
– two-week research methodology course developed jointly 

by Peruvian and U.S. collaborators via Adobe Connect   
– workshop on cerebrovascular diseases research 

methodology 



Thank You 
• Universidad Nacional Mayor de San Marcos 
• Universidad Peruana Cayetano Heredia 
• IMPACTA/INMENSA 
• Peruvian Ministry of Health 

– CERETS Iquitos 
– CERETS “Alberto Barton” del Callao 

• Dirección General de Epidemiología 
• U.S. Naval Medical Research Center Detachment 
• Wellcome Trust 
• NIH/NINDS/Fogarty International Center 
 
Pablo Campos, MD, MPH Luis Suarez, MD 
Patricia Garcia, MD, MPH Claudia Buendia, MD 
Silvia Montano, MD, MPH Pilar Jarama, MD 
Gloria Chauca, MS  King Holmes, MD, PhD 
Merly Sovero, MS  Manuel Villaran, MD, MPH 
Jorge Sanchez, MD, MPH Josefina Garcia, PhD 
 



Meningoencephalitis in Peru  
Working Group 

• Dr. Joseph R. Zunt (UW) 
• Dra. Silvia Montano (NAMRU-6) 
• Dr. Nicanor Mori (UW/NAMRU-6) 
• Dra. Christina Nelson (UW/NAMRU-6) 
• Dr. Drake Tilley (NAMRU-6) 
• Dr. Matthew Kasper (NAMRU-6) 
• Lab. Tec. Ada Romero (NAMRU-6) 
• Lab. Tec. Nilda Gadea (NAMRU-6) 
• Dr. Eduardo Ticona (H2M) 
• Dr. Jaime Soria (H2M) 
• Dra. Violeta Celis (HBT) 
• Dr. Firdusi Pereda (HBT)  
• Dr. Simeón Ugaz (HBT) 
• Dr. Grimaldo Ramirez (HEP) 
• Dra. Isabel Reyes (HEP) 
• Dra. Juana Antigoni (HNERM) 
• Dr. David Huanca (HNERM) 
• Dr. Eduardo Sánchez (HHU) 

 
 

 Dr. Enrique Vasquez (HHU) 
 Dra. Pamela Muñoz (HHU) 
 Dra. Maria Leyva (HMA) 
 Dra. Alda Rivara (HNERM) 
 Dr. Armin Delgado (HNERM) 
 Dr. Roberto Romero (HNDAC) 
 Dr. Jaime Tam (HNDAC) 
 Dr. Moises Sihuincha (HAI) 
 Dr. Guillermo Donayre (HRI) 
 Dr. Juan Celis (HRI)  
 Dra. Maria Rivas (HSB) 
 Dra. Maria Stiglich (HSB) 
 Dr. Martin Tipismana (HCH) 
 Dr. Iván Espinoza (HCH) 
 Dra. Marizabel Rozas (HRC) 
 Dr. Jorge Galdos (HRC) 
 Dr. Antero Peralta (HCAS) 
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