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EIDs = ZoonosesEIDs = Zoonoses



Marburg hemorrhagic 

fever, Democratic 

Republic of the Congo,

1998









Total admissions and febrile hemorrhagic illnesses, Durba/Watsa, DRC
Watsa General Reference and OKIMO Hospitals
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Responding to Ebola
DRC, 
1995

Uganda, 

2000-2001

Gabon/Congo, 
2001-2002

Time from 1st case 
to declaration of 
outbreak

123 days 46 days 47 days

Duration of 
outbreak

187 days 142 days 193 days

Source: Bausch and Rollin, Emerging Infections 6, 2004

Nice Investigation: What’s the 

Problem?



E
b

o
la H

em
o

rrh
ag

ic F
ever: 

C
lin

ical P
resen

tatio
n

 at A
d

m
issio

n
Percentage

S
ig

n
 o

r S
ym

p
to

m

0 20 40 60 80 100

Edema
Vaginal bleeding

Convulsion
Hematuria

Hemoptysis
Anuria

Hiccups
Disorientation

Bleeding-injection sites
Epistaxis

Gum bleeding
Rash

Bloody stool

Dyspnea
Hematemesis

Rales/rhonchi
Splenomegaly
Hepatomegaly

Conjunctival injection

Back pain
RUQ tenderness

Sore throat
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Laboratory DiagnosisLaboratory Diagnosis
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NAMRU-6 VIROLOGY AND EMERGING 

INFECTIONS DEPARTMENT

� Daniel G. Bausch, MD, MPH&TM – Director
� Alberto Laguna, MD, PhD – Deputy Director

� ~70 staff @ NAMRU-6 (MD, PhD, DVM, MS, others)

� ~80 field workers

Vector-borne 
and Zoonotic 

Diseases

Pathogen 
Discovery

Outbreak 
Investigation

&
Response

Respiratory 
and Enteric 
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Laboratory 
Diagnostics



Respiratory Disease Surveillance

Program Overview

Animal Studies Human Studies

Human-Animal Interface Studies

�Live Birds Markets

KAP

�Occupational Exposure 

to Zoonotic Flu

�Intra household

transmission

�Live Birds Market 

Surveillance
�Prospective 

Cohorts,

�Wild Bird Surveillance

�Swine Surveillance

(community & slaughterhouses

& 

seasonality 

economic costs

burden of 

disease, 

(Flu cohorts)

� Economic 

Cost of SARI 



Peru Influenza Active ILI Surveillance Cohorts Peru Influenza Active ILI Surveillance Cohorts 



Cumulative summary to EW45 (2011)

� EW 45-2011 (November, 12th): 
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Issues in the Animal-

Human Interface

� What flu strains are 
circulating in Peru?

� What species are 
reservoirs: wild birds, 
poultry, pigs, guinea 
pigs…?

� Is there any spill over?

� What are the risks?



Other etiologies  by cell culture

ILI samples (N=1254)
ADENOVIRUS 32 FLU A-PARAFLU 2 1

COXSACKIE B 7 FLU A-PARAFLU 3 1

ECHOVIRUS 1 FLU B 2

ENTEROVIRUS 13 FLU B - HSV 1

ENTEROVIRUS-PARAFLU 3 1 FLU B-ADENOVIRUS 1

FLU A 394 HMPV 11

FLU A - COXSACKIE B 1 HSV 21

FLU A - PARAFLU 3 1 HSV-ADENOVIRUS 2

FLU A-ADENOVIRUS 8 HSV-ENTEROVIRUS 2

FLU A-COXSACKIE B 2 PARA FLU 1 2

FLU A-ENTEROVIRUS 3 PARA FLU 2 20

FLU A-HMPV 1 PARA FLU 3 16

FLU A-HSV 6 MUESTRA CONTAMINADA 8

NO AISLAMIENTO 696



MassTag PCR on Respiratory SamplesMassTag PCR on Respiratory Samples

Previously Diagnosed 
ILI

23; 10% 91; 45%

2; 1% 4; 2%
2; 1%

4; 2% 2; 1%4; 2%

4; 2%

1; 0.5% 1; 0.5%
1; 0.5%

1; 0.5%
1; 0.5%

4; 2%
1; 0.5%

1; 0.5%

1; 0.5%3; 1.5%
2; 1%

73; 36%

Previously 
Undiagnosed ILI 203; 

90%

EV FLUAM HPIV1 HPIV2
HPIV3 HPIV4 MPV RSVA
Chlamydophila pneumoniae HIPV4/Legionella pneumophilla 229E/EV EV/Chlamydophila
EV/Legionella EV/RSVA EV/HIPV3/MP EV/HIPV2
EV/HIPV1 EV/MPV EV/HIPV3 Negative





Reservoir Studies          Predictive Model

Weather

Vegetation

Rodent Populations

Human Disease

Remote Sensors



Determinants of Health



Take Home Points on Emerging Infections

1. Various types of active and passive surveillance strategies 
needed

2. Zoonotic interface is where the action is
3. Response “in the trenches,” not “international outbreak 

response,” is the rate-limiting step
4. Multiplex diagnostic strategies crucial, but astute clinicians and 

good epidemiologists will always be needed
5. Developing biomedical public health and research capacity in 

low and middle-income countries is in everyone’s best interest
6. EIDs more likely to be in developing world and affect the 

disproportionately affect the poorest populations: Be 
proactive on social and political determinants



Partners and Funding 

COLLABORATORS

� NMRCD – Peru

� San Marcos University, 
Veterinary School

� Cayetano Heredia University

� Cysticercosis Working Group 

� JHSPH /PRISMA NGO

� Ministry of Health

� Ministry of Agriculture 
(SENASA)

� Ministry of Environment 
(INRENA)

• Schubot Exotic Bird 
Health Center, 
Texas A&M 
University

• Kansas University

FUNDING

• AFHSC/GEIS
• NIH - FIC
• CDC
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