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Objectives

• Recognize virology, epidemiology, and 
origins of viral emergences in 2024

• Describe viral genomic recombination as a 
driver of virus emergence and re-
emergence

• Summarize clinical pearls for each 
pathogen

• Identify key factors driving viral emergence 
in 2024
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Overview

• Background
• Emerging, re-emerging, ever-present
• The central dogma of virology

• Viruses
• Oropouche virus
• Avian Influenza
• Human metapneumovirus
• Dengue virus
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Emerging, Re-emerging and ever-present

• Emerging pathogens/diseases
• newly appeared in a population 
• have existed but are rapidly 

increasing in incidence or 
geographic range.
• Ebola
• HIV
• Sin Nombre virus
• SARS, MERS, SARS-CoV-2

• Specific factors precipitating 
disease emergence can often be 
identified 

Morse SS. Factors in the Emergence of Infectious 
Diseases. Emerg Infect Dis. 1995;1(1):7-15. 
https://doi.org/10.3201/eid0101.950102
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Emerging, Re-emerging and ever-present 

• Re-emerging
• infections that have returned 

after being mostly controlled.
• Measles 
• Yellow fever 
• Influenza
• Malaria
• Syphilis
• Gonorrhea

• Specific factors precipitating 
disease emergence can often 
be identified 

Morse SS. Factors in the Emergence of Infectious 
Diseases. Emerg Infect Dis. 1995;1(1):7-15. 
https://doi.org/10.3201/eid0101.950102

OHSU 
CPD



Emerging, Re-emerging and ever-present 

• Factors leading to emergence or re-emergence
• Ecologic changes

• Global climate change
• Landscape modification/transforation

• Deforestation, transition to agriculture, river damming/diversion
• Agricultural development

• Industrial farming
• monoculture

• Changes in human demographics and behavior
• Population growth
• Changes in age structure
• Conflict
• Rural-urban migration

• International travel and commerce – 
• worldwide movement of people and goods
• Air travel

• Technology and Industry
• Microbial evolution
• Breakdowns in public health measures

Morse SS. Factors in the Emergence of Infectious 
Diseases. Emerg Infect Dis. 1995;1(1):7-15. 
https://doi.org/10.3201/eid0101.950102
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Oropouche virus

• Enveloped 3 stranded (-) RNA virusOHSU 
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Oropouche virus

• Enveloped 3 stranded (-) RNA virus
• Discovered in 1965 in Trinidad and 

Tobago (febrile forest worker) near 
the Oropouche river.

• Historically endemic in the Amazon 
basin
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Oropouche virus

• Enveloped 3 stranded (-) RNA virus
• Discovered in 1965 in Trinidad and 

Tobago (febrile forest worker) near 
the Oropouche river.

• Historically endemic in the Amazon 
basin

• “Sloth Fever”
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Oropouche virus

• Transmission to humans via biting 
midges (Culicoides paraensis) and 
possibly some mosquito species.

• Maintained in sylvatic/enzootic 
transmission cycles between 
mosquitoes and nonhuman vertebrate 
hosts (sloths, domestic and wild birds, 
rodents)
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Oropouche virus
• Clinical syndrome

• 60% infections are symptomatic 
• Incubation 3 to 10 days after insect bite.
• Symptoms include: Fever, Chills, Headache, 

Arthralgia, Retro orbital eye pain, Photophobia, 
Nausea, vomiting, diarrhea

• Exam findings: fever, maculopapular, rash, 
conjunctival injection, abdominal pain

• Lab abnormalities: lymphopenia, leukopenia, 
elevated CRP.

• Clinical course self limited, but 70% of patients will 
experience recurrent symptoms days to weeks after 
initial defervescence

• Approx 5% of pts will develop complications include 
hemorrhagic manifestations and neuroinvasive 
disease and vertical transmission associated with 
adverse birth outcomes. There is some evidence of 
sexual transmission and evidence of post-infectious 
GBS.

• Dx and Tx: serology or RT-PCR (CDC, Wadsworth, 
NY).
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Oropouche virus

• ”Emerged” in 2024 with local or 
“autochthonous” transmission in:
• Barbados, 2 cases
• Bolivia, 356
• Brazil, 10,940, two deaths
• Columbia, 74
• Cuba, 603
• Ecuador, 2
• Guyana, 2
• Cayman Islands, 1
• Panama, 1
• Peru, 936

• Imported cases
• Canada, 2
• United States, 94
• Europe, 30
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Oropouche virus

• Emergence associated with a genetic reassortment between strains 
from Eastern Amazonia and strains from Peru, Columbia and EcuadorOHSU 

CPD



Oropouche virus

• Emergence associated with a genetic reassortment between strains 
from Eastern Amazonia and strains from Peru, Columbia and EcuadorOHSU 
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Oropouche virus

• Clinical pearls
• Suspect in travelers with fever 0–2 weeks 

from return from outbreak areas.
• Always rule out dengue (see below).
• In confirmed cases:

• 70% will experience current symptoms
• Be aware of the risk of vertical transmission and 

pregnant patients.
• Complications are more likely in pregnant 

patients, older patients, patients with underlying 
immunity, suppression, hypertension, diabetes, 
cardiovascular disease

• Reportable disease.
• Pre-travel advise pregnant women of 

potential risk, take measures for the insect 
bites.
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H5N1 avian influenza

• Enveloped,  8 segmented gene (-) 
RNA virus, OrthomyxoviridaeOHSU 

CPD
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H5N1 avian influenza

• Enveloped,  8 segmented gene (-) 
RNA virus
• Hemagglutinin (H, 16)
• Neuraminidase (N, 9)
• H5N1
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H5N1 avian influenza

• Enveloped,  8 segmented gene (-) 
RNA virus
• Hemagglutinin (H, 16)
• Neuraminidase (N, 9)
• H5N1

• 3 key hosts facilitate genetic re-
assortment
• Humans
• Avian
• pigs
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H5N1 avian influenza

• Serotype combination first 
detected in the 1950’s in Asia.

• H5N1 viruses evolved
• 1997 Hong Kong H5N1 outbreak, 18 

human cases, six deaths 
• Re-emerged 2003-2006, then H1N1 

happened
• Current clade 2.3.4.4b infects 

wild* and domestic birds, 
domestic cattle, and occasionally 
humans.
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H5N1 avian 
influenza
• Multi-state cattle 

outbreaksOHSU 
CPD



H5N1 avian 
influenza
• Multi-state cattle 

outbreaks
• Widespread wild-bird 

infection
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H5N1 avian 
influenza
• Multi-state cattle 

outbreaks
• Widespread wild-bird 

infection
• Widespread 

domestic flock 
infection
• Commercial
• Backyard

OHSU 
CPD



H5N1 avian 
influenza
• Widespread wild and 

captive mammals
• A major driver of 

virus persistence
• Cannot cull wild-

animal flocks or 
herds

• Migratory birds 
suspected to play a 
key role virus 
movement
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H5N1 avian 
influenza
• Widespread wild and 

captive mammals
• 67confirmed human 

cases, 1 death 
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H5N1 avian 
influenza
• Widespread wild and 

captive mammals
• 67confirmed human 

cases, 1 death 
• By comparison, 343 +tive 

seasonal cases in 
Portland Metro area the 
first week of Jan, 2025
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H5N1 avian 
influenza
• Clinical pearls

• Major risk factors are interactions 
with:
• Dairy cows, 
• Poultry (commercial, backyard)
• Wild birds

• Airborne precautions for 
suspected cases

• Conjunctivitis is a predominant 
symptom

• Neither Cepheid nor Biofire 
panels detect H5 avian influenza

• Seasonal flu vaccine not effective
• Oseltamivir is effective
• No human to human transmission 

has been documented 
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Human metapneumovirus

• Single stranded (-) RNA virus, 
ParamyxoviridaeOHSU 

CPD
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Human 
metapneumovirus
• Single stranded (-) RNA virus, 

ParamyxoviridaeOHSU 
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Human 
metapneumovirus
• Single stranded (-) RNA virus, 

Paramyxoviridae
• “Emerging” infection discovered in 

2001 in the Netherlands
• Likely circulating for decades before 

detection

• URI and LRI, PNA
• Strong seasonality, less common 

than SARS-CoV-2 or influenza 
viruses.
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Human metapneumovirus

Single hospital experience from 2014-2019
Children’s Hospital of Orange County, CA

Admissions per virus, 2014-2019

Proportion of test positive pts 
admitted from ED

Proportion of admitted pts requiring ICU 
care
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Human 
metapneumovirus
• Single stranded (-) RNA virus, 

Paramyxoviridae
• “Emerging” infection, discovered in 

2001 in the Netherlands
• Likely circulating for decades before 

detection

• URI and LRI, PNA
• Strong seasonality, less common 

than SARS-CoV-2 or influenza 
viruses.
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Human 
metapneumovirus
• Single stranded (-) RNA virus, 

Paramyxoviridae
• Discovered in 2001 in the 

Netherlands
• Likely circulating for decades before 

detection

• URI and LRI, PNA
• Strong seasonality, less common 

than SARS-CoV-2 or influenza 
viruses.
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Human metapneumovirus

• Clinical pearls
• Clinical presentations  similar to RSV
• High risk individuals include:

• Older patients
• COPD
• Newborns and infants

• Can cause severe disease (not just a common cold virus) requiring 
hospitalization and ICU care.
• Despite its low incidence, comparable clinical courses and outcomes:

• Influenza
• RSV
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Human metapneumovirus

• Single stranded (-) RNA virus, 
Paramyxoviridae

• Discovered in 2001 in the 
Netherlands
• Likely circulating for decades 

before detection

• URI and LRI, PNA
• Strong seasonality, less 

common than SARS-CoV-2 or 
influenza viruses.

• Probably not an outbreak
• Not moved into a new region or 

population
• Incidence appears stable
• Severity of illness appears 

unchanged
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Dengue virus

• Enveloped single stranded (+) 
RNA virus, OrthoflavivirusOHSU 

CPD
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Dengue virus

• Enveloped single stranded (+) 
RNA virus, Orthoflavivirus

• Four serotypes DENV1-
DENV4
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Dengue virus

• Enveloped single stranded (+) 
RNA virus, Orthoflavivirus

• Four serotypes DENV1-
DENV4

• Maintained by human-
mosquito transmission
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Dengue virus

• Enveloped single stranded (+) 
RNA virus, Orthoflavivirus

• Four serotypes DENV1-
DENV4

• Maintained by human-
mosquito transmission

• Occurs throughout the 
tropics and subtropics
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Dengue virus

• Febrile illness
• 20-80% symptomatic
• Undifferentiated fever
• Fever with warning signs
• Severe dengue (prev. dengue 

hemorrhagic fever, dengue 
shock syndrome)

• Biphasic illness
• Vaccines are approved but 

partially effective at best
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Dengue virus

• Dengue virus has been “re-
emerging” since the 1970sOHSU 
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Dengue virus

• Dengue virus has been 
“emerging” and “re-
emerging” since the 1970s

• 2024 had higher than usual 
cases worldwide
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Dengue virus

• Dengue virus has been 
“emerging” and “re-
emerging” since the 1970s

• 2024 had higher than usual 
cases worldwide

• Now may be emerging in the 
US.
• Florida

OHSU 
CPD



Dengue virus

• Dengue virus has been 
“emerging” and “re-
emerging” since the 1970s

• 2024 had higher than usual 
cases worldwide

• Now may be emerging in the 
US.
• Florida
• California
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Dengue virus

• Dengue virus has been 
“emerging” and “re-
emerging” since the 1970s

• 2024 had higher than usual 
cases worldwide

• Now may be emerging in the 
US.
• Florida
• California
• Texas

• 2024 Aedes aegypti in OR
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Dengue virus

• Clinical pearls
• Supportive care with oral 

rehydration and APAP for fever
• Avoid ASA, NSAIDS because of 

bleeding risk
• IV fluids should be 

administered cautiously, high 
risk for 3rd spacing, esp 
pulmonary

• Monitor HCT for rise 
(hemoconcentration/vascular 
leak) and platelets for fall 
(bleeding risk).
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Dengue virus

• Climate pearls
• Dengue has occurred as far 

North (Lat 39.9°) as 
Philadelphia (1780) in the US 
and Athens (Lat 38.0°, 1927-
28) in Europe.

• Aedes aegypti and albopictus 
have expanded their range.
• Adaptation to human-made 

breeding containers
• International trade
• Warming global temperatures
• Abandoned eradication efforts

1930s                       1970       1998

Ae aegypti

Ae albopictus
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Dengue virus

• Climate pearls
• Dengue has occurred as far 

North (Lat 39.9°) as 
Philadelphia (1780) in the US 
and Athens (Lat 38.0°, 1927-
28) in Europe.

• Aedes aegypti and albopictus 
have expanded their range.
• Adaptation to human-made 

breeding containers
• International trade
• Warming global temperatures
• Abandoned eradication efforts
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Dengue virus

• Climate pearlsOHSU 
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Dengue virus

• Climate pearls
• Built environmentOHSU 
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Dengue virus

• Climate pearls
• Built environment

• Air conditioning*
• Sealed windows and doors
• Indoor/outdoor behavior
• Economic wealth

• Drainage
• Breeding abatement
• Infrastructure development
• Economic wealth
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Summary

• Recognize virology, epidemiology, and origins 
of viral emergences in 2024

• Describe viral genomic recombination as a 
driver of virus emergence and re-emergence

• Summarize clinical pearls for each pathogen
• Identify key factors driving viral emergence in 

2024
• Critique the environment’s role in the 

emergence and spread of dengue virus
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Thanks for your attention!OHSU 
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