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EMERGING AND REEMERGING INFECTIONS

Fauci AS. CID 2001; 32:675–85



Global climate changes, travel of vectors and humans, immunological 
vacuum created by disappearance of certain viruses and other 

factors have open the door to new viruses and re-emergence of old 
viruses

Influenza (H5N1)
SARS
Human metapneumovirus
Human bocavirus
Human parechoviruses
West Nile Virus
Chandipura encephalitis
Arena viruses
Hepatitis E



New viruses and re-emergence of old 
viruses with significant cutaneous

involvement

Chikungunya virus

Ross river virus

Monkeypox virus

Human herpes virus 6 (HHV-6)

Human herpes virus (HHV-7)

Measles

Rubella



Human bocavirus (HBoV) has been classified in the family 
Parvoviridae, subfamily Parvovirinae, genus Bocavirus

Human bocavirus (HBoV) was first described in 2005 in 
nasopharyngeal aspirates of patients with respiratory tract 
infections in Sweden
HBoV has been mainly detected in children at a frequency 
ranging from about 2% to 18%
despite the high rate of coinfection with other respiratory 
pathogens and the few studies including asymptomatic 
controls, there is increasing evidence for a causal role of 
HBoV in respiratory illness.
viral respiratory tract infections in children: RSV, HMPV, 
influenza viruses, parainfluenza viruses, picornaviruses
(rhinoviruses or enteroviruses), adenoviruses, and 
coronaviruses

Allander T et al. Proc Natl Acad Sci U S A 2005; 102: 12891–6



Human Bocavirus Infection in hospitalized Children < 5 yo
With Respiratory Tract Disease 
and positive for HBoV by RT-PCR

University Hospital of Montpellier (France) between 
November 1, 2006 and October 31, 2007
550 nasopharyngeal aspirates were obtained from 507 
children with RTD
279 (55%) males and 228 (45%) females 
median age of 5.2 months (range, 10 days–60 months)

asymptomatic controls were 68 children without any 
respiratory sign or fever; most of these control children 
attended the pediatric emergency unit for traumatic 
injuries, or were seen either for elective surgery or for 
routine well child visits

Brieu N et al. Pediatr Infect Dis J 2008;27: 969–973)



Brieu N et al. Pediatr Infect Dis J 2008;27: 969–973)

Human bocavirus was detected in 55 (10.8%) of the 507 children tested and 
in none of the 68 asymptomatic control children (P  0.01)



Brieu N et al. Pediatr Infect Dis J 2008;27: 969–973)
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Human metapneumovirus (HMPV) HMPV is an enveloped RNA virus 
classified in the Paramyxoviridae family (Pneumovirinae subfamily) 

and closely related to RSV and parainfluenza viruses

HMPV was first identified in 2001 in the Netherlands from 
archived respiratory cultures collected from infants and
young children in whom other pathogens could not be isolated 
(wheezing and bronchiolitis)

it accounts for 5% to 15% of respiratory diseases among 
hospitalized infants with a clinical syndrome similar to 
RSV

Viral respiratory tract infections in adults: influenza A, RSV, 
parainfluenza viruses, coronaviruses, rhinoviruses, adenovirus



HMPV Infections in 2825Adults
Prospective study: four consecutive winters from 1999 through 2003 

in Rochester, NY

Walsh, E. E. et al. Arch Intern Med 2008;168:2489-2496
healthy adults: ≥65 years old; high-risk adults;
young adults: 19-40 years old; 
acute cardiopulmonary syndrome



Walsh, E. E. et al. Arch Intern Med 2008;168:2489-2496



Walsh, E. E. et al. Arch Intern Med 2008;168:2489-2496

Epidemic pattern of symptomatic human metapneumovirus (HMPV) infections in 
combined prospective and hospitalized cohorts during four consecutive winters 

(23, 62, 34, and 60)



Clinical Characteristics of Symptomatic HMPV Infections in 
Patients, Exclusive of Mixed Viral Infections

Walsh, E. E. et al. Arch Intern Med 2008;168:2489-2496



Outcomes in HMPV-Infected Patients in Prospective Cohorts

Walsh, E. E. et al. Arch Intern Med 2008;168:2489-2496



Comparison of clinical presentation for human metapneumovirus (HMPV) 
(n = 91), respiratory syncytial virus (RSV) (n = 109), and influenza A (n 

= 138) in hospitalized patients, exclusive of mixed viral infections

Walsh, E. E. et al. Arch Intern Med 2008;168:2489-2496



HMPV is a relatively frequent infection in adults of all ages with a 
wide disease spectrum spectrum, ranging from asymptomatic to 

severe respiratory failure.

Overall, HMPV has a substantial impact, although less than 
that of influenza A and RSV infection, especially in frail 
older persons with heart or lung disease.

Collectively, these 3 viruses were associated with nearly 
30% of hospitalizations for acute respiratory illness during 
the winter

Immuncompromised hosts

Monoclonal antibodies and vaccine
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Chikungunya virus
Alphaviruses are enveloped, plus-strand RNA viruses with 
icosahedral symmetry
Swahili name of chikungunya meaning “that which bends up”
causes epidemics in most of sub-Saharan Africa, India, 
Southeast Asia, Indonesia, the Philippines
Aedes spp. 



Chikungunya virus

increasingly recognized as a cause of fever in travelers
sudden onset, with an incubation period estimated at 3 to 
12 days 
fever rises rapidly to 103°F to 104°F and may be 
accompanied by a rigor
joint pain appears suddenly and is often incapacitating in 
its severity
headache is typically present 

in 80% of cases, a maculopapular rash appears 4 to 8 
days after the initial illness
the rash may be associated with a second rise in fever, 
lasts approximately 2 days, and is described as irritating
or itchy



Chikungunya virus maculopapular rash



Chikungunya virus

leukopenia is typical; fatalities are rare and, when they occur, 
are associated either with young age or with a 
thrombocytopenic, hemorrhagic version of the illness that can 
lead to shock
primary differential diagnosis for CHIK is between dengue and 
o’nyong-nyong (ONN) fevers. 
dengue overlaps the CHIK geographic distribution extensively, 
but is characterized more by myalgia than by arthralgia 
ONN is clinically similar, but has geographic overlap only in east 
Africa 
Laboratory diagnosis: isolation, PCR, IgM



Mosquito-borne Chikungunya virus 'in 
Europe'

this outbreak of Chikungunya fever is evidence of an active 
endogenous circulation of the virus and could represent a 
possible introduction of this disease in Italy

Sambri V et al. “The 2007 epidemic outbreak of 
Chikungunya virus infection in the Romagna region of Italy: 
a new perspective for the possible diffusion of tropical 
diseases in temperate areas?” New Microbiol. 2008 
Jul;31(3):303-4. 



Monkeypox virus
orthopoxviruses are perhaps best known for their most 
notorious member, variola virus, the causative agent of 
human smallpox
can be classified as systemic or localized 
Monkeypox virus main target is nonhuman primates

the virus needs to be introduced to the dermis if 
systemic infection is to eventually result. Virus 
replicates in the Malphigian layer of the epidermis, and 
dermal infection consists of fibroblasts and histiocytes 
(from here to lymphatics)

Di Giulio DB, Eckburg PB.Lancet Infect Dis. 2004; 4(1):15-25



Monkeypox virus was introduced to USA in 2003 
via a consignment of pet prairie dogs from Ghana

Monkeypox was first identified to cause 
disease in humans in the 1970s in the 
Democratic Republic of the Congo 
(formerly the Republic of Zaire) and 
is endemic in the rain forests of 
central and western Africa 

The febrile illness with later appearance 
of a pustular rash developed in 
patients with close contact with 
recently purchased pet prairie dogs



prairie dogs appeared to have acquired the virus 
from Gambian giant rats at a distribution center in 

Illinois

rash starts on the trunk, spreads peripherally to involve the 
palms and soles of the feet. Lesions can also involve the 
mucous membranes and usually range from 0.5 to 1 
centimeters in size. 

some patients develop only a localized rash on their hands 
associated with direct contact with the infected animal.

during the first week of the rash, the patient is infectious 
and should be isolated until all scabs separate and results 
of throat swab PCR are negative 



macula

papule

vesicle

pustule

ulcer

eschars

scab  separation

Typical Clinical Response to Smallpox Vaccination

Day 7

Day 8

Day 10



Vaccinia Timecourse – Lesion Progression
Day 2 Day 3 Day 4 Day 5 Day 6 Day 7

Day 8 Day 9 Day 10 Day 11 Day 12 Day 14

Day 17 Day 21 Day 23 Day 33 Day 39 Day 51

Rubins K, Relman DA. N Engl J Med 2003 Jan 30;348(5):414



If the diagnosis of monkeypox is being considered, 
local and state public health officials, along with 

the CDC, should be notified

laboratory Diagnosis: virus isolation, electron microscopy, PCR, IgG 
and IgM detection

cidofovir has in vitro activity against monkeypox

vaccination with vaccinia virus against monkeypox infection

contact and airborne precautions are recommended for any 
generalized vesicular rash of unknown etiology in which 
monkeypox and smallpox are included in the differential diagnosis



1st US case of Marburg fever confirmed in 
Colorado. Press released Feb 7, 2009

Patient traveled to Uganda
visited a python cave in Maramagambo Forest in Queen Elizabeth Park and 

encountered fruit bats, which can carry the Marburg virus. The Ugandan
government closed the cave after a tourist from the Netherlands died 
from Marburg in July

The patient was treated at Lutheran Medical Center in January 2008 and 
sought follow-up care in July, after learning of the tourist's death. The 
patient recovered and his or her identity wasn't disclosed.

Marburg and Ebola viruses can cause large hemorrhagic fever (HF)
outbreaks with high case fatality (80�90%) in human and great apes

The CDC's Web site counts fewer than 500 confirmed cases since the 
virus was first recognized in 1967. 


