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EMERGING INFECTIONS (Syn: emerging pathogens) Infectious diseases that have recently
been identified and taxonomically classified. Many of them are capable of causing
dangerous epidemics. They include human immunodeficiency virus (HIV) infection,
Ebola virus disease, hantavirus pulmonary syndrome and other viral hemorrhagic
fevers, Campylobacter infection, transmissible spongiform encephalopathies,
Legionnaires’ disease, and Lyme disease. Some appear to be new diseases of humans
(e.g.. HIV infection). Others, such as the viral hemorrhagic fevers, may have existed for
many centuries and have been recognized only recently, because ecological or other
environmental and demographic changes have increased the risk of human infection.
Reemerging infections are certain “old” diseases, such as tuberculosis and syphilis,

that have experienced a resurgence because of changed host-agent-environment
56.69.217-219,367.368

conditions.
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ZOONOSIS A DISEASE, INFECTION, Or INFESTATION transmitted under natural conditions from
vertebrate animals to humans. Examples include rabies and plague. May be enzootic or
epizootic.”"*
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CIENTIFICA |GrADO f. 1948

DEL SUR Pan-American Sanitary Bureau (1902),
Office International d'Hygiéne Publique (1907),
Health Organization of the League of Nations (1920).

Public Health Emergency of International Concern (PHEIC)

 The declaration is publicized by an Emergency Committee (EC) made up of
international experts operating under the IHR (2005), which was developed
following the SARS 2002/2003 outbreak.

. SARS outbreak of 2002/2003
the 2009 H1N1 (or swine flu) pandemic, Zoonoses:
the 2014 polio declaration, e \Viruses
the 2014 outbreak of Ebola in Western Africa,

the 2015-16 Zika virus epidemic[6] and,

as of 17 July 2019, the Kivu Ebola epidemic which began in 2018.
. SARS-CoV-2 (Mar 2020-May 2023), later becoming pandemic.

. Monkeypox (Jul 2022-May 2023)
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EDITORIAL

History is repeating itself:
Probable zoonotic spillover
as the cause of the 2019
novel Coronavirus Epidemic

Alfonso J. Rodriguez-Morales'23, D. Katterine Bonilla-Aldana’4,

Graciela Josefina Balbin-Ramon?s, Ali A. Rabaan®, Ranjit Sah’, Alberto Paniz-Mondolfi®°,

Pasquale Pagliano™, Silvano Esposito™
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El Instituto Nacional
de Salud de la mano de
la OPS desarrollo
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diagnosticas del
coronavirus 2019
en el pais.

Figure 1 - Potential
animal origins of human
coronaviruses.
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ID NOW™ COVID-19 2.0
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* Molecular Point of Care Testing
* NEAR Technology

* Professional Use

* One Swab. Three Tests
» Sequential workflow: COVID-19, Flu A&B, or Both
 Simple:  Assisted Self-Collection

* Fast: COVID-19 Positive Results as early as 6-
minutes and Negative Results within 12-minutes

* Smart: Point of Care Data Solution. Real-time data

collection and visualization for centralized testing
with Sympheos™

* Versatile COVID-19, Flu, Strep A & RSV Testing Options
Platform:




:@j Bonilla-Aldana DK, Jimenez-Diaz SD, Patel SK, Dhama

Zoonotic SARS-CoV-2 Human-to-human K, Rabaan AA, Sah R, Sierra M, Zambrano LI, Arteaga-
(formerly 2019-n-CoV) Accidental laboratory Livias K, Rodriguez-Morales AJ. Importance of Bats in
Foodborne? exposure? Wildlife: Not Just Carriers of Pandemic SARS-CoV-2 and

Other Viruses. J Pure Appl Microbiol 2020 May,
14(Suppl 1):709-712. doi: 10.22207/JPAM.14.SPL1.05

Close contact? o Smalldroples _@—’

<5-<50 um

. @ . . Largerdroplets i @ B
* 50-100pum °,* %7 Blooq
transfusion?

i SARS-CoV-2
Climate change o MERS-CoV

Organ
transplantation?

Direct contact

with contaminated —@—»

surfaces

Migration

Perinatal?

Deforestation

NS PANID VG

— e L

7,00N081S
l v 1 Contamination
e i

Cocirculation :
F;—. S Sur SN Travel Adenovirus

? Animal-human MPXV

Coinfections Hepatitis?

War

e I3 b . Dhama K, Sharun K, Tiwari R, Sircar S, Bhat S, Malik
e YS, Singh KP, Chaicumpa W, Bonilla-Aldana DK,
FIG 7 Coronavirus origins. Coronavirus is the most prominent example of an emerging virus that has Rodriguez-Morales AJ. Coronavirus Disease 2019 —
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is also suspected to be from an intermediate animal host. The possibility of crossing the species barrier https://doi.ore/10.1128/CMR.00028-20

again for the fourth time cannot be ruled out.
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19-disease-outbreak).
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Fig. 1. Some of the clinical findings associated with long COVID-19, modified from Daviz et al. [63].

Rodriguez-Morales AJ, Lopez-Echeverri MC, Perez-Raga MF, Quintero-Romero V, Valencia-Gallego V, Galindo-Herrera N, Lopez-Alzate S, Sanchez-Vinasco JD, Gutiérrez-Vargas JJ, Mayta-Tristan P, Husni R, Moghnieh R, Stephan J, Faour W, Tawil S, Barakat H,
Chaaban T, Megarbane A, Rizk Y, Sakr R, Escalera-Antezana JP, Alvarado-Arnez LE, Bonilla-Aldana DK, Camacho-Moreno G, Mendoza H, Rodriguez-Sabogal IA, Millan-Ofiate J, Lopardo G, Barbosa AN, Cimerman S, Chaves TDSS, Orduna T, Lloveras S, Rodriguez-
Morales AG, Thormann M, Zambrano PG, Perez C, Sandoval N, Zambrano L, Alvarez-Moreno CA, Chacon-Cruz E, Villamil-Gomez WE, Benites-Zapata V, Savio-Larriera E, Cardona-Ospina JA, Risquez A, Forero-Pefia DA, Henao-Martinez AF, Sah R, Barboza JJ,
Ledn-Figueroa DA, Acosta-Espafia JD, Carrero-Gonzalez CM, Al-Tawfiq JA, Rabaan AA, Leblebicioglu H, Gonzales-Zamora JA, Ulloa-Gutiérrez R. The global challenges of the long COVID-19 in adults and children. Travel Med Infect Dis. 2023 Jun 8;54:102606. doi:

10.1016/j.tmaid.2023.102606. Epub ahead of print. PMID: 37295581; PMCID: PMC10247301.




Farahat et al. Ann Clin Microbiol Antimicrob (2022) 21:26
https://doi.org/10.1186/512941-022-00518-2

Annals of Clinical Microbiology
and Antimicrobials

EDITORIAL Open Access

®
Monkeypox outbreaks during COVID-19 Gl
pandemic: are we looking at an independent
phenomenon or an overlapping pandemic?

Ramadan Abdelmoez Farahat'”, Abdelaziz Abdelaal’?, Jaffer Shah®*, Sherief Ghozy®”, Ranjit Sah®,
D. Katterine Bonilla-Aldana®'’, Alfonso J. Rodriguez-Morales®'"'*'*", Timothy D. McHugh'* and
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Evidence of human-to-
dog transmission of
monkeypox virus

Human monkeypax virus is spreading

in Europe and the USA among
individuals who have not travelled

monkeypox was declared a Public
Health Emergency of International
Concern by WHO Director-General
Tedros Adhanom Ghebreyesus.’
Human-to-human transmission
of monkeypox virus usually occurs
through close contactwith the lesions,
body fluids, and respiratory droplets
of infected people or animals.? The
possibility of sexual transmission is
being investigated, as the current
outbreak appears to be concentrated
in men who have sex with men and
has been associated with unexpected
anal and genital lesions.** Whether

domesticated cats and dogs could
be a vector for monkeypox virus
s unknown. Here we desc the
first case of a dog with confirmed
monkeypox virus infection that might
have been acquired through human
transmission.

Two men who have sex with men
attended Pitie-Salpétriere Hospital,
Paris, France, on June 10, 2022
(appendix). One man (referred to as
patient 1 going forward) is Latino,
aged 44 years, and lives with HIV
with undetectable viral loads on
antiretrovirals; the second man
(patient 2) is White, aged 27 years,

and HIV-negative. The men are non-
exclusive partners living in the same
household. They each signed a consent
form for the use of their clinical and
biclogical data. and for the publication
of anonymised photographs. The men
had presented with anal ulceration
6 days after sexwith other partners. In

Figure: Skin and mucosal lesions in two male patients and thesr dog with confirmed monkeypox vinus

A) Pus
{B) En s
(D) Milimetric ercsive anad lesion in the dog

=ion of the thigh, with central we

fication and the onset of necross, in patient 1
{C) Two sightly crusty erythermatous papedes in the dog.

www thelancet com Published online August 10, 2022 https://dol.org/10.1016/50140-6736(22)01487-8

patient 1, anal ulceration was followed
by a vesiculopustular rash on the fa
ears, and legs; in patient 2, on the
legs and back. In both cases, rash was
associated with asthenia headaches
and fever 4 days later (figure A, B)
Monkeypox virus was assayed by
real-tim LightCycler 480 System;

Roche Diagnostics Meylan France). In
patient 1, virus was detected in skin
and oropharynx samples; whereas in
patient 2, virus was detected in anal
and oropharynx samples

12 days after symptom onset.
their male Italian greyhound,

aged 4 years and with no previous
medical disorders, presented with
mucocutaneous lesions, including
abdomen pustules and a thin anal
ulceration (figure C, D; appendix). The
dog tested positive for monkeypox
virus by use of a PCR protocol adapted
from Li and colleagues® that involved
scraping skin lesions and swabbing
the anus and oral cavity. Monkeypox
virus DNA sequ from the dog
and patient 1 were compared by next-
generation sequencing (MinlON;
Oxford Nanopore Technologies,
Oxford, UK). Both samples contained
virus of the hMPXV-1 clade, lineage

ences

B.1, which has been spreading in non-
endemic countries since April 2022
and, as of Aug 4, 2022, has infected
more than 1700 people in France,
mostly concentrated in Paris, where
the dog first developed symptoms.
Moreover, the virus that infected
ted

patient 1 and the virus that i
the dog showed 100% sequ
homology on the 19-5 kilobase pairs
sequenced

The men reported co-sleeping with
their dog. They had been careful to
prevent their dog from contact with
other pets or humans from the onset

of their own symptoms (ie, 12 days
before the dog started to present
cutaneous manifestations).

In endemic countries, only wild
animals (rodents and primates) have
been found to carry monkeypox virus.*
However, transmission of monkeypax
virus in prairie dogs has been described

Submissions should be
made via our clectronk
submission system at
http-Jees.elsevler.comy
thetancet)

For monkeypax cases In France

Figure: Skin and mucosal lesions in two male patients and their dog with confirmed monkeypox virus
(A) Pustular lesion of the thigh, with central umbilication and the onset of necrosis, in patient 1.

(B) Erosive and pustular anal lesions in patient 2. (C) Two slightly crusty erythematous papules in the dog.
(D) Millimetric erosive anal lesion in the dog.
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The Grass Was Greener - Climate
Change, One Health, and the High
Hopes to Mitigate COVID-19, Avian
Influenza, and other Zoonotic Emerging
Diseases.

World Vet. J., 11 (2): 313-316.
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One Health
Approach

Figure 1: One health approach in the context of coronavirus
disease 2019 (COVID-19) caused by the SARS-CoV-2.
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Malaria in East African highlands during the past
POS 30 years: impact of environmental changes
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G R A D o ! Entomology Unit, Faculty of Agriculture and Natural Resources, University of Kassala, New Halfa, Sudan
- 2 Mosquite Section, Division of Livestock and Human Health Viector Cantrol, Tropical Pesticides Research Institute, Arusha, Tanzania
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FIGURE 2 | Monthly malaria cases at Kericho Unilever Tea Kenya Ltd. Hospital. Source: Stern et al. (2011), with permission from Dr. David I. Stern,
Crawford School of ics and a lian National University.
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R. A Review of
Mammarenaviruses and
Rodent Reservoirs in the
Americas. Ecohealth. 2022
Mar;19(1):22-39. doi:
10.1007/s10393-022-01580-0.
Epub 2022 Mar 5. PMID:
35247117; PMCID:
PMC9090702.
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A Review of Mammarenaviruses and Rodent Reservoirs in the Americas 29
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Figure 1. Geographic distributions of rodent reservoir species of mammarenaviruses in the Americas: a North America, b, ¢ & d South America

Source of data distributions: TUCN (2020).
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A Review of Mammarenaviruses and Rodent Reservoirs in the Americas

Environmental factors -—-

« Loss of predators

* Loss of specialist
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¥ : "
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A
4
_ : Population
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Hemorrhagic fever

Figure 5. Conceptual model of ecology of rodent reservoirs of mammarenaviruses and their relationship with conservation of virus and
transmission of it.
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Figure 27-7 | Summary of observed changes in climate and other environmental factors in representative regions of Central and South America. The boundaries of the regions in
the map are conceptual (neither geographic nor political precision). Information and references to changes provided are presented in different sections of the chapter.
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= 1. Glacier retreat in the Andes in South America (Section 27.3.1.1)
o -; 2. Streamflow increase La Plata Basin (Section 27.3.1.1)
2

3. Increase in heawvy precipitation and in risk of land slides and
flooding in southeastern South America, and in Central America
and northern South America (Section 27.3.1.1)

4. Changes in extreme flows in Amazon River (Section 27.3.1.1)

5. Coastal erosion and other physical sea level impacts (Section
27.3.2.1)

. Biological systems

6. Bleaching of coral reefs in western Caribbean and coast of Central
America (Section 27.3.2.1)

1. Degrading and receding rainforest in Amazonia and in Central
America and northern South America (Section 27.3.2.1)

8. Reduction in fisheries stock (Section 27.3.4.1)
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9. Increase in frequency and extension of dengue fever and malaria
(Section 27.3.7.1)

10. Izn}gﬁs?? in agricultural yield in southeastern South America (Section

11. Shifting in agricultural zoning (Section 27.3.4.1)
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Figure 27-8 | Observed impacts of climate variations and attribution of causes to climate change in Central and South America.
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Vaccine-preventable diseases (WHO) - Venezuela, 2012-2016
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555 in 2019 (up to Apr 11) 33 confirmed cases

372 in 2018, 120 in 2017 EW 1/2019-EW 13/2019
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Fig. 1.1 Global distribution of malaria, lymphatic filariasis, leishmaniasis, dengue, Japanese

encephalitis, yellow fever and Chagas disease (2)
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Table 1.1. Examples of VBDs by type of vectors and estimates of local or global burden

Disability-adjusted

Vector Disease Reference life years (x 1000) or
cases

Malaria 3,4 2017 Global 45015 839518
Dengue 3,4 2017 Global 2923 49 779
Lymphatic filariasis 3,4 2017 Global 1364 NA
Lo ks Japanese encephalitis 7 2005 Global 432 9 2507
:’ t Mosquitpes [—————FF""""""""7————— [ ——————1
Yellow fever 3,4 2017 Global 314 13 761
61 613 (suspected
Chikungunya® 8 2017 Ameticas no. of cases) 101
2 083 (reported
West Nile fever® 9 2018 Europe autochthonous infections?) 180
Zika virus disease 3,4 2017 Global 2.2 57
Rift Valley fever® 10, 11 2006-2007 outbreak Kenya 3.4 per 1000 NA
population
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Main mosquito vectors

First description of the

First disease description

Past outbreaks and ongoing circulation

virus (yearand country)  (yearand country)

Alphavirus genus

Mayarg®4324 Haemagogus spp 1954 (Trinidad and 1954 (Trinidad and Tobago) Past outbreaks and ongoing circulation in South America
Tobago) and the Caribbean

Chikungunya®+ Aedes aegypti 1952 (Tanzania) 2013 (Saint Martin in the Possible outbreaks in the 18th and 19th centuries; spread

Caribbean)

inthe Americas from 2013; still circulating in 2017*

Venezuelan equine encephalitis®+

Eastern equine encephalitis**

Western equine encephalitis®

Flavivirus genus

Zikaiinu'. 44
Yellow fevers<<
Dengue**

RO(i 03.-19.50

Saint Louis encephalitis®***

Orthobunyavirus genus

Oropuche®s

Culex spp (enzootic cycle);
Ochlerotatus; Pseudophora spp
(epizootic cycle)

Culex pedroi (enzootic cycle);
Aedes taeniorhynchus
(epizootic cycle)

Aedes spp; Culex spp

Aedes aegypti

Haemagogus spp;
Sabethes Aedes aegypti

Aedes aegypti; Aedes albopictus

Psorophora ferox

Culex declarator: Culex coronator

Aedes serratus;
Culex quinquefasciatus;
Culicoides paraensis

1938 in horses (Venezuela)

1938 in humans (USA)

1930 in horses (USA)

1947 in a sentinel rhesus
monkey (Uganda)

1927 (Ghana)

1944 (Japan)

1975 (Brazil)
1933 (USA)

1955 in humans (Trinidad
and Tobago)

1920s (Venezuela) and
isolated in human beings in
1967 (Colombia)

1972 in humans
(Trinidad and Tobago)t

1941 (Canada and USA)

2015 (Brazil):
1648 (Mexico)
1635 (Caribbean)

1975 (Brazil)
1960 in mosquitoes (Brazil)

1955 in humans
(Trinidad and Tobago)

Several outbreaks (in humans and horses) since 1938 in
South and Central America, Mexico, and southern USA;

last outbreak (75 000-100 000 human cases) in 1995 in
Venezuela and Colombia

Sporadic equine and human encephalitis in North
America, a small outbreak in Panama in 2010, and only
three reported cases in Latin America (Trinidad and
Tobago and Brazil)

Widespread outhreaks of equine epizootics

and encephalitis epidemics inwestern and North America
from the 1930s to the 1950s; epizootic outbreaks in
1972-73 and 1982-83 in Argentina; and sporadic cases in
South America (Uruguay in 2009)

Spread in the Americas from 2015; circulation decreasing in
2017+

13 American countries are considered endemic by WHO,§
ongoing circulation in Brazil in 2016-17

Most common arbovirus in Latin America (0-9-2-4 million
cases annually in the past decade)*

0Only one outbreak in Brazil in 1973-80 (about 1000 cases)

0Ongoing circulation in the Americas from Canada to
Argentina

30 major outbreaks since the first isolation of the virus in
tropical America; subsequent outbreaks in Latin America
(=100 000 cases); the Oropuche virus is the second most

common arbovirus in Brazil

*Pan American Health Organization website ** TEpizootic outbreak reported in 1973 in Latin America. $Outbreak of exanthematous illness reported in late 2014. §WHO website ®
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Table 2: Principal endemic arboviruses in tropical America.
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Figure 1. Distribution of reported cases of dengue, chikungunya, and Zika by year. Region

of The Americas. 2010-2022 2 0 2 2
https://ais.paho.org/ha_viz/Arbo/Arbo_Bulletin_2022.asp?env=pri u

B Zika cases B Chikungunya cases . Dengue cases UpdatEd-' May 21 2023 1:00AM

Updated data as of epidemiological week 52 for
Dengue, 52 for chikungunya and 52 for Zika of 2022
DENGUE

2,811,433 cases

283.39 cases x 100,000 Pop.

4,607 severe dengue (0.2%)

1,290 deaths

0.046% case fatality rate (CFR)

Nicaragua is he country with the highest cumulative
incidence

CHIKUNGUNYA

273,685 cases

27.55 cases x 100,000 Pop.

87 deaths

0.032 % case fatality rate (CFR)

Belize is he country with the highest cumulative
incidence

- ZIKA
40,249 cases
4.05 cases x 100,000 Pop.
Source: Data entered into the Health Information Platform for The Americas (PLISA, g_gggtt,}o case fatality rate (CFR)
. PAHO / WHO) by the Ministries and Institutes of Health of the countries and territories of Belize is he country with the highest cumulative

the Reqgion. Available at: https://www.paho.ora/plisa incidence
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PAHO Epidemiological Update for

Tl ) s Dengue, Chikungunya and Zika in 2023.
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Updated: Mar 5 2024 11:29AM

' Updated data as of epidemiological week
https://ais.paho.org/ha_viz/Arbo/Arbo_Bulletin_2023.asp?env=pri 52 for Dengue, 52 for chikungunya and
_ _ 52 for Zika of 2023
Figure 1. Distribution of reported cases of dengue, chikungunya, and Zika by year. Region of The Americas. 2011-2023 DENGUE
B Zika cases B Chikungunya cases B Dengue cases 4: 5661906 cases

470.25 cases x 100,000 Pop.

7,656 severe dengue (0.2%)

2,341 deaths

0.051% case fatality rate (CFR)

Saint Bartolome is he country with the
highest cumulative incidence
CHIKUNGUNYA

M 410,017 cases
40.56 cases x 100,000 Pop.
411 deaths

2M 0.100 % case fatality rate (CFR)
Paraguay is he country with the highest
cumulative incidence

M ZIKA
36,738 cases

o 3.70 cases x 100,000 Pop.

| 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2 deaths

0.005 % case fatality rate (CFR)

Belize is he country with the highest
M /. cumulative incidence
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Unraveling the unparalleled 2024 epidemic of Dengue in the Americas
Desentrafiando la incomparable epidemia de dengue de 2024 en Las Ameéricas
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Figure 1. Dengue cases by epidemiological weeks, Americas, 2014-2024. It is modified from PAHO.
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Figure 2. Proportion of Severe Dengue cases by countries, Americas, 2024. Modified from PAHO,
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Conventional Technology to Point of Care. Biosensors (Basel). 2021 Jun 23;11(7):206. doi:
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Figure 3. Immune response by the human body against the first invasion of the Dengue virus.
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Deteccion dual de Ag y Ac - Dengue Duo

(- POCDAY

Deteccion simultanea de dengue NS1 Ag y prueba de IgG/IgM Ab juntas.
Proporciona el diagnostico 6ptimo de la infeccion por dengue desde la etapa aguda
hasta la etapa convaleciente

NS1 Ag IgG/IgM Ab

for early acute phase samples (day 1~5) for early convalescence phase samples
(afterdayb ~14)
4 ™
IgG IgG

5] [

> -

= L
1 2 - 3 5 ) 7 10 1 ZDaY
. 7

Ejemplo: Dia 3 desde el inicio de la fiebre
- Infeccién primaria: NS1 Ag y/o IgM POSITIVO
- Infeccion secundaria: IgG POSITIVA

Dataadapted from: 8. J Clin Microbiol. 2010 Dec; 48(12): 4688—4689.doi: 10.1128/J CM.01668-10 Non structural Protein NS1: Givinga

NewStructure to Dengue Diagnosis. https:// www.ncbi.nlm.nih.gov/pmc/ articles/ PMC3008478/
prietary and confidential — do not distribute
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Table 1. Summary of conventional and POC detection methods with their advantages and limitations.

Detection Method

Advantages

Limitations

Target

Serological

PCR

Isothermal
SPR
EIS

SERS

LOC

LEA

LODc

uPAD

Microarray

Threads
CRISPR

Comparatively fast, easier to execute,
less expensive

Accurate, early stage detection, muliplexibility,

highly sensitive and specific, selective

Fast, no need of thermocycler, simpler than
PCR, early stage detection
Real time detection, label free, low sample
comsumption, early detection capability.
Inexpensive, label free, high throughput,
sensitive, requires a low volume of samples.
Highly specific, simple sample preparation,
high throughput
Disposable, automation potential, cheaper,
POC applicable, low reagent consumption,
sample-in and answer-out

Easy, fast, no sample processing, cheaper than

conventional methods.

Disposable, automation potential, cheaper,
POC applicable, low reagent consumption

Disposable, automation potential, cheaper,
POC applicable, low reagent consumption,
smartphone integration

Multiplexity, higher sensitivity,
high throughput
Disposable, biocompatible, reproducible,

cheaper, portable, readily available
Rapid, highly sensitive, cheaper, simple

Expensive device required shows
cross-reactivity
Only suitable for high resource available
settings, skilled personnel needed,
prone to contamination, laborious and
time consuming
Less multiplexibility than PCR, prone to
primer dimer due to high no of primers.
Lower sensitivity, susceptible to
nenspecific binding
Cumbersome sample preprocessing,
requires cleanroom access (sometimes),
Lacks robustness and reproducibility,
highly expensive Raman reader
Manual sample loading, requires an
expensive device fabrication process
(sometimes),
Mishandling can be occurred,
cross-reactivity,
qualitative/ semi-qualitative result
Labor intensive, requires 3D printing
access, expensive equipment for device
fabrication
Manual sample loading,
lower sensitivity,
qualitative/ semi-qualitative result
Expensive, skilled personnel needed,
lengthy time of execution, not
POC applicable
Early stage of development, flow
manipulation
non-specific binding,

NSLIgA, 1gG and IgM

RINA

RNA
NS1, IgG and IgM
RNA, NS1

NS51, DENV Gene

IgM/IgG, NS1, E, and RNA

NSI, IgG, IgM, IgA,

RINA

NS1, IgM

Gene expression of DENV

Anti-DENV antibody

RNA

(- POCDAY
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Contribucion de la prueba rapida NS1 e IgM
al diagnostico de dengue en Colombia
en el periodo pre-zika

Clemen G, Angel J?, Montes C?, Tovar JR*> Osorio L™

Comao citar este articulo: Clemen G, ef al. Contribucion de la prueba rapida NS1
e IgM al diagndstico de dengue en Colombia en el periodo pre-zika. Infectio
2019; 23(3): 259-265

(ZPOCDAY

Tabla 1. Definiciones de uso solo y combinado de diagnéstico clinico y pruebas rapidas de dengue

. " _ Resultado diagnéstico Resultado prueba  Resultado prueba ..
Método diagnéstico - Interpretacién
clinico NS1 IgM
G SR Positivo Pasitivo
oo Negativo MNegativo
- S0 Positivo Positivo
9 g MNegativo MNegativo
Positivo Positivo Positivo
. . Positivo MNegativo Positivo
N51/1gM Simultaneo NS1/lgM . - -
Negativo Positivo Positivo
Negativo MNegativo MNegativo
- A Positi Positr
Clinico Solo médico oS! “_"0 o IFO
MNegativo Megativo
Positivo Positivo Positivo
Paralelo clinico/igM Simultaneo diagnostico Positivo MNegativo Positivo
clinico e IgM Negativo Positivo Positivo
Negativo Negativo MNegativo
Positivo Positivo Positivo Positive
Positivo Positivo Negativo Paositivo
Positivo Negativo Positivo Positivo
Paralelo clinico /NS1/1gM Simultaneo diagnostico Positivo Negativo MNegativo Positivo
clinico, NS1 e IgM Negativo Positivo Positivo Positivo
Negativo Positivo Negativo Paositivo
Negativo Negativo Positivo Positivo
Negativo Negativo MNegativo MNegativo
o e - P Positivo Positivo Positivo
Serie clinico positivo/igM IgM solo si diagnostico . . .
- - Positivo Negativo MNegativo
clinico positivo ) . .
MNegativo Mo aplica MNegativo
Positivo Positivo Positivo Positivo
serie clini itivo/NS1/IgM NS1 e IgM solo si Positivo Positivo Negativo Paositivo
erie clinico positivo - - gy - . - -
P 9 diagndstico clinico Positivo Negativo Positivo Positivo
positivo Positivo Negativo MNegativo MNegativo
Negativo No aplica No aplica MNegativo
laM <6l i diagnéstico Positivo No aplica Positivo
Serie clinico negativo/ IgM g ) g ) Negativo Positivo Positivo
clinico negativo ) . -
MNegativo Negativo Negativo
Positivo No aplica No aplica Paositivo
Serie clinico negativo/NS1/ NS1 e'lg_M sé!o_si Negativo Posilivo Positi?'o Pos?t?vo
— diagndstico clinico Negativo Positivo Negativo Positivo
g negativo Negativo Negativo Positivo Positivo
MNegativo Negativo MNegativo Megative




Suitable entomological conditions for transmission of any Aedes-borne virus

Figura 5. Distribucion aproximada del Ae. albopictus en las Américas.®

Figura 4 Distribucion del Ae. aegypti en las Américas.®

Preparacion y respuesta ante
la eventual introduccion del

virus chikungunya

en las Américas

56 Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 173(1): 56-61, January 2018

First evidence of Zika virus venereal
transmission in Aedes aegypli mosquitoes

Jordam William Pereira-Silva'?, Valdinete Alves do Nascimento',

M _ Heliana Christy Matos Belchior', Jéssica Feij6 Almeida'?, Felipe Arley Costa Pessoa’,
_ * Adaptado de Arias, 2002.% ‘Adaptado de Benedict et 2. 20 Felipe Gomes Naveca', Claudia Marfa Rios-Veldsquez'/*
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Legend - s ﬁm 'f’r;: |
= :’ﬂim ot Figure 2. Estimated distribution of Aedes aegypti and Aedes
@D e zegynt albopictus in Florida based on positive collections and

identifications made from 2011-2018 overlaid on the 1995
Aedes aegypti distribution published by Bargielowski and

M p— Lounibos (2016).
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Autochthonous Dengue
Outbreak, Paris Region, France,
September-October 2023

Marta Zatta," Ségolene Brichler, William Vindrios, Giovanna Melica, Sébastien Gallien’

Table. Clinical and laboratory findings in an outbreak of autochthonous dengue, Paris Region, France, September—October 2023*
Clinical, epidemiologic and

laboratory parameters Case-patient 1 Case-patient 2 Case-patient 3
Date of symptom onset Sep 13 Sep 11 Sep 14
Symptoms Fever, malaise, frontal headache, Fever, malaise, Fever, chills, frontal
nausea and vomiting frontal headache,  headache, myalgia,
and maculopapular  papular rash, and
rash trunk and upper
limbs itching
Date of symptom resolution Sep 21 Sep 14 Sep 21
Epidemiologic link Index case Household contact  Household contact
of index case of index case
Sample collection dates Sep 19 Sep 22 Oct 7 Oct 13 Oct 13
Delay between sample collection and 7 10 25 33 30
symptom onset, d
DENV RNA in blood DENV-21 Not tested Not tested Not tested Not tested
DENV NS1 antigen Positivef Not tested Not tested Not tested Not tested
DENV IgM Not tested Positive.§r=72 Positive.§r=70 Positive { r = 30 Positive  r = 28
DENV IgG Not tested Negative.§ r<d  Positive.§r=12 Positive JJr=15 Positive fr =17

*DENV, dengue virus; NS1, nonstructural protein 1; r, ratio; RT-PCR, reverse transcription PCR.

TDENV RNA was amplified, after purifying total nucleic acids from plasma, by real-time RT-PCR by using Realstar Dengue RT-PCR kit 3.0 and RealStar
Dengue Type RT-PCR Kit 1.0 (Altona Diagnostics, https://www.altona-diagnostics.com).

IDENV NS1 antigen was detected in plasma by using Dengue NS1 Ag Strips (Biosynex SA, https://iwww.biosynex.com) immunochromatographic assay.
SDENV IgM and 1gG were detected by using Virclia Dengue IgM/IgG (Orgentec, https://www.orgentec.com/en) chemiluminescence immunoassay; results

are positive if r=11.

IDENV IgM and 1gG were detected by Vircell Dengue IgM/IgG (Orgentec) ELISA immunoassay; results are positive if r=11.




Epidemiological Alert

FAHO Increase in cases and deaths

7 3) leatth <" *”@‘:E’,‘;ﬂﬁ’,.ﬁsal}n from chikungunya
in the Region of the Americas

c!{_t.".{‘f
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l
:

8 March 2023

In 2022, the Region of the Americas registered an increase in the number of cases and
deaths from chikungunya above the numbers reported in previous years. Moreover, in the
current season, an expansion of the disease occurrence has been observed beyond the
historical areas of fransmission reported since 2014.

This frend has continued during the first weeks of 2023, in which this increase in cases and
deaths has become even more evident representing an unusual behavior. Given this
situation, the Pan American Health Organization / World Health Organization
(PAHO/WHO) reiterates that Member States intfensify actions to prepare health care
services, including the diagnosis and proper management of cases; and fo stfrengthen
prevention and vector control measures to reduce the impact of this and other arboviral
diseases. k




Figure 1. Chikungunya cases by epidemiological week (EW) of report. Region of the Americas, 2020-
2023 (until EW 8 of 2023).
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Source: PAHO/WHO Health Information Platform for the Americas (PLISA per its acronym in Spanish) as provided
by Ministries and Institutes of Health of the countries and territories of the Region of the Americas. Washington
DC: PAHO. Accessed 8 March 2023. Available from: https://bit.ly/3F5JFEQ




Figure 2. Chikungunya deaths by EW of report. Region of the Americas, 2020-2023 (until EW 8 of 2023).
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Mortality and fatality due to Chikungunya
virus infection in Colombia
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Figure 3. Chikungunya cases by EW of report. Paraguay 2022-2023 (up to EW 8, 2023)
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( Affected Countries 2023 - CHIKV

* |In the first four months of 2023, an increase in the circulation
of chikungunya was detected in the region, with more than

214,000 reported cases.

 The most affected country is Paraguay, which registers the
worst epidemic in its history, with 138,730 cases.

* Argentina and Uruguay also reported local transmission for
the first time in 2023, and Bolivia recorded high levels of

chikungunya transmission (1,150 cases).
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* Recent report of cases in Uruguay "

e At Paysandu and Montevideo

e Patients with no history of recent travel

Ministerio
de Salud

Comunicado

Montevideo, 21 de abril de 2023
Aedes aegipti y chikungunya

Se informa a la poblacion que en las Ultimas horas se confirmaron casos de
infeccion por virus Chikungunya en personas sin antecedentes de viaje residentes
en la ciudad de Paysandu. A la fecha el total de casos es de 7. Todas ellas han

cursado la enfermedad en forma ambulatoria con buena evolucidn.

Ante este hallazgo, se debe considerar que existe por primera vez en Uruguay
evidencia de circulacion viral en la ciudad de Paysandu, constituyendo un brote de

enfermedad por virus Chikungunya.

{ CORRIENTES

STATE OF
RIO'GRAND
DO SUL
Uruguaiana SantaOMarla
SANTA FE ¢
PROVINCE <
,“vRafgeIa , FEder?Z(:)igggrdia :
Santa Fe
o Pelgt
Paysandu
{ . ENTRERIOS
Rosgno Uruguay
'en‘a‘dvoTuerto e '
a0 )
BUENOS
AIRES Montgvideo
Ministerio
de Salud Se han reportado 33 casos
.autoctonos en el pais y otros 17

‘importados., .

AAAAAA RIIFNINQ AIRFQ

Montevideo, 13 de mayo de 2023
Enfermedad por virus Chikungunya en Montevideo

Se informa a la poblacion que en las Ultimas horas se confirmé un caso de enfermedad
por virus Chikungunya en una persona sin antecedentes de viaje residente en
Montevideo, que curso la enfermedad en forma ambulatoria y con buena evolucion. En
respuesta a este hallazgo, se han intensificado las acciones de vigilancia y control seglin

protocolo.

Tal como se ha comunicado, Uruguay registroé en los uUltimos afios un numero variable
de casos importados de esta enfermedad, habiéndose identificado casos autoctonos en

el departamento de Paysandu en el pasado mes de abril.
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5/ Argentina
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Argentina

DIRECCION DE EPIDEMIOLOGIA

Tabla 3. Casos de fiebre chikungunya por provincia segt’m antecedente de "iaje_ SE 31’{2022 a Gréfico 11. Casos de Chikungunya por SE epidemioldgica. SE 31/2022 a SE 22/2023, Argentina.
22/2023. 00
Provincia Autoctonos®* | !En o Importados* Tot_a Jail s Investigados £ 70
investigacion® Chikungunya go oo
Buenos Aires 468 67 121 656 4.140 =
CABA 97 2 68 167 614 ® 150
Cordoba 169 17 9 195 2.252 E
Entre Rios 0 1 0 1 31 £ 100
Santa Fe 113 23 6 142 1.473 g .
Centro 847 110 204 1.161 8.510 “
Mendoza 0 1 2 3 14 0 —_ R—
San Juan 0 0 0 0 1 31 33 35 37 39 41 43 45 47 49 51 1 3 5 7 9 11 13 15 17 19 21
San Luis 0 0 1 1 21 2022 2023
Cuyo 0 1 3 4 36 Afio y Semana Epidemiologica
Chaco 31 13 8 52 457 I
Corrientes 100 10 12 122 224 | Mapa 3. Casos de chikungunya segtin antecedente de viaje y localidad de residencia. Argentina. SE
Formosa 238 112 53 403 1.743 31/2022 aSE 21/2023.
Misiones 220 64 39 323 642
NEA 589 199 112 900 3.066 e
Catamarca 0 0 0 0 4
Jujuy 0 1 0 1 258
La Rioja 0 0 0 0 28
Salta 16 2 0 18 159
Santiago del Estero 0 2 0 2 13
Tucuman 0 0 0 0 42
NOA 16 5 0 21 504 e .
Chubut 0 0 0 0 2 ;2-_3:08 4
La Pampa 0 0 0 0 4 103-24 A
Neuquén 0 0 1 1 3 e
Rio Negro 0 0 0 0 1 5 >
Santa Cruz 0 0 1 1 7
Tierra del Fuego 0 0 0 0 2
. Sur 0 0 2 2 19
Total PAIS .
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TABLE 1 CHIKV vaccine clinical trials are registered on the following websites: https://www.clinicaltrials.gov and https://www.anzctr.org.au.

Vaccine
candidate

Clinical
trial
status

Intervention
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— B, Drug
- D)

Sponsored Collaborator

by

Clinical trial Study
registration Status

no.

Sex

Age

Phase Enrollment

Study design
Allocation:
ha
intervention
model

Study type

References

Chikungunya

Virus Vaccine

Biological Vaccine

Vla1553

Gmbh

Double
(Participant,
Investigator)
(Primary Purpose

—Prevention)

Pxvx0317 Completed | Biological - Chikv | Bavarian Nordic | Emergent Nct05065983 Completed | All Adult 25 Single - Group Interventional | https://clinicaltrials.gov/study/NCT
Vlp, Adjuvanted Biosolutions Masking - None 05065983%intr=Nct05065983&ra
(Primary Purpose nk=1
- Prevention)
Pxvx031 Recruiting | Biological — Bavarian Nordic Nct06007183 Recruiting  All Child, 800 Parallel — Masking: Interventional |https://clinicaltrials.gov/study/
Pxvx0317 Vaccine Adult, Triple (Participant, NCT060071832intr=PXVX0317%20
Booster & Placebo Older Care Provider, vaccine%20booster&rank=1
Booster Adult Investigator)
(Primary Purpose
- Prevention)
Live-Attenuated | Completed | Biological — Valneva Austria Nct04546724 Completed | All Adult, 4,128 Parallel - Masking: Interventional |https://clinicaltrials.gov/study/NCT
Chikungunya Vla1553 & Placebo | Gmbh Older Double 04546724%intr=Nct04546724&ra
Virus Vaccine Adult (Participant, nk=1
Investigator)
(Primary Purpose
- Prevention)
Vlal553 Not Yet Biological - Valneva Austria Nct06028841 Not Yet All Adult, 75 Single — Group Interventional | https://clinicaltrials.gov/study/NCT
Recruiting | Vla1553 Recruiting Older Masking - None 060288412intr=Nct06028841&ra
Adult (Primary Purpose nk=1
— Prevention)
Chikungunya | Active Not | Drug - Bbv87 International Nct04566484 Active Not  All Child, 3,210 Sequential - Interventional | https://clinicaltrials.gov/study/NCT
Vaccine Recruiting | Chikungunya Vaccine Institute Recruiting Adult, Masking 04566484%intr=Nct04566484&ra
Vaccine & Normal Older Double nk=1
Saline Adult (Participant,
Investigator)
(Primary Purpose
- Prevention)
Live-Attenuated | Completed | Biological — Valneva Austria Nct04786444 Completed | All Adult 409 Parallel - Masking: Interventional |https://clinicaltrials.gov/study/NCT

04786444%intr=Nct04786444&ra
nk=1
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Prevention of yellow fever in travellers: an update
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Fig. 1. Trends in the number of cases and deaths of YF in
Venezuela, 1997-2021.
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Actualizacién Epidemiolégica
Fiebre amarilla en la
Regién de las Américas
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Figura 1. Distribucion geogrdéfica de casos de fiebre amarilla en humanos en la Regién de las
Américas, de enero 2017 a abril 2023.

Figura 2. Distribucién geogrdfica de casos de fiebre amarilla en humanos y epizootias. Brasil,
enero 2017 a abril 2023.
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2024, TOTAL in 2024: 5193 (until 9 May)
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2024, Rio de Janeiro 10, Santa Catarina 7, Parana 1
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« 2024, Colombia 38, Peru 259 « Wearing of protective clothing
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Figure S1. Representation of the sylvatic and urban transmission cycles of Oropouche virus. Created with
BioRender.com.
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Oropouche virus disease cases Comment

R Oropouche fever fatalities and
Summary vertical transmission in South

Epidemiological situation

In June and July 2024, 19 imported cases of Oropouche virus disease were reported for the first time in EU

countries: Spain (12), Italy (5), and Germany (2). Eighteen of the cases had a travel history to Cuba and one b e e e
to Brazil. Oropouche virus disease is a zoonotic disease caused by the Oropouche virus (OROV). To date, e
outbreaks of OROV disease have been reported in several countries across South America, Central America ®
and the Caribbean. During 2024, outbreaks have been reported in Brazil, Bolivia, Colombia, Peru, and more

recently in Cuba. Oropouche virus is mainly transmitted to humans as a result of being bitten by infected

midges, however some mosquitoes species can also spread the virus. The principal vector ( Culicoides °
paraensis midge) is widely distributed across the Americas, but absent in Europe. To date, there has been a

lack of evidence as to whether European midges or mosquitoes could transmit the virus. Oropouche virus

disease can manifest as an acute febrile illness with headache, nausea, vomiting, muscle and joint pains, and

occasionally more severe symptoms. The prognosis for recovery is good and fatal outcomes are extremely

rare. There are no vaccines to prevent or specific medication to treat OROV disease. Direct, horizontal, human-
to-human transmission of the virus has not been documented so far. Recently, the Brazilian Ministry of Health

L] [
reported six possible cases of OROV disease being passed from mother-to-child during pregnancy. The
potential risk during pregnancy and fetopathic effects of OROV infection are still under investigation and have
not been confirmed.

Risk assessment

The likelihood of infection for EU/EEA citizens travelling to, or residing in epidemic areas in South and Central
America is currently assessed as moderate. The likelihood of infection increases if travellers visit the more-
affected municipalities of the northern states of Brazil and/or the Amazon region, and/or if personal protection

S s e oo i e Ranjit Sah °° € Shriyansh Srivastava 9 ¢, Rachana Mehta f9 ",
moderate. . .
et s O oo ek e e o el Sharib Raza Khan', Sachin Kumar d, Prakashini Satpathy’, Aroop Mohanty k,

and newborns could therefore be higher than for the general population, although this is still under investigation.

The likelihood of human exposure to OROV in the EU/EEA is considered very low, despite the possible C(] I’O“n(] FerrGZ l" JGCk Feehqn m’ VGSSO ApOStOI.OPOUI.OS m q’ Camila LunG n,

importation of further OROV disease cases, as the competent vectors commonly described in the Americas are

absent from continental Europe, and to date, no secondary transmission has ever been reported. Therefore,

the risk of locally-acquired OROV disease in the EU/EEA is low. Alfonso J. Rod rigUEZ-MOFG les nopgq (Q\ E

Suggested citation: European Centre for Disease Prevention and Control. Oropouche virus disease cases imported into the
European Union — 9 August 2024. Stockholm; ECDC: 2024.

Stockholm, August 2024
ISBN: 978-92-9498-741-9

doi: 10.2900/007830
Catalogue number: TQ-05-24-660-EN-N
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Oropouche fever fatalities and
vertical transmission in South
America: implications of a
potential new mode of
transmission
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Fig. 1: Oropouche virus in Latin America has led to reported cases, including two deaths in Brazil. Vertical transmission has been observed, with
one fetal death, one miscarriage, and four instances of microcephaly in newborns, although no causal link has been confirmed. This remains to
be confirmed. Additionally, there are three more fetal deaths in Pernambuco state, with two cases still under investigation. These instances of
vertical transmission complicate the understanding of new infection routes, potentially contributing to emerging epidemic patterns, and
suggest further research into their implications for maternal and neonatal health.
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preparedness globally?
Traveller1
@ 2 days from symptom onset (diagnosis) | 5 daysfrom symptom onset 19 days from symptom onset 32 days from symptom onset
Whole Serum (Ct) Urine (Ct) Whole Serum Urine Whole Serum Urine Whole Serum Urine
Lancet Infect Dis 2024 blood (Ct) blood (Ct) | (Ct) (ct) blood (Ct) | (Ct) (Ct) blood (Ct) | (Ct) (Ct)
Published Online Oropouche + + - + + - + - + - - NA
August 7, 2024 virus RT-PCR) | (2451) | (22:60) (>45) (3499) | 3293)| (45 | (3728) | (45 | BOW) [ (45 | (45)
https://doi.org/10.1016/
$1473-3099(24)00496-1
Traveller 2
7 days from symptom onset (diagnosis) | 14 days from symptom onset 30 days from symptom onset
* - - - -
CO n Cetta Ca Stl ”ett,, A nton 10 M o rl‘, Whole Serum (Ct) | Urine (Ct) Whole Serum | Urine Whole Serum | Urine
. . blood (Ct) blood (Ct) | (Ct) (C) blood (Ct) | (Ct) (Ct)
Elena Pomari, Andrea Matucci,
. . . . Oropouche + - + + - - - - -
Giulia Martelli, Salvatore Curiale, VsRTPCR) | (3789) | (45) | (BSO) | (4067) | (45) | (od5) | (o45) | (ndS) | (od)
A n drea Angh Eben’ Figure: Oropouche virus in Cuba and Italy
! H ! H (A) Map of Cuba in which the presence of the Oropouche virus in nine provinces and 23 municipalities was confirmed by the national reference laboratory of the
Fede” co G lovanni GO b b' Pedro Kouri Institute of Tropical Medicine. (B) Virological findings in two people with Oropouche fever during 1-month follow-up. Oropouche virus-specific molecular

tests were done as previously described.*” Both assays were done with Reliance One-Step Multiplex Supermix 4X (Biorad, Hercules, CA, USA). Ct=cycle threshold.
NA=not available.

concetta.castilletti@sacrocuore.it



Sept 2024 — Further spread, > 9800 cases

Country  Confirmed

Bolivia 356

Brazil 7931

Canada* 1

Cuba 506

Colombia 74

Dom. Rep. 33

Europe* 30

Peru 930

USA* 21

Confirmed cases of Oropouche as
of EW 36 2024
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Source: PAHO Bulletin (06/08/2024)

© Pan American Health Organization, 2024. All rights reserved.

The designations employed and the presentation of the material in these maps do not imply the expression of any opinion whatsoever on
the part of the Secretariat of the Pan American Health Organization concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries. Dotted and dashed lines on maps represent approximate border
lines for which there may not yet be full agreement.

Map production: PAHO Health Emergencies Department, Health Emergency Information and Risk Assessment Unit, GIS Team,
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Venezuelan equine encephalitis virus: the problem is
not over for tropical America
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Fig. 1 Geographical distribution of the equine encephalitis in the Americas. a VEEV. b EEEV. ¢ WEEV
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Fig. 2 Time evolution of the epizootics of VEEV in the Americas [14, 25, 38, 47-54.]

M‘

Table 1 Subtypes and serotypes of the VEEV complex
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Fig.2 Countries and regions
where autochthonous cases

of Mayaro fever have been
reported. Countries in red are
the ones in which cases of
Mayaro fever occurred. Yel-
low dots refer to specific sites
where one or more autochtho-
nous cases of the disease were

reported

Confirmed cases of Mayaro fever

Peru 124

Brazil 86

Venezuela 10 Fig.3 Countries where imported cases of Mayaro virus infec- the infection may have acquired. Segmented lines with the figure of
tion have been reported and region where the disease was probably an airplane refer to the pathway from the probable site of infection to

Trinidad and Tobago 5 acquired. Countries in emerald green marked with a vellow cross the site where the disease was imported. Asterisk (*) symbol means

Haiti 1 refer to the patients” origin. Countries in red are the ones in which the two cases

art infection may have acquired. Yellow dots refer to specific sites where

Imported cases of Mayaro fever
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Usutu in Colombia

Table 2
Serological information of arboviruses in patients with positive RT-PCR for USUV.
Patient Usutu (IgG)* Chikungunya (IgG)™* Mayaro (IgG)** Dengue (IgM) ***
Acute serum Convalescent serum Seroconversion CtRT-qPCR Convalescent serum Convalescent serum Acute serum
4 Neg Pos Yes 324 Posit (3,8> 5,8) ¢ Posit (0,6> 5,2) ¢ Neg
37 Neg Neg No 303 Neg Pos Neg
72 Neg Neg No 26.8 Neg Neg Neg
75 Neg Pos Yes 32.0 Neg Neg Neg
82 Neg Neg No 31.0 Neg Neg Neg
84 Pos Pos Yes 343 Pos Neg Pos
94 Neg Neg No 331 Neg Neg Neg
97 Neg Neg No 324 Neg Pos Neg
100 Pos ND ND 29.8 Neg ND Neg

Neg: negative

Pos: Positive

ND: Not done

*All patients were RT-qPCR positive for USUV.

**PCR Neg, except for patient 4, serology was only done on convalescent serum.
***PCR Neg, was not determined in convalescent serum.

*patients with high seroconversion (acute serum < convalescent serum).
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Rodriguez-Morales AJ, Bonilla-Aldana DK, Risquez A, Paniz-Mondolfi A, Suérez JA. Should we be
concerned about Venezuelan Hemorrhagic Fever? — A reflection on its current situation in Venezuela
and potential impact in Latin America amid the migration crisis. New Microbes New Infect 2021 Epub
Ahead Nov 11; https://www.sciencedirect.com/science/article/pii/S2052297521001098

Figure 1. Geographic distribution of Venezuelan Hemorrhagic Fever cases in Venezuela, 2021 (up to the
Epidemiological Week 42): cases were confirmed by RT-PCR at Virology Reference Laboratory in Caracas.
Apure, Barinas and Portuguesa are endemic for Zvgodontomys brevicauda, Sigmodon alstoni and S.
hispidus, who serve as natural reservoirs of the virus. Source: Direccion de Vigilancia Epidemioldgica,
Ministerio del Poder Popular para la Salud (Ministry of Health of Venezuela).
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2 Organisms of Concern But Not Foodborne or Confirmed Foodborne: Bolivian Hemorrhagic Fever Virus (Machupo Virus)
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Foodborne or Confirmed Foodborne:
Bolivian Hemorrhagic Fever Virus
(Machupo Virus). En: Smithers GW,
Glibetic M, Robertson G, Varelis P, Day
L, Knoerzer K, Schasteen C, Ferranti P,
Lee A, Smith N Fischer A, McSweeney
P, Tanner D. Reference Module in
Food Science. ISBN 978-0-08-100596-
5. Elsevier, San Diego, CA, EUA, Jan
2019. Pag:1-5. doi: 10.1016/B978-0-08-
100596-5.22639-5.
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Fig. 1. Geographic distribution of Callomys callosus, Machupo virus (MAGV), and Chapare virus (CHAPV) human cases in Bolivian territory (departments in bold).
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M Figure 1 Map of Latin America showing Bolivia (in yellow), the Beni department (in red) with its provinces (box) and indicating the countries with ‘
A 1orders to this country.



Table2  Cases reported through ProMEDmail (http/www.promedmail.org), 19582017 historical records and surveillance of the Bolivian Ministry
of Health (http:/Awww.sns.gob.be/), 1959-2012 and the national system of information in health (http:/estadisticas.minsalud.gob.bo/),

201317
Year Number of cases Fatal cases %CFR* Location
1959-63 1100 260 23.6 Mamoré and Iténez provinces, Beni
196364 650 122 18.8 San Joaquin, Mamoré province, Beni
1963 2 - - Panama (imported from Beni)
1968 3] 3] 100.0 Magdalena, Iténez province, Beni
1969 9 - - Magdalena, Iténez province, Beni
1971 6 5 83.3 Cochabamba department (southern border of Beni),
nosocomial, index case came from Beni, one case was
health care occupational
1971 4 - - Yacuma province, Beni
197475 4 2 50.0 El Recuerdo, Mamoré province, Beni
1976-92 - - - Apparently, no cases reported
. 1943 1 1 100.0 San Ramon, Mamoré province, Beni
g‘;g;ﬁ;’f;’ﬁ"éfﬁz Al 1994 10 7 70.0 Magdalena, Iténez province, Beni
Not Foodborne or 1996 3 - - Beni deparment
Confirmed Foodborne: 1999 5 - - Santa Cruz department (southeast border of Beni)
Bolivian Hemorrhagic Fever 1993 3 - - Tarija department (without borders with Beni, border with
Virus (Machupo Virus). En: Argentina)
Smithers GW, Glibetic M, 2004 2 2 100.0 Huacaraje and Magdalena, Iténez province, Beni
Robertson G, Varelis P, Day L, 2007 20 3 15.0 Magdalena, Iténez province, Beni
Knoerzer K, Schasteen C, 2010 1 1 100.0 Beni deparment
Ferranti P, Lee A, Smith N, 2011 3 1 33.3 Beni deparment
Fischer A, McSweeney P, 2012 1 1 100.0 Beni deparment
Tanner D. Reference Module : . .
in Food Science. ISBN 978.0. 2012 1 1 100.0 San Ramén, Mamoré province, Beni _
08.100596.5. Elsevier. San 2012 1 1 100.0 Penas Verdes, Mamoré province, Beni
Diego, CA, EUA, Jan 2019, 2012 9 4 444 Beni department
Pag:1-5. doi: 10.1016/B978-0- 2012 1 0 0.0 Beni department
08-100596-5.22639-5. 2013 g9 2 22.2 Nirumo, Guayanamerin, Beni; Tarija; Santa Cruz
201417 - - - Twenty-one suspected cases in 2014, none in 2015. One
suspected case in Beni in 2016, another in Beniin 2017.
2018 - - - One suspected case in Santa Cruz.
Total 1851 19 22.6

& Reference Module in

Food Science

M S9,CFR: case fatality rate.
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Chapare Virus, a Newly Discovered Arenavirus Isolated
from a Fatal Hemorrhagic Fever Case in Bolivia
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Nacional de Enfermedades Tropicales (CENETROP), Santa Cruz, Bolivia

Abstract

A small focus of hemorrhagic fever (HF) cases occurred near Cochabamba, Bolivia, in December 2003 and January 2004.
Specimens were available from only one fatal case, which had a clinical course that included fever, headache, arthralgia,
myalgia, and vomiting with subsequent deterioration and multiple hemorrhagic signs. A non-cytopathic virus was isolated
from two of the patient serum samples, and identified as an arenavirus by IFA staining with a rabbit polyvalent antiserum
raised against South American arenaviruses known to be associated with HF (Guanarito, Machupo, and Sabia). RT-PCR
analysis and subsequent analysis of the complete virus S and L RNA segment sequences identified the virus as a member of
the New World Clade B arenaviruses, which includes all the pathogenic South American arenaviruses. The virus was shown
to be most closely related to Sabia virus, but with 26% and 30% nucleotide difference in the S and L segments, and 26%,
28%, 15% and 22% amino acid differences for the L, Z, N, and GP proteins, respectively, indicating the virus represents a
newly discovered arenavirus, for which we propose the name Chapare virus. In conclusion, two different arenaviruses,
Machupo and Chapare, can be associated with severe HF cases in Bolivia.

Citation: Delgado §, Erickson BR, Agudo R, Blair PJ, Vallejo E, et al. (2008) Chapare Virus, a Newly Discovered Arenavirus Isolated from a Fatal Hemorrhagic Fever
Case in Bolivia. PLoS Pathog 4(4): e1000047. doi:10.137 1/journal.ppat.1000047

Editor: Michael J. Buchmeier, University of California Irvine, United States of America
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Figure 1. Map of Bolivia showing location of the Chapare virus-associated HF case relative to the Beni region where Machupo virus-
associated HF cases originate. The Beni Department boundary is depicted by the checkered line. Multiple Machupo isolates have been recorded
from the Beni Department. The single Latino and Chapare virus locations are labeled and represented as dots.
doi:10.1371/journal ppat. 100004 7.g00 1

“(




Travel Medicine and Infectious Disease 36 (2020) 101589

Contents lists available at ScienceDirect

Travel Medicine and Infectious Disease

journal homepage: www.elsevier.com/locate/tmaid

Clinical features of fatal cases of Chapare virus hemorrhagic fever
originating from rural La Paz, Bolivia, 2019: A cluster analysis

Juan Pablo Escalera-Antezana®, Omar J. Rodriguez-Villena®, Ariel Weimar Arancibia-Alba“, ‘
Lucia Elena Alvarado-Arnez?, D. Katterine Bonilla-Aldana®, Alfonso J. Rﬂdri’guez-MDralesa*e*f*:“

# Universidad Franz Tamayo/UNIFRANZ, Cochabamba, Bolivia

Y Emergency Department and Emergency Medical Residency Program Coordination, Hospital Obrero N1, Caja Nacional de Salud, La Paz, Bolivia

* Chief Executive, Departmental Health Services (SEDES), La Paz, Bolivia

9 Incubator in Zoonosis (SIZ0Q), Biodiversity and Ecosystem Conservation Research Group (BIOECOS), Fundacidn Universitaria Autdnoma de las Américas, Sede Pereira,
Pereira, Risaralda, Colombia

® Public Health and Infection Research Group, Faculty of Health Sciences, Universidad Tecnoldgica de Pereira, Pereira, Risaralda, Colombia

f Grupo de Investigacién Biomedicina, Faculty of Medicine, Fundacién Universitaria Auténoma de las Américas, Pereira, Risaralda, Colombia

TRAVEL KEDICIME
and INFECTIOUS
DISEASE

e e Rkt 2

Check for
u




‘D..;vi.
Guahnay \
\ wiosen d Alto Beni

State of Rondonia \ 50kms\ /27 kms
Brazil

Carana

% /" Caranavi
19k |

.
°

Apparent.distribution ™e=a
Area of Calomys callosus <

. JACylanay
Alto BTl gidqranavi

: 1La e AChz 4 Bolivia
La'b“? @Chapare B

LaPaz \
‘Cochat,arnba

Brazil
Alto Paraguay

Paraguay Stateiof Mato Grosso:doiStl

Boqueron

Paraguay

Fig. 1. Location of Bolivia, and towns of precedence of patients with CHAPV infection, also including the distribution of Calomys callosus and rice crops distribution in
the region of the origin of the cases.




The NEW ENGLAND JOURNAL of MEDICINE

Patient S1-3 m
Onset
May 30
13 Days

Patient 51-1 m 161 Days

Onset Patient S1-4
April 24 Onset

15 Da':['s JunE 18
K

Patient 51-2 #
Onset
May 20

. 22 Days
Patient S1-5 #

Onset
June 18

i 9 Days
Patient S2-1m x
Onset
July 9
m Male agricultural worker
B Female agricultural worker Patient S3-1m

. Onset
m Son of agricultural worker Dec. 3

# Male health care worker
# Female health care worker Patient S4-1 =

Onset
Dec. 5

Hospital discharge Patient S4-2 m 18 Days

24 Days

Epidemiologic link

x Death Onsat
Dec. 23

r—r T T T T T T T T T T T T T T T T T T T T#T T T T T T T T T T T T T T 1
15 20 25 30 5 10 15 20 25 30 4 9 14 19 24 29 4 S5 14 15 24 29 5 10 15 20 25 30 5 10 15 20 25 30 4 9 14

April May June July November December January
2019 2019 2019 2019 2019 2019 2020

Figure 2. Transmission Chains Indicating Epidemiologic Linkages of Probable and Confirmed CHHF Cases in 2019.

Loayza Mafayle R, et al. Chapare Hemorrhagic Fever and Virus Detection in Rodents in Bolivia in 2019.
N Engl J Med. 2022 Jun 16;386(24):2283-2294. doi: 10.1056/NEJM0a2110339. PMID: 35704480.

9. Escalera-Antezana JP, Rodriguez-
Villena O], Arancibia-Alba AW, Alvarado-
Arnez LE, Bonilla-Aldana DK, Rodriguez-
Morales AJ. Clinical features of fatal cases
of Chapare virus hemorrhagic fever origi-
nating from rural La Paz, Bolivia, 2019:
a cluster analysis. Travel Med Infect Lis
2020;36:1015&9,




Correspondence Travel Medicine and Infectious Discase 43 (2021) 102124

Table 1
Summary of sociodemographic data, signs and symptoms, clinical evolution, and cutcomes for New World Arenavirus case-patients in La Paz Department, Bolivia,

April-July 2019.

1 2 3 4 5

Sex male female male male male

Age (in years) 65 25 21 48 42
Occupation farmer medical doctor farmer medical doctor medical doctor
Type of transmission zoonotic nosocomial zoonotic nosocomial nosocomial
Time to admission® 8 7 7 2 2

Time from illness onset to bleeding manifestations” 13 10 7 0 12
Duration of admission® 13 15 30 153 22
Condidons at discharge died recovered recovered

Bleeding manifestations

Gastrointestinal bleeding (=) (+) ) +)
Gingivorraghia (+) (+) (-) (+)
CNS bleeding (-) (=) (+) (-]

* Time to admission, defined as days from illness onset to hospital admission.
® Bleeding manifestations, described as gastrointestinal bleeding, hematemesis, melena, gingivorrhagia, epistaxis, or central nervous system bleeding.

¢ Duration of admission, defined as days in healthecare facility until death or discharge.

Toledo J, Torrez AP, Terrazas A, Molina Gutiérrez JT, Ramirez AM, Romero C, Condori D, de la Vega GA, Swanson KC, Kortepeter MG, Aldighieri S.
Public health implications of a new world arenavirus outbreak that occurred in Bolivia, 2019. Travel Med Infect Dis. 2021 Sep-Oct;43:102124. doi:
10.1016/j.tmaid.2021.102124. Epub 2021 Jun 16. PMID: 34144179.
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Mew World arenaviruses can cause chronic infection in
rodents and hemorrhagic fever in humans. We identified
a Sabia virus—like mammarenavirus in a patient with fatal
hemorrhagic fever from S3o Paulo, Brazil. The virus was
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Abstract

In North America, hantaviruses commonly cause hantavirus pulmonary syndrome (HPS). Clinical descriptions of hantavirus-associated
renal disease in the Americas are scarce. Herein, we discuss the case of a 61-year-old man whose predominant manifestations were
acute kidney injury and proteinuria. Clinical recognition of renal signs in hantavirus infections can reduce risk for death.
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TABLE 2: Results of individuals with 1gG JUNV positivity on ELISA assay.

Short Communication

1D patient ELISA Screening Validation through titration (dilutions)

JUNV 1/100 1100 1/400 1/1600
Kankuamos 4 + + +
Kankuamos 5 + + +

Seroprevalence of arenavirus and hantavirus in indigenous
populations from the Caribbean, Colombia

+: the titer of the serum was positive; -: the fiter of the serum sample was negative. The cut off for the JUNV ELISA assay is OD 0.2 in a dilution of 1/400.
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TABLE 1: Results of individuals with 1gG MCLV positivity on ELISA assay. IRA > {\\;
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FIGURE 1. Geographical location of departments in which the sampled indigenous communities live.
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Fig. 1. Thorax radiography (A) demonstrates bilateral diffuse micronodular and reticular interstitial opacities. Chest computed tomography (B) axial thin-section
~ unenhanced CT image showing randomly distributed (miliary) nodules in both lungs associated with glass-ground opacities in the left lower lobe and bilateral
pleural effusion.
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Fig. 1 Relevant radiological and microbiological findings of the case. A Thoracic tomography shows pleural effusion in the left hemithorax,
approximate volume 485 mL, maximum density 38 hu, parietal and visceral pleura thickening, and mediastinal calcifications. Left anterior apical
calcified granuloma, subpleural laminar and segmental atelectasis left basal consolidation with aerial bronchogram. Pre-aortic and subcarinal
reactive nodules. Small right pericardial effusion. B Female helminth of A. lumbricoides obtained from the patient’s vomit. C Mycobacterium
tuberculosis isolated from lung biopsy on Lowenstein Jensen agar. D Culture of a lung biopsy on Sabouraud agar with chloramphenicol showing

filamentous growth of Curvularia hawaiiensis. E Microscopic view of C. hawaiiensis ha colony with ellipsoid conidia, rounded at the ends, pale brown,
M medium reddish brown to dark brown, three septa
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e La COVID-19 ha revertido los avances alcanzados en la ultima década en Ia
lucha contra la TB.

* Debido a esta pandemia se ha afectado seriamente el acceso a los servicios
esenciales de prevencion y atencion de la TB en el 2020.

* A nivel mundial, en 2020, se estimaron que 9.9 millones de personas
enfermaron de tuberculosis, con un estimado de 1.5 millones de muertes
por esta infeccion, de ellas, 214.000 (14,3%) tenian VIH.

 En las Américas, en 2020, se estimaron 291.000 casos de tuberculosis.

* Las muertes estimadas para la region fue 27.000, de las cuales el 29%
(7.900) corresponde a la co-infecciéon por TB/VIH.
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* Se diagnosticaron 4.007 casos de TB RR/MDR.
e De estos, tan solo el 89% inicid tratamiento.

* La proporcion de casos de TB-RR estudiados para resistencia a las
fluoroquinolonas disminuy6 al 29% en comparacion con el 53% del afio
anterior.

* La Estrategia Fin de la TB tiene como propodsito terminar con la epidemia
de tuberculosis en el mundo y esta vinculada con los Objetivos de
Desarrollo Sostenible (ODS), bajo tres indicadores de alto nivel:

* reducir el numero de muertes por tuberculosis en un 95%,
* reducir los nuevos casos en un 90% entre 2015y 2035, y

e garantizar que ninguna familia enfrente costos catastréficos debidos a la
tuberculosis.
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Neisseria gonorrhoeae and ARGs (blaNDM-1, blaOXA, Acinetobacter baumannii N meningitidis Salmonella enterica serotype Typhi
Chlamydia trachomatis tet[M], tet{W], and tet[Q])| | (blaOXA-72), E coli (penicillin) (ceftriaxone)
(blaNDM-5 and
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Figure: Bacterial pathogens and antimicrobial resistance associated with religious and gay pride events
The studies that inform this figure are listed in the appendix. Text in bold denotes the antibiotics to which the bacteria are resistant. ARGs=antibiotic resistance genes. ESBL=Extended-spectrum
beta-lactamase. MBL=metallo beta-lactamase. MRSA=methicillin-resistant Staphylococcus aureus.
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Chest CT scan with diffuse branching opacities and upper segment of the lower lobe consoclidation patches, and multiple breonchiectases in the

middle and lower left lobes.
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Figure 1. PRISMA flow chart of the studies selection process

Table 2. Main individual characteristics of the studies included.

Participants  Age

o Diagnosis method Serotype

Hospitalization

Authors  Year Design Country (N) (Years) ‘COVID-19 Dengue of dengue (days) Outcome
S IgM, IgG, and Dischar
2021 Caseseries Brazil 1 16 PCRSARS-CoV-2  PCR positive NR 21 after 21 days of
etal[23] ; S
positive
Discharged on
Reyes], et - PCR SARS-CoV-2 . day 24 after
oy M Caserepot  Medeo 1 2 F positive PCRpositive  DENV-1 18 ot of
symptoms
She was
discharged
Agudao 24 P <R liw“" fﬂiwz '5“:0:‘5‘53 DENV-1 6 after six days
Sy 01 Ceerpo  Colombia 2 of
% a TFCRSARSCoV2 1 - . Ded
positive positive
BicudoN, , PCR SARS-CoV-2 IgM/IgG Discharged
ape 2% Casereport Brazil 1 56 F positive positine DENV-1 3 ator s dogs.
1§M, IgG and PCR
LoPes 5000 Casereport Brazil 1 ¥ M SARS-CoV-2 PCRpositive  DENV-1 NR Clinical
R[27] " improvement
positive
Salvo G, et PCRSARS-CoV-2  IgMand NSL y
aL[28] 2020 Case report. Argentina 1 43 M positive positive. NR NR Discharged.
Nakandak
ariet 2021  Casereport Peru 1 B F IgMandlgG NS positive. NR 5 Discharged
1 positive after five days
NR NR TRSARSCOVZ ppoosive DENVI- NR NR
Rossoet . Cross- Col N positive
o] sectional NR nr PORSARSCOVZ o cersion NR NR NR
positive
Estofolete . PCR SARS-CoV-2 NSL, IgM and Died after five
capy 20 Casespon Brazil 1 6 F posite 16 ot NR NR P
Villamil-
Gomez PCRSARS-CoV-2  IgG, IgMand Discharged,
A Weer 0 Casewmport  Colombia t 2 oM positive PCRpositive ~ DEN' -2 7 after 7 days

a2

-
¥ N
Mexico L2, B
1 case —> ar
- = L0,
o2
f \ )
4
Colombia
S cases
Ecuador 3
1 case
- Brazil
Peru 78 cases
51 cases
Argentina \
16 cases

O Country without available data

Country with available data

Figure 2. Cases of co-infection between COVID-19 and dengue in Latin America. Only

coinfection cases from Latin American countries reported in selected studies were included.
Updated September 4, 2021.
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COINFECCION DENGUE Y SARS-COV-2 EN PACIENTE HIV POSITIVO
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Resumen El dengue es una arbovirosis confinada a las areas geograficas donde habitan sus vectores, los
mosquitos Aedes aegyptiy Aedes albopictus. La transmision ocurre principalmente durante el verano,
pero la persistencia del insecto en el ambiente puede extenderla hasta el otono en climas templados y calidos.
En nuestro pais, este ano la trasmision estacional del dengue se superpuso temporalmente con la pandemia
de COVID-19, producida por el SARS-CoV-2, un coronavirus causante de afecciones respiratorias graves con
eventual desenlace fatal. Por otro lado, el HIV es un retrovirus que debilita el sistema inmune favoreciendo las
infecciones por numerosos patdogenos oportunistas. Presentamos el caso de un paciente con infeccion HIV sin
tratamiento que desarrollo infeccion simultanea por dengue y SARS-CoV-2 con evolucion favorable.
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Sindrome
Febril Agudo
| | |
Considerar Considerar Patégenos
SARS-CoV- Tropicales Endémicos
2/COVID-19
| | | 1 | |
Dengue y Enfermedad Enfermedades
RT-PCR, - . e
Malaria otros de Chagas Leptospirosis Hantavirus transmitidas por
Antigeno
arbovirus*** aguda garrapatas**
Gota gruesa RT-PCR Gota gruesa y i Gota gruesa y
y extendido Antigeno extendido Serologia Serologfa extendido
sanguineo, NS1 sanguineo, (MAT), PCR (ELISA), PCR sanguineo,
pruebas PCR serologia, PCR
rapidas, PCR

* Paciente febril que vive en zonas endémicas o procede de ellas durante el altimo mes, de acuerdo a la patologia a sospechar (ej. Malaria hasta 1 mes,
arbovirosis, Gltimos, ultimos 14 dias). Pueden presentarse coinfecciones entre estospatdgenos y con la infeccion SARS-CoV-2/COVID-19. **Incluye babesiosis,
rickettsiosis, ehrliquiosis, anaplasmosis, entre otras. ***Chikunguhya, Zika, Fiebre Amarilla, Encefalitis Equinas (EEV, EE, Madariaga), Mayaro, Oropouche.
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Table 1 - Data on case reports of zoonotic febrile ilinesses misdiagnosed as COVID-19.

Reference Case Ifg:;?ir ) Origin Diagnosis mmi;z;r;iﬂns Laboratory parameters Treatment Outcome
Vogel N 1 35(M) | Germany Leptospirosis Fever, cough, Thrombocytopenia, Hydration, | Recovered
et al. 2020 sore throat, leukocytosis, ceftriaxone
[14] body ache, hypoalbuminemia,

tachycardia, 1Cr, tUrea, turic

jaundice, acid, TAST, tALT,

myalgia 1GGT; 1TEil, {DBil,
Patel HM 2 25 (M) United Murine typhus | Fever, headache, | Bandemia, Doxycycline | Recovered
2020 States myalgia, chills, | lymphopenia, 1ESR
[15] vomiting,

diarrhea, cough,

congestion,

fatigue,

dizziness,

back pain,

tachycardia,

body aches
Alamarat 7 3to8 | 911, United Murine typhus | Fever (6/6), 1AST (6/6), Doxycycline | Recovered
2020 11,13, | States (6/6) (6/6) tachycardia TALT (6/6), (4/6) (6/6)
[16] 13, 14* (6/6), tachypnea | 1LDH (6/6), None (2/6)

(6/6), rash (6/6), | tFerritin (6/6),

myalgia (5/6), 1D-dimer (6/6),

cough (5/6), 1CRP (6/6),

abdominal }Procalcitonin (6/6),

pain (3/6), leucopenia (3/6),

sore throat (4/6), | neutrophilia (3/6),

vomiting (4/6), | thrombocytopenia

diarrhea (1/6), (3/6), lymphopenia

fatigue (1/6) (2/6)
Wormser GP 9 36 (M) United Lyme borreliosis | Fever, ND Ceftriaxone, | Recovered
et al. 2021 States and Babesiosis | erythematous doxycycline
[17] skin lesion,

myalgia, stiff

neck, fatigue,




Reference Case (g;ii: ) Origin Diagnosis rnarij‘giziims Laboratory parameters Treatment Outcome
Tendulkar P 12 23 (M) India Leptospirosis Fever, shortness | Leukocytosis, Doxycycline | Deceased
et al. 2021 of breath, neutrophilia,

[18] yellowish lymphopenia,
expectoration, 1Urea, 1Cr, 1 TEil,
loose stools, 1DBil, 1 AST, tALT,
tachypnea, tALP tGGT
respiratory
failure
Cetin S and 13 57 (M) Turkey Hantavirus Fever, fatigue, Leukocytosis, Hydration, Recovered
Sahin AM infection hyporexia, thrombocytopenia, Supportive
2011 myalgia, 1Urea, 1Cr, {CRP, therapy
[19] arthralgia, 1D-dimer, {Ferritin,
tachycardia, TAST
oliguria
deLlemos ERS| 14 24 M) Brazil Hantavirus Fever, headache, | Normal WBC with Oxygen Deceased
etal. 2022 Cardiopulmonary | dry cough, left shift, bandemia, therapy,
[20] Syndrome diarrhea, thrombocytopenia, amoxicillin/
hyporexia, TAST, tALT clavulanic
respiratory acid,
discomfort, oseltamivir
dry cough,
hemoptysis,
tachycardia,
prostration,
nausea, vomiting,
dyspnea
Mardani M 15 41 (M) Iran Crimean-Congo | Fever, myalgia, | Thrombocytopenia, Ribavirin Recovered
et al. 2022 hemorrhagic fever | malaise, coffee 1PTT, 1AST, 1ALT,
[21] ground vomitus, | {Ferritin, {LDH,
melena, 1D-dimer, }CRP
Turmel M 16 83(F) | Martinique Leptospirosis Fever, dyspnea, | Lymphopenia, Amoxycilin, | Recovered
et al. 2022 myalgia, thrombocytopenia, steroid
[22] arthralgia, 1Cr, 1BUN, 1CREF, therapy
diarrhea 1AST, tALT
El¢i H and 17 3 (M) Turkey Leptospirosis Fever, cough, Thrombocytopenia, Hydration, | Recovered
Orhan O weakness, 1CRP cefotaxime,
2022 abdominal pain, doxycycline
[23] tachycardia,
tachypnea
Barbina 5 18 72(F) United Spotted fever Fever, myalgia, | Hyponatremia, Doxycycline | Recovered
et al. 2022 States group rickettsiosis | fatigue, dry TAST, tALT, 1CRF,
[24] cough, nausea,
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Pan-American Guidelines for the treatment 2
of SARS-CoV-2/COVID-19: a joint
evidence-based guideline of the Brazilian
Society of Infectious Diseases (SBI)
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Diseases (API)
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Conclusions

Since the beginning of the COVID-19 pandemic, studies
have been conducted to provide the evidence necessary
to formulate recommendations. This guideline presents
a set of drugs that have proven eftective in the prophy-
laxis and treatment of COVID-19 following the princi-
ples of evidence-based medicine, emphasising the strong
recommendation for the use of nirmatrelvir/ritonavir in
outpatients. Evidence has shown the lack of benefit of
hydroxychloroquine and ivermectin, contraindicating
their use in both outpatient and inpatient settings. It is
strongly advised that these recommendations be adopted
in the Americas to optimise the use of health resources
and reduce the heterogeneity of procedures, as well as to
reduce the progression to long COVID-19 [65].
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The never ending global emergence of viral
zoonoses after COVID-19? The rising concern of
monkeypox in Europe, North America and beyond

Darwin A. Ledn-Figueroa ]_. D. Katterine Bonilla-Aldana 1, Monica Pachar !, Luccio Romani, Hortencia M. Saldafia-
Cumpa, Claudia Anchay-Zuloeta, Milagros Diaz-Torres, Carlos Franco-Paredes, José Antonio Sudrez, Juan David

Ramirez, Alberto Paniz-Mondolfi, Alfonso J. Rodriguez-Morales & =&

e
ol

Table 1

Key features of Smallpox and Monkeypox.
Orthopoxvirus
Smallpox Monkeypox

More infectious
Vacecines used until used up to
four decades ago
Eradicated in 1980 (last known
case in 1977 in Somalia)
Similar transmission routes
CFR:
Variola minor: 1%
Variola major: 30%

Less infectious

No specific vaceine is available yet (cross-

immunity with Smallpox vaccine)
Enown circulation in Africa since 1958 (1970
first human case in DRC)

CFR
West African clade: 1%
Central African clade: 10%

Fig. 1. Countries that have reported Monkeypox in 2022, up to May 23.
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Country Cases Deaths
United States 30794 53
~ |Brazil 10967 16
~|Spain 7565 3
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| Colombia 4090 0
Mexico 4055 30
Peru 3812 20
United Kingdom 3771 0
Germany 3694 0
Canada 1496 0
Chile 1442 3
Netherlands 1267 0
Argentina 1130 2
Portugal 1005 1

Symptonys 614 2.3
Fever 337 549 |
Headache 190 309
Sore throat 130 21.2
Fatigue 246 40.1
Ttching 203 331
Cough 16 26
Mental deterioration 4 07
Muscle pain 224 364
Abdominal pamn 6 09
Nausea-vomiting 17 28
Rectal pain 67 109
Rectal bleeding 12 19
Ulcers m the mouth 38 6.2
Genital ulcers 220 358

Lymphadenopathy 419 651
Region of lymphadenopathy
Inguinal 327 78
Cervical 144 344
Axillary 23 5.5
Mixed 75 179
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Table 1. Clinical characteristics of Mpox patients by hospitalization status.

Variable, Mean 5D, N (%] N Overall, N=1477 Hospitalized, N=8% Nonhospitalized, p-Yalue
N=1388
THERAPEUTIC ADVANCES in Demographics
Infectious Disease Brief Report Age years), 1477 35+11.8 36+ 11 3512119 0.3882
Men 1477 1323 (90%] 80 (90%) 1243 [90%) 0.9203
White 1477 436 (30%] 38 143%) 398 (29%) 0.0049
Hispanic 1477 212 (14%) 15 (17%) 197 (14%) 0.4877
= - = = - = Ther Adv Infect Dis Black 1477 438 (30%] 45 [51%]) 393 (28%) <0.0001

Hospitalization risk among patients with

- - = DOI: 10,1177/ Rash 1477 204 (14%) 49 (55%) 155 (11%) <0.0001

Mpox infection—a propensity score matched AL ! |

ever 1477 81 (5%) 20 (22%) 61 (4%) <0.0001
- © The Authorls), 2023. -

a na lys ls Article reuse guidelines: e L) Sall2%] 11012%) 24 (2%) <0.0001
sagepub.com/journals- Headaches 1477 32 (2%) 10 (11%) 22 (2%) <0.0001
permissions

Comorbidities*

Andrés F. Henao-Martinez">/, Chloe M. Orkin, Boghuma K. Titaniji, HIV 1477 487 (33%) 51 (57%) 436 (31%) ~0.0001

Alfonso J. Rod rlguez_-Morales ._Jo rge L. Salinas, Carlos Franco-Paredes, History of Syphilis %77 267 (16%) 31 (35%) 236 (17%) I

Jose Tuells and Daniel B. Chastain Neoplasm 1477 185 (13%) 17 (19%) 168 (12%) 0.0532

Aplastic anemia 1477 83 (6%] 17 (19%) 66 [5%]) <0.0001

Abstract DM2 1477 71 (5% 12 (14%) 59 (4%) <0.0001

Background: Monkeypox (Mpox] is a reemerging, neglected viral disease. By May 2023, worldwide Transplant status 477 <10(<1%) <10(<11%) <10 (<1%) <0.0001

Mpox cases surpassed 87,000. Predictive factors for hospitalization with Mpox are lacking. Complications

Objective: We aim to compare clinical characteristics and outcomes in hospitalized and Proctitis 417 14300%) 29 (33%) 114 (8%) <0.0001

nonhospitalized patients with Mpox infection. Cellulitis um o 330e%) 15 (17%) 21 (2%) <0.0001

Design: A multicenter retrospective case-control cohort of patients with Mpox infection. Correspondence to: Tonsillitis 1477 22 (2%) 10 (11%) 12 (1%) <0.0001

. . Andrés F. Henao-Martinez
Methods: We performed a propensity score match analysis from a global health network University of Colorado Pneumonia 1477 <10 (<1%) <10(<11%) <10 [<1%) <0.0001
(TrinetX). We compare clinical characteristics and outcomes between hospitalized and ?;;;g';‘zw';*lff‘ Cam;“_j- Labs**
. . . . . venue, al

nonhospitalized patients with Mpox. Stop B168, Aurcra, CO Creatinine (mg/dL) 315 102107 0904 1003 0.0188

Results: Of 1477 patients, 6% were hospitalized, 52% required an ED visit, and 29% received =~ S00¢:USA @ @ o Astiumu 7 gnem 515103 2924204 00052

treatment at urgent care. After propensity score matching, 80 patients remained in each cuanschutz.edu Leukocytes (10¥pL) 260 10.887.1 10.3+7.0 1364 05015

group. Hospitalizations were more common among Black persons (51% versus 33%, p=0.01), ~ Ziee¥.omn Lymphocytes (10%uL) 27 — 25222 22225 0.5384

people with HIV (50% versus 20%, p < 0.0001), and those with proctitis (44% versus 12.5%, Queen Mary University of Hemoglobin (mg/dL) 254 16,5+ 1.64 13.6+13 16516 00004

D UD.I ] London, London, UK

p <U. . Department of Infection Hemoglobin Alc (%) 43 587+ 1.68 54+1.1 5.9+1.7 0.3609

Conclusion: Independent predictive factors of hospitalization in our cohort for Mpox included and Immunity, Barts CD4 count [cells/uL) 107 500+ 336 286 - 283 418+ 337 0.0003

eople who are Black with a diagnosis of HIV, severe proctitis, pain requiring opioids, and Health NHS Trust,

peop g ' o= P » P _q 9 P ' ) London, UK HIV RNA [copies/mL] 33 39K + 81k 248k + 200k 3k = 73k <0.0001

elevated lactate dehydrogenase. Greater recognition of factors associated with increased risk  goghuma k. Titanji LOH (WL 2% 250+ 121 304131 2614125 03823

: H H H H Division of Infectious
of Mpox severity and hospitalization is paramount. Discases, Emory Ferritin [ng/mL) % — P — e 0.635
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Asof 16 August 2022, there are 37,632 confirmed
cases of monkeypox in more than 83 non-endemic
countries, plus those in endemic African areas,
making a total of 38,019 in 93 countries.! The
disease was always considered endemic in the
Affican continent, with only a few sporadic out-
breaks In the rest of the world since 2003.2
Surprisingly, the present epidemic has wholly
chanped the epidemioclogy of the dizsease, with
Europe and the American continent contributing
maore than 90% of the total confirmed cases.?

From the beginning of 2022 until 8 June 2022, 72
deaths were reported, all belonging to the African
region. Of the total 72, the Democratic Republic
of Congo (DRC) had the largest proportion with
64 deaths.? The disease remained confined to the
Affrican continent until the beginning of May
2022, when the first case was seen in the United
Kinpdom on 8 May 2022.7 The World Health
Organization (WHO) reported on 22 July 2022
that only five deaths were due to monkeypox,
with all of them again from Africa.

The first death from monkeypox outside Africa
was reported in Brazil on 29 July 2022, when a
41-year-pld man undergoing treatment for lym-
phoma died of septic shock.® Shortly after, Europe
had its first death from a monkeypox case in
Spain. The identity of the deceased was not dis-
closed. However, according to the Spanish health
authorities, the individual was a middle-aged man
from Alicante (Valencia region), who died due to
encephalitis.” Within 24 hours of the first case,
Spain again confirmed its second death from
monkeypox. The second case reportedly is a
young man, and more details are yet to be known.
Spain is the worst hit country in Europe, with

more than 4,200 confirmed cases and 120 monk-
eypox hospitalizations.

Omn 31 July 2022, India reported its first monkey-
pox death.® He was a 22-year-old man who had
returned from United Arab Emirates (UAE) on
21 July to Thrissur district in Kerala. Kerala is a
state in the south of India that has reported the
first three confirmed cases of monkeypox. He was
admitted to a private hospital on 27 July 2022,
with fever, encephalitis and lymph node swelling.
At admission, he did not have any body rash, and
therefore, there was no suspicion of monkeypox.
It was only after he died that he tested positive for
monkeypox at Ras Al-Khaimah (UAE) on July
19, just before his return to Kerala. According to
health authorities, the deceased patient was
healthy and did not have any other illness. Given
the unexpected death, a high-level task force has
been constituted to review the ongoing country
public health preparedness.

On 1 August 2022, death due to monkeypox was
also confirmed in Lima, Peru, in a 41-year-old
man with HIV and tuberculosiz that was not
under antiretroviral treatment. He was admitted
to the ICU with respiratory failure, acute renal
failure and septic shock, and confirmed monkey-
pox virus (MPXYV) infection.” One death has been
also reported in Guayaguil, Ecuador.

Possible causes of death triggered by monkeypox
infection inclode MPXV central nervous system
(CNS) invasion with encephalitis,'”® an infrequent
complication, but where cell-mediated immunity
defects may play a role. Also, sepsis from a skin
and soft tissue infection can complicate the asso-
ciated skin lesions. During prior African
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Table 1. Comparison of CFR% among non-endemic and endemic countries
during 2022, up to 16 August.

Country Cases Deaths CFR%
Mon-endemic countries
India 9 1 1.1
Ecuador 17 1 5.88
Spain 5719 2 0.03
Brazil 2891 1 0.03
Subtotal non-endemic countries 7,832 5 0.1
Endemic countries
Central African Republic 8 2 25.00
Nigeria 157 & 255
Ghana L7 1 213
Subtotal endemic countries 87 7 101
Total (World] B0e 12 n.oa

CFR, case fatality rate

outbreaks — especially with the Congo basin strain

mortality was common among young children. !
In those cases, researchers hypothesize the poten-
tial role of occasional co-infection with Varicella
Zoster virus (VZV). Experimental aerosolized
MPXV infection among cynomolgus monkeys
produced a fatal fibrinonecrotic bronchopneumo-
nia 1-2 weeks after exposure.'? In animal models,
high MPXV viremias and neutropenias have been
implicated in fatal gramme-positive sepsis.'®
Future autopsy histopathology analyses from fatal
cases are needed to elucidate specific viral mecha-
nisms of death.

Five deaths, among 37,632 cases in non-endemic
countries represents, theoretically, a case fatality
rate (CFR%) of 0.01%, compared with 1.81% In
endemic countries during 2022 (183 times
higher) (Table 1}. Mevertheless, there are
regional differences (Table 1). The difference
would be higher when comparing with recent
systematic reviews of African cases before 2022,
reporting 10.6% [95% confidence interval (CI),
5.4-13.3%] for clade 1 (formerly Congo basin or
Central African) and 4.6% (95% CI 2.1-B.6%)
for clade 2 (formerly West African). The

differences may be related to multiple factors,
including difference in the host (e.g. nutrition,
comorbidities, immunosuppression, among oth-
ers), but also to the guality of the health care sys-
tems as well as the viral evolution. In addition,
transmission has primarily been between men
who have sex with men (MSM), and they have
generally been of a young age (20- to 40-years-
old) with few comorbidities; this has changed the
epidemiology and likely reduced the CFR%.

More deaths due to monkeypox are yet to come
during thiz outbreak, especially among immuno-
suppressed patients. Mortality risk factors and
interventions should be researched immediately
to prevent, control and mitigate the disease
burden.
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Table 1. Comparison of CFR% among non-endemic and endemic countries
during 2022, up to 16 August.

Country Cases Deaths CFR%

Non-endemic countries

India

Ecuador

Spain

Brazil

Subtotal non-endemic countries
Endemic countries

Central African Republic

Nigeria

Ghana

Subtotal endemic countries

Total (World)

CFR, case fatality rate.
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Editorial

Arboviral diseases and monkeypox - An epidemiological overlapping differential

diagnosis?

Arbovirosis y Viruela del Mono - {Un diagnéstico diferencial de solapamiento epidemioldgico?
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ChikDenMaZika Yellow Monkey

Table 1. Clinical comparison between arboviral diseases
and monkeypox.

_ CHIK DEN MA ZIKA YELLOW MONKEY

Over the last decades, the epidemiological importance of different
arboviral diseases in the world has been significant, especially in Latin
America and South-East Asia'". Dengue, chikungunya, Zika, yellow fever,
but also Venezuelan Equine Encephalitis, Mayaro, and Oropouche, among
others, have been significantly important in the case of Latin America'™”.
Multiple dengue epidemics and the recent 2014-2015 epidemics of
chikungunya™® or 2015-2016 of Zika'***" have been a matter of concem.
Furthermore, during the COVID-19 pandemic, coinfections with
arboviruses and other tropical pathogens have also been relevant™®. That
is important to consider as a differential diagnosis and the possibility of
coinfections.
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ROAT _Q—y)

Fever 4+ FEt+ b ++/02 +++ ++++/0d
Myalgia/arthralgia b EE ++ + ++/09
Edema in limbs 0 0 0 ++ 0 0
Maculopapular rash E T +++ D 0 AL
Vesiculopapular rash 0 0 0 0 0 +++4
Retro-ocular pain + 4+ ++ 0 0
Conjunctivitis, non-purulent + 0 0 +++ 0 +/09
Lymphadenopathies ST = + 0/+ ++++/09
Hepatomegaly ++ 0 + 0 +++ 0
Leukopenia/ thrombocytopenia ++ ++++ ++ 0/+€ 4+ Leukocytosis/.
Thrombocytopenia++
Haemorrhages + +++ 0 0/+¢ b+ +/0°
Headache + e 4+ - +++ ++/09
Lumbago ++ + + 0 +++ 0
Asthenia + o+ o+ 0 - +++/09

CHIK, chikungunya; DEN, dengue; MA, mayaro; ZIKA, Zika; YELLOW, yellow fever; MONKEY, Monkeypox.
Bold indicates which of the arboviruses is the highest frequency of the clinical finding.

“Depends on the geography and phylogeny of the virus, in some areas, patients do not present fever.
®Pruriginous (mild to severe).

‘In some cases, these findings have been reported.

9In the 2022 clinical phenotype, such a finding may not be present.

“In these cases, with intense pruritus and pain.
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SUMMARY

While the world is focused on attending, controlli
and mitigating the current pandemic of COVID-19,
caused by the SARS-CoV-2, other viral threats are pos-
sibly e ing and reemerging especially in Asi
ing}illrisk the spread mﬂurreﬁézngru:lheygﬁ
predictable threat is the avian influenza vins, especially
HaNa, which has recently led to significant outbreaks
in China and the Philippines, deserving more attention
and control. In the current review, we assess the histo-

B INTRODUCTION

Avia.n Influenza (Al) is a highly contagious
viral respiratory disease that affects all spe-
cies of birds, including commercial, wild, and pet

Corresponding author
Alfonso J. Redriguez-Morales
E-mail: arodriguezm@utp.edu.co

of this highly enic reemerging virus, as well
ococurring in some Asian countries. We also look at out-
breaks due to other strains not only in Asia but also
across Furope and Africa, ing to recent reports
from the World Organization of Animal Health (O1E).

Keywords: Avian influenza, HSMN6G; SARS-CoV-2, emerg-
ing, pandemic, emergency.

birds [1-3]. Its causal agent, the Avian influenza
virus (AIV) is a single-stranded segmented neg-
ative-sense RNA virus. Classification is based on
the antigenic propertes of their Hemagglutinin
(HA) and Neuraminidase (NA) [4, 5]. According
to the ability of the virus to cause significant dis-
ease, the different strains could be further divided
into Non-Pathogenic AIV (NPAIV), Low-Patho-
genic ATV (LPAIV), and Highly-pathogenic AIV

(HPAIV) [&]. Spillover to human beings and other
animal species may occur, leading to an infection
that may be life-threatening [1].

Throughout history, most AIV did not infect hu-
mans. However, sporadic cross-species infections
did occur, triggering mild outbreaks, and even
pandemics (Spanish flu, 1918-1920 caused by
HIN1) [7]. From 2010 to date, over 400 cases and
more than 150 human deaths by an HPAI have
been reported in Egypt, Ghana, Hong Kong, Indo-
nesia, Nigeria, Bangladesh, Cambodia, Vietnam,
and Canada [8, 9]. The threat of a new HPAI strain
has been latent over the years, with occasional
outbreaks in poultry associated with severe con-
sequences on livelihoods, international trade, and
also severely impacting public health systems [2,
10]. Recently, lineages of the H5Nx (H5SN1, H5N2,
HE5N6, HENE) have proven to pose a severe risk

to the veterinarian and human health due to the
capacity for the zoonotic spread and the genomic
interactions amongst this viral group (Figure 1)
[11]. One example was the 2003 H5N1 epidemic,
spreading from Asia to Europe and Africa, caus-
ing millions of animal deaths and hundreds of
people infected, with reported case fatality rate
close to 60% [2, 12].

The ATV H5N6 was an LPAIV first reported dec-
ades ago [11]. However, the first reported case of
human infection with a novel HPAIV HEN6 dates
from 2014 in China, with symptoms that includ-
ed fever and sore throat [4, 12, 13]. The associa-
tion with live bird markets (LBM) or wet markets
was established, confirming once more the threat
that these markets pose to public health as they
provide a perfect scenario for the spread, but also
the modification of the AIV genes due to the close

Liwg birel market (deal
emmvirarament forits
genetic reassoatment

L]
Watesfoed and shorebirds- Natural reservoirs of all
AN sub-types

events and interspecies

trarEmission Transmission ta human

LBM provides sufficent sppartunitins for close cantact ameng watarfowl, demestic poultry, mammals {gwen
Husnars), wihich i tum resuits in the emergence of rovel AV

Figure 1 - Origin of H5NE and other Avian Influenza viruses.
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ABSTRACT

Arvizn influenza vimses (AIV) are zoonotic pathogens that can potentially affect humans and petentially be epidemic
n a region. Birds {such as pouloy and wild binds) serve as potntal reservoirs for these vimses, highlighting the
importancs of determining AIV prevalesce in the avian population. Mo systematic reviews have besn publiched on.
this fusue in the world so far. The present systemzatic litematare meview following the PRISMA standard, with meta-
anabysis, wsed thres databases to globally assess the Influenra HING infection in binds (nchiding pouloy and wild
birds). A medel of random-oifects met-analyds was performed to calculate the pooled provalesce and 93%
Confidince Interval (95% CI) for the prevalence of Indleexza FITNG infoction in hirds. A total number of 14,6035
articles published from 2015 o 2020 were retrisved. Aftr screening the abstract/ttle. 37 articles were selected for
fnll-text assessment, and 15 wars incleded for gualitathve and quantitative analyses. OF the total number ofbirds (n =
13,416 binds), the poc] prevalence by ET-PCR was 3.5% (#5% CT 2.5-%.3%). From the total, 39.67% of the birds
assassed ware ducks (family Anaridas), i which peel prevalence was 7.7% (#5% CIL: 44-11.0). In chickans (Gl
galtuy domesticur), $he poal prevalence was 3.3% (85% CT 1.9-4.8) Viemam was the country with the kighast pool
prwvalance; 7.9% (93% CI 4.0-11.7%). Bangladesh was the country with the lowsst pool prevalence of 0.4% (33%
CI 0.2-0.7%). A considemable proportion of mfected birds tested positive highlighted the relevance of individual
animals a mservedns of HINE. Ducks and chickens wers fousnd to be positive by RT-PCR. in over 3% of the cases.
Thess data suggest their relevamce in mainfaining zoomobic Camsmission and their potential implications for
spidsmics and sven pandspmics i the near Mtars.

Keywords: HINE, Influsnza, Meta-Analyiis, Molemlar diagnosis, RT-PCR. Systenatic Review
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INTRODUCTION

Avian influen=za viruses (AIV) belong to the Alphainfluenzaviro: genus in the Orhomyxoviridas family (Lefkowitz et
al, 2018). They can be classified inte Low-Pathogenic Avian Influenza Viroses (LPATVs) with water birds as primary
bost reservoirs and Highly Pathogenic Avian Influenza Vises (HPAIVS) with poultry as the main hest reservoirs
(Dhingra et al., 2018). These viruses can be brought long distances by aguatic birds, transmitted at chicken farms, and
infact naive poultry (Bi et al. 2014). Highly Pathogenic Avian Influenza Virnses (HEATVs) remain an underlying threat
to global bealth and the economy. Some of thess vinuses carry potental pandemic risks (Swayne et al., 2017; Shin et al,
2020 Shittu et al., 2020).

HSN6, an ATV subtype, was first isolated from mallards im 1975 (Garcia et al., 1997). This virus has contimously
evalved and reassarted to generae novel HPATW: that have led to several epidemics incidents; im 2014, Laos and
Viemam reporied an Influenza HSNG outbreak that killed hundreds of birds (Shen et al., 20135, possibly imported from
live poultry from China (Weng et al., 2013). In the same year, China reported the first faml case of Influenza HING
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SUMMARY

While the world is focused on attending, controlli
and mitigating the current pandemic of COVID-19,
caused by the SARS-CoV-2, other viral threats are pos-
sibly e ing and reemerging especially in Asi
ing}illrisk the spread mﬂurreﬁézngru:lheygﬁ
predictable threat is the avian influenza vins, especially
HaNa, which has recently led to significant outbreaks
in China and the Philippines, deserving more attention
and control. In the current review, we assess the histo-

B INTRODUCTION

Avia.n Influenza (Al) is a highly contagious
viral respiratory disease that affects all spe-
cies of birds, including commercial, wild, and pet

Corresponding author
Alfonso J. Redriguez-Morales
E-mail: arodriguezm@utp.edu.co

of this highly enic reemerging virus, as well
ococurring in some Asian countries. We also look at out-
breaks due to other strains not only in Asia but also
across Furope and Africa, ing to recent reports
from the World Organization of Animal Health (O1E).

Keywords: Avian influenza, HSMN6G; SARS-CoV-2, emerg-
ing, pandemic, emergency.

birds [1-3]. Its causal agent, the Avian influenza
virus (AIV) is a single-stranded segmented neg-
ative-sense RNA virus. Classification is based on
the antigenic propertes of their Hemagglutinin
(HA) and Neuraminidase (NA) [4, 5]. According
to the ability of the virus to cause significant dis-
ease, the different strains could be further divided
into Non-Pathogenic AIV (NPAIV), Low-Patho-
genic ATV (LPAIV), and Highly-pathogenic AIV

(HPAIV) [&]. Spillover to human beings and other
animal species may occur, leading to an infection
that may be life-threatening [1].

Throughout history, most AIV did not infect hu-
mans. However, sporadic cross-species infections
did occur, triggering mild outbreaks, and even
pandemics (Spanish flu, 1918-1920 caused by
HIN1) [7]. From 2010 to date, over 400 cases and
more than 150 human deaths by an HPAI have
been reported in Egypt, Ghana, Hong Kong, Indo-
nesia, Nigeria, Bangladesh, Cambodia, Vietnam,
and Canada [8, 9]. The threat of a new HPAI strain
has been latent over the years, with occasional
outbreaks in poultry associated with severe con-
sequences on livelihoods, international trade, and
also severely impacting public health systems [2,
10]. Recently, lineages of the H5Nx (H5SN1, H5N2,
HE5N6, HENE) have proven to pose a severe risk

to the veterinarian and human health due to the
capacity for the zoonotic spread and the genomic
interactions amongst this viral group (Figure 1)
[11]. One example was the 2003 H5N1 epidemic,
spreading from Asia to Europe and Africa, caus-
ing millions of animal deaths and hundreds of
people infected, with reported case fatality rate
close to 60% [2, 12].

The ATV H5N6 was an LPAIV first reported dec-
ades ago [11]. However, the first reported case of
human infection with a novel HPAIV HEN6 dates
from 2014 in China, with symptoms that includ-
ed fever and sore throat [4, 12, 13]. The associa-
tion with live bird markets (LBM) or wet markets
was established, confirming once more the threat
that these markets pose to public health as they
provide a perfect scenario for the spread, but also
the modification of the AIV genes due to the close

Liwg birel market (deal
emmvirarament forits
genetic reassoatment

L]
Watesfoed and shorebirds- Natural reservoirs of all
AN sub-types

events and interspecies

trarEmission Transmission ta human

LBM provides sufficent sppartunitins for close cantact ameng watarfowl, demestic poultry, mammals {gwen
Husnars), wihich i tum resuits in the emergence of rovel AV

Figure 1 - Origin of H5NE and other Avian Influenza viruses.
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ABSTRACT

Arvizn influenza vimses (AIV) are zoonotic pathogens that can potentially affect humans and petentially be epidemic
n a region. Birds {such as pouloy and wild binds) serve as potntal reservoirs for these vimses, highlighting the
importancs of determining AIV prevalesce in the avian population. Mo systematic reviews have besn publiched on.
this fusue in the world so far. The present systemzatic litematare meview following the PRISMA standard, with meta-
anabysis, wsed thres databases to globally assess the Influenra HING infection in binds (nchiding pouloy and wild
birds). A medel of random-oifects met-analyds was performed to calculate the pooled provalesce and 93%
Confidince Interval (95% CI) for the prevalence of Indleexza FITNG infoction in hirds. A total number of 14,6035
articles published from 2015 o 2020 were retrisved. Aftr screening the abstract/ttle. 37 articles were selected for
fnll-text assessment, and 15 wars incleded for gualitathve and quantitative analyses. OF the total number ofbirds (n =
13,416 binds), the poc] prevalence by ET-PCR was 3.5% (#5% CT 2.5-%.3%). From the total, 39.67% of the birds
assassed ware ducks (family Anaridas), i which peel prevalence was 7.7% (#5% CIL: 44-11.0). In chickans (Gl
galtuy domesticur), $he poal prevalence was 3.3% (85% CT 1.9-4.8) Viemam was the country with the kighast pool
prwvalance; 7.9% (93% CI 4.0-11.7%). Bangladesh was the country with the lowsst pool prevalence of 0.4% (33%
CI 0.2-0.7%). A considemable proportion of mfected birds tested positive highlighted the relevance of individual
animals a mservedns of HINE. Ducks and chickens wers fousnd to be positive by RT-PCR. in over 3% of the cases.
Thess data suggest their relevamce in mainfaining zoomobic Camsmission and their potential implications for
spidsmics and sven pandspmics i the near Mtars.

Keywords: HINE, Influsnza, Meta-Analyiis, Molemlar diagnosis, RT-PCR. Systenatic Review
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INTRODUCTION

Avian influen=za viruses (AIV) belong to the Alphainfluenzaviro: genus in the Orhomyxoviridas family (Lefkowitz et
al, 2018). They can be classified inte Low-Pathogenic Avian Influenza Viroses (LPATVs) with water birds as primary
bost reservoirs and Highly Pathogenic Avian Influenza Vises (HPAIVS) with poultry as the main hest reservoirs
(Dhingra et al., 2018). These viruses can be brought long distances by aguatic birds, transmitted at chicken farms, and
infact naive poultry (Bi et al. 2014). Highly Pathogenic Avian Influenza Virnses (HEATVs) remain an underlying threat
to global bealth and the economy. Some of thess vinuses carry potental pandemic risks (Swayne et al., 2017; Shin et al,
2020 Shittu et al., 2020).

HSN6, an ATV subtype, was first isolated from mallards im 1975 (Garcia et al., 1997). This virus has contimously
evalved and reassarted to generae novel HPATW: that have led to several epidemics incidents; im 2014, Laos and
Viemam reporied an Influenza HSNG outbreak that killed hundreds of birds (Shen et al., 20135, possibly imported from
live poultry from China (Weng et al., 2013). In the same year, China reported the first faml case of Influenza HING
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Real-time tracking of influenza A/H5N1 virus evolution
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Confirmed Affected States

Fig. 1: Confirmed cases of HPAI in domestic livestock in the USA, May 16, 2024, according to the animal and plant health inspection service
(APHIS) of the U.S. Department of agriculture (USDA). Reproduced from https://www.aphis.usda.gov/livestock-poultry-disease/avian/avian-
influenza/hpai-detections/livestock.
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rent outbreak of H5N1 avian influenza in U.S. dairy details, such as tracing the movement of animals.
cattle. Before crossing state lines, dairy cattle must  Compliance with conditions outlined by the Animal and




to detect and act upon any human risks as soon as
possible. Proactive surveillance, early detection, and
collaboration among local, state, and federal health
agencies, as well as cattle farmers and dairy distributors,
are essential to effectively manage and contain the cur-
rent outbreak of H5N1 avian influenza in U.S. dairy
cattle. Before crossing state lines, dairy cattle must

undergo testing for the Influenza A virus at a designated
National Animal Health Laboratory Network (NAHLN)
facility and receive a negative result. In the event of a
positive test among dairy cattle intended for interstate
travel, herd owners will need to furnish epidemiological
details, such as tracing the movement of animals.
Compliance with conditions outlined by the Animal and

Case summary Description
Human case 01
Age 18 Year

Date of report March 25, 2024

Location United States, Texas
Virus strain Highly Pathogenic Avian Influenza (HPAI) A (H5N1)
Symptoms Eye redness (consistent with conjunctivitis)

Clade 2.3.4.4b

Throat swab, Unpasteurized milk samples

Genetic clade

Detection method
Detection in dairy cattle
Treatment Isolation, Antiviral medication
Vaccine availability

Prevention

Texas, Kansas, Michigan, Idaho, South Dakota, New Mexico, Ohio, North Carolina and Colorado.

Candidate vaccine viruses (CVVs) available for manufacturing if necessary
Avoidance of unprotected exposures to infected animals, raw milk products, use of personal protective equipment (PPE)

Public health assessment Low for the general public, Increased risk for those with close or prolonged, unprotected exposures to infected birds or animals

Table 1: Analysis of HPAI avian influenza A (H5N1) human case and outbreak dynamics.
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First confirmed human case of H5NZ2 virus infection in Mexico: an emerging

zoonotic concern.

Apostolopoulos V, Sah R, Mehta R, Diaz B, Rodriguez-Morales AJ.

Infez Med. 2024 Sep 1;32(3):413-416. doi: 10.53854/liim-3203-16. eCollection 2024.

Figure 1

The first recorded H5 virus was

in Mexico, and the first globally
recorded human H5N?2 infection was
on May 23, 2024. In Mexico, a 59-year-
old who presented with shortness of
breath, fever, and diarrhoea was
admitted to the hospital on April 24,
2024, and died the same day; an LPAI-
H5N?2 virus infection was confirmed
but not associated with the death.
This infection highlights a potential
new zoonotic threat to humans.
Figure made using biorender.com.

Abbreviations: HPAI-H5N2, highly
pathogenic avian influenza virus
subtype H5N2; LPAI-H5N2, low
pathogenic avian influenza virus
subtype H5N?2.
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Fig. 1. Global alerts on avian influenza at HealthMap during the last six months (February-August, 2023).
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Some conclusions - mitigation

' * Evolving epidemiology of old and new foes
* Prone social and environmental conditions for transmission
* Socio political crisis, everywhere

* Migration, including forced one, refugees, going North, South, and
beyond, including Europe and abroad

* More cocirculation and coinfections, not just differential diagnoses

* Need for enhanced surveillance (including entomological), lab
diagnosis improvements (available molecular tools), appropriate

response and preparedness
s o g v\
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Conclusions

Question is not if we will
have more pandemics!

Question is, when?

We should be more prepared
Systems, HCW, society

We may control it

BILL GATES

HOW TO PREVENT
THE NEXT

PANDEMIT
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Gate’s proposals

e 1. Improve Health systems in the world.

2. A global pathogen surveillance system.

* 3. Improve, innovation at detection, treatment and prevention.



More vaccines!!!

* This chapter can be summarized in two key points.

* First, as horrible as the COVID-19 pandemic is, the world is fortunate
to have been able to create vaccines at the speed that has been

made.
* Second, we've only scratched the surface of how good vaccines can

be. Since we can't assume we'll be so lucky next time (and because

they also give us the great opportunity to save lives even when
there's no pandemic threat), the world should set an ambitious plan

to make vaccines even better.
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Delivering Pandemic Vaccines in 100 Days — What Will It Take?

Melanie Saville, M.B., B.S., Jakob P. Cramer, M.D., Matthew Downham, Ph.D., Adam Hacker, Ph.D.,
Nicole Lurie, M.D., M.S.P.H., Lieven Van der Veken, M.D., Mike Whelan, Ph.D., and Richard Hatchett, M.D.

he development of SARS-CoV-2 vaccines in less gens and development technolo-

than 1 year was a scientific triumph. Yet, dur-  8ies; supporting innovation in the

: he 326 d h | iaa] vaccine-development process, us-
o . aVvs I 2 VI1IE N 2 . .

ing the 326 days between the viral sequence ;. ,qvanced analytics to inform

becoming available in January 2020 and emergency  development and manufacturing



PERSPECTIVE

DELIVERING PANDEMIC VACCINES IN 100 DAYS

Minimum time o
generate evidence to
merve to nest phase

Traditional

Evidence generation © el pproal
appraval

continued in parallel neded to proceed
with next phase with next phase

Early Clinical Trials Large-5cale Clinical Trials
(assessing safety, dosing, and immunogenscity) effi

TRADITIONAL VACCINES — 10 YEARS

Example Example Example

Preclinical testing The phase 1-2 study of G5K's herpes Phaze 2-3 studies of Merck's Ebela vaccine started
usually takes 1 1o 2 zoster vaceine took nearly 3 years, and less than 1 year after phase 1 and data were

years, but testing in there was a 4-month gap between study available within 3 years, but validation of the
humans may wait completion and the start of phase 3. commercial-manufacturing process delayed filing.
until an autbreak.

Accelerators Accelerators
Previous SARS-CoV-1, Merged phase 1-2 trial design
MERS, and RSV Continuous developer—regulater

Use of extensive clinical trial networks for rapid
enrollment

research eammunication Optimized tnial fostprint based on epidemislogic
Parallel preclinical situation in various countries
research Real-time elinical trial monitoring

Multiple candidates
manufactured at risk
Remote inspections

@ herrovedfor
emergency use

) pproved for
emergency we in
specific risk groups

Filing and Approval

Example

A timeline of 15 months was
achbeved for Merck's Ebola
vaccine owing to partial
relling reviews of the
biolagees lieenze application
by the FDA.

tors
Rolling review of clinical
data for appreval
Relling review of vaccine
shelf life

5
weeks

Example Example

Oxford University's Moderna tested its vaccine in separate phase
ChAdOx] platfarm 1 and 2 trials, taking a combined 19 weeks
optimization allowed  until phase 3 start, whereas Pfizer moved
the first vaecines to within 13 weeks into phase 2-3 testing.

Example

Pfizer—BioMNTech achieved rapid ennollment of
patients by leveraging its glabal-site network and a
merged phase 1-3 trial design, with 30,000 patients
enrolled by day 54 of the study.

be ready within 60

days after sequence

availability.

Aceeleraters Aceelerators Accelerators

Previous manufactur-  Reduced time between interim data and Best-in-class enrollment speed through maore
Ing-precess phase 3 start extensive use of global clinical trial netwerks and
developrrent Platformn readiness for commercial-scale predictive site selection

Earlier technalogy manufacturing

transfer to production
sites

Rapid quality contral
and release

Ne gap between bateh
release and trial start

Example
Pfizer-BioNTechreceived
emergency use authorization
frewm the FDA within 3 weeks
after filing and within 5
weeks after publishing
interim phase 3 results.

Accelerators
Best-practice filing timelines
with rolling review process

WVirus farnily vaccine Use of platform and vaccine prototype safety and desing data to infesm safety

library on follew-up

preaptimized Fully merged phase 1-3 trial design

rapid-response Adaptive trial design with initial focus on enrolling high-risk groups

platform Use of early markers of immunity or in vitro or computer-generated models to

Parallel developrrent,
mianufacturing
scale-up, and
technolagy transfer

provide efficacy indications for limited rollout

Continuously growing evidence base as trial s expanded to lower-risk groups and
event-based efficacy data are collected

Establishment of platform readiness for commercial-scale manufacturing

SYEARS | [

| I 1 I
100-DAY PATH

Limited approval based an
individual benefit—risk
assessment in various
groups to enable staggered
rollout

Strategies for Achieving Faster Vaceine Development.

Shown are eritical activities on the path to condensing vaccine-development timelines and further changes that weuld be needed to reach

the 100-day goal. MERS denotes Middle East respiratory syndrome, RSV respiratary syneytial virus, GSK GlaxaSmithKline, and FDA Food

and Drug Administration.
e3(2)

M EMGL | MED 3872 NE|M.ORG JULY 14, 2022



Bolivar Desnudo

isaralda. Colombia

Luciano




	Diapositiva 1
	Diapositiva 2
	Diapositiva 3: Contents
	Diapositiva 4: Contents
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11
	Diapositiva 12
	Diapositiva 13
	Diapositiva 14
	Diapositiva 15
	Diapositiva 16
	Diapositiva 17
	Diapositiva 18
	Diapositiva 19: Cambio Climático y Enfermedades Infecciosas
	Diapositiva 20
	Diapositiva 21: Una Sola Salud
	Diapositiva 22
	Diapositiva 23
	Diapositiva 24
	Diapositiva 25
	Diapositiva 26
	Diapositiva 27
	Diapositiva 28: LatAm
	Diapositiva 29
	Diapositiva 30
	Diapositiva 31
	Diapositiva 32
	Diapositiva 33: Vaccine-preventable diseases
	Diapositiva 34: Vaccine-preventable diseases
	Diapositiva 35: Measles   spillover
	Diapositiva 36
	Diapositiva 37
	Diapositiva 38: Contents
	Diapositiva 39
	Diapositiva 40
	Diapositiva 41
	Diapositiva 42
	Diapositiva 43
	Diapositiva 44
	Diapositiva 45
	Diapositiva 46
	Diapositiva 47: Suitable entomological conditions for transmission of any Aedes-borne virus
	Diapositiva 48
	Diapositiva 49
	Diapositiva 50
	Diapositiva 51
	Diapositiva 52
	Diapositiva 53
	Diapositiva 54
	Diapositiva 55: Affected Countries 2023 - CHIKV
	Diapositiva 56
	Diapositiva 57: Argentina
	Diapositiva 58
	Diapositiva 59
	Diapositiva 60
	Diapositiva 61
	Diapositiva 62
	Diapositiva 63
	Diapositiva 64
	Diapositiva 65
	Diapositiva 66
	Diapositiva 67
	Diapositiva 68
	Diapositiva 69
	Diapositiva 70
	Diapositiva 71
	Diapositiva 72: Sept 2024 – Further spread, > 9800 cases
	Diapositiva 73
	Diapositiva 74
	Diapositiva 75
	Diapositiva 76
	Diapositiva 77
	Diapositiva 78
	Diapositiva 79: Contents
	Diapositiva 80
	Diapositiva 81
	Diapositiva 82
	Diapositiva 83
	Diapositiva 84
	Diapositiva 85
	Diapositiva 86
	Diapositiva 87
	Diapositiva 88
	Diapositiva 89
	Diapositiva 90
	Diapositiva 91: Ecoepidemiology of Hantavirus in Bolivia
	Diapositiva 92
	Diapositiva 93
	Diapositiva 94
	Diapositiva 95: Contents
	Diapositiva 96
	Diapositiva 97
	Diapositiva 98
	Diapositiva 99
	Diapositiva 100
	Diapositiva 101
	Diapositiva 102
	Diapositiva 103
	Diapositiva 104
	Diapositiva 105
	Diapositiva 106
	Diapositiva 107
	Diapositiva 108
	Diapositiva 109
	Diapositiva 110
	Diapositiva 111
	Diapositiva 112
	Diapositiva 113
	Diapositiva 114
	Diapositiva 115
	Diapositiva 116
	Diapositiva 117
	Diapositiva 118
	Diapositiva 119
	Diapositiva 120
	Diapositiva 121
	Diapositiva 122
	Diapositiva 123
	Diapositiva 124
	Diapositiva 125
	Diapositiva 126
	Diapositiva 127
	Diapositiva 128
	Diapositiva 129
	Diapositiva 130
	Diapositiva 131
	Diapositiva 132
	Diapositiva 133
	Diapositiva 134
	Diapositiva 135
	Diapositiva 136
	Diapositiva 137
	Diapositiva 138
	Diapositiva 139
	Diapositiva 140
	Diapositiva 141
	Diapositiva 142
	Diapositiva 143
	Diapositiva 144
	Diapositiva 145
	Diapositiva 146
	Diapositiva 147
	Diapositiva 148
	Diapositiva 149
	Diapositiva 150
	Diapositiva 151
	Diapositiva 152
	Diapositiva 153
	Diapositiva 154: Contents
	Diapositiva 155
	Diapositiva 156: Some conclusions - mitigation
	Diapositiva 157: Conclusions
	Diapositiva 158
	Diapositiva 159: Gate’s proposals
	Diapositiva 160: More vaccines!!!
	Diapositiva 161
	Diapositiva 162
	Diapositiva 163

