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What we talk about today

➢ Oropouche virus in Latin America

➢ First documented transmission of Alzheimer’s Disease

➢ FDA accepts first AI algorithm to drug development tool pilot

➢ Multi-country dengue outbreaks in Africa 

➢ Butantan dengue vaccine phase 3 results out 
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Oropouche virus detections: humans, vertebrate hosts, midges, mosquitoes

Wesselmann KM, et al, Lancet Infect Dis. 2024 doi: 10.1016/S1473-3099(23)00740-5 
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Oropouche Virus (OROV) in Latin America

 OROV causes unspecific febrile symptoms BUT occasionally can result in 
meningoencephalitis.

 In past 70 years, a notable increase in incidence geographical spread of OROV 
infections has been observed, highlighting a growing public health concern. 

 The OROV genome is tri-segmented, which allows for reassortment.

 3 reassortants are known, 2 (Madre de Dios; Iquitos viruses) associated with human 
diseases.

 Human transmission by bites of midges, but OROV presence in various mosquito 
species and a wide range of vertebrate hosts - potential for widespread emergence.

 However, the virus’ transmission cycle is poorly understood. 

 Laboratory diagnostics are crucial, but robust commercial tests are scarcely 
available.

 Pathogenesis and possibility / extent of repeated infection by different OROV 
reassortants are unknown.

 Risk assessments and effective public health strategies to combat Oropouche
fever are needed

Wesselmann KM, et al, Lancet Infect Dis. 2024 doi: 10.1016/S1473-3099(23)00740-5 
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"𝘛𝘩𝘦 𝘤𝘭𝘪𝘯𝘪𝘤𝘢𝘭 𝘴𝘺𝘯𝘥𝘳𝘰𝘮𝘦 𝘥𝘦𝘷𝘦𝘭𝘰𝘱𝘦𝘥
𝘣𝘺 𝘵𝘩𝘦𝘴𝘦 𝘪𝘯𝘥𝘪𝘷𝘪𝘥𝘶𝘢𝘭𝘴 𝘤𝘢𝘯, 

𝘵𝘩𝘦𝘳𝘦𝘧𝘰𝘳𝘦, 𝘣𝘦 𝘵𝘦𝘳𝘮𝘦𝘥 𝘪𝘢𝘵𝘳𝘰𝘨𝘦𝘯𝘪𝘤
𝘈𝘭𝘻𝘩𝘦𝘪𝘮𝘦𝘳’𝘴 𝘥𝘪𝘴𝘦𝘢𝘴𝘦, 𝘢𝘯𝘥
𝘈𝘭𝘻𝘩𝘦𝘪𝘮𝘦𝘳’𝘴 𝘥𝘪𝘴𝘦𝘢𝘴𝘦 𝘴𝘩𝘰𝘶𝘭𝘥 𝘯𝘰𝘸
𝘣𝘦 𝘳𝘦𝘤𝘰𝘨𝘯𝘪𝘻𝘦𝘥 𝘢𝘴 𝘢 𝘱𝘰𝘵𝘦𝘯𝘵𝘪𝘢𝘭𝘭𝘺
𝘵𝘳𝘢𝘯𝘴𝘮𝘪𝘴𝘴𝘪𝘣𝘭𝘦 𝘥𝘪𝘴𝘰𝘳𝘥𝘦𝘳."

https://www.nature.com/articles/s41591-023-02729-2
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FDA accepts first AI algorithm to drug development tool pilot, with 
Deliberate AI’s anxiety and depression assessment

Deliberate AI’s technology takes in a range of patient data—including facial expressions, 
speech behaviors and acoustics, physical movements, pupil changes and vital signs—to 

build a quantitative assessment of each patient’s mental health.
https://www.fiercebiotech.com/medtech/fda-accepts-first-ai-algorithm-drug-development-tool-pilot-deliberate-ais-anxiety-and



id-ea.orghttps://reliefweb.int/report/burkina-faso/who-african-region-health-emergency-situation-report-multi-country-outbreak-dengue-consolidated-regional-situation-report-002-14-january-2024

REMINDER
About 1 in 20 people who get sick with 
dengue will develop severe dengue.
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Phylogenetic Map of Selected Flaviviruses

Süss J, Schrader C., “Durch Zecken übertragene humanpathogene und bisher als apathogen geltende Mikroorganismen in Europa, Te il I, Zecken und Viren“, Bundesgesundheitsbl-Gesundheitsforsch-Gesundheitsschutz 
2004, 47, 392-404.
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Dengue-Definition

Dengue is an

- acute, systemic flavivirus disease;

- caused by 4 closely related but antigenically distinct Dengue Viruses (DENV), i.e.                                          
serotypes 1, 2, 3, and 4; 

- transmitted to humans primarily by Aedes aegypti mosquitoes (rarely Ae. albopticus).

- Clinically

- ~75% of infections are asymptomatic, 

- ~20% result in mild unspecific flu-like disease (Dengue fever, DF), 

- ~5% are severe (dengue hemorrhagic fever, DHF), usually second infection (ADE)                             

(case fatality rate (CFR): 2.5% globally). 

- Today, half of the world´s population is at risk for infection; there are 100-400 million cases annually with 

up to 40,000 deaths

- No specific therapy is available, vaccine prevention is of utmost importance

See:  Ng & Meyer (2022): Course: 54 - Dengue (vaccitutor.com)

https://vaccitutor.com/course/view.php?id=96
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Licenced DENV vaccines

• Efficacy trials with three dengue vaccines have been completed. 

• Dengvaxia (Sanofi): Yellow fever virus–derived vaccine integrated chimerically with the structural 

regions of the four DENV serotypes. (three dose-schedule)

• Vaccinated seronegative participants: unexpected breakthrough DENV infections, including 

severe disease, in some cases leading to hospitalization for vascular permeability.

• Vaccinated seropositive participants were protected against breakthrough DENV illnesses. 

• TAK-003 (Qdenga (Takeda); 2 doses), contains live, attenuated DENV-2 plus DENV-2 chimeras of the 

structural regions of DENV-1, DENV-3, DENV-4.

• Vaccinated seronegative participants and seropositive participants were highly protected 

against DENV-2 disease. 

• Limitation: absence of DENV-4 infections. 

• Moderate protection against DENV-1 disease in both, seronegative / seropositive participants

• Possibly: higher hospitalization rate for DENV-3 disease among vaccinated seronegatives

Halstead BS, N Engl J Med 2024; 390:464-465 DOI: 10.1056/NEJMe2314240
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Overall efficacy: 79.6% in disease prevention

Efficacy against dengue in seropositive: 89.2%

Efficacy against dengue in seronegative: 73.6%

The study also evaluated efficacy against each DENV serotype

Against DENV-1: 89.5%

Against DENV-2: 69.6%

DENV-3 and DENV-4 not circulating during the evaluation period

Kallas et al., N Engl J Med 2024; 390:397-408    DOI: 10.1056/NEJMoa2301790
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Efficacy of Butantan DENV Vaccine, Brazil

Kallas et al., N Engl J Med 2024; 390:397-408    DOI: 10.1056/NEJMoa2301790
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Butantan DENV vaccine efficacy
Confirmed Dengue Cumulative Vaccine Placebo

Vaccine Efficacy
(95% CI) Cases

Person-Yrs at 
Risk

Estimated
Incidence (95% 

CI) Cases
Person-Yrs at 

Risk

Estimated
Incidence (95% 

CI)

% no.(total no.) no. (total no.)

Any DENV serotype

Seropositives 89.2
(77.6 to 95.6)

8/4,994 10,063 0.08 (0.03 to 
0.16)

45/3,023 6,092 0.74 (0.54 to 
0.99)

Seronegatives 73.6
(57.6 to 83.7)

26/4,826 9,573 0.27 (0.18 to 
0.40)

55/2,690 5,350 1.03 (0.77 to 
1.34)

DENV-1

Seropositives 96.8   
(81.0 to 99.8)

1/4,994 10,065 0.01 (0.00 to 
0.06)

19/3,023 6,101 0.31 (0.19 to 
0.49)

Seronegatives 85.6  
(69.1 to 94.0)

8/4,826 9,582 0.08 (0.04 to 
0.17)

31/2,690 5,365 0.58 (0.39 to 
0.82)

DENV-2

Seropositives 83.7 
(63.1 to 93.5)

7/4,994 10,063 0.07 (0.03 to 
0.14)

26/3,023 6,107 0.43 (0.28 to 
0.62)

Seronegatives 57.9                               
(20.8 to 78.1

18/4,826 9,579 0.19 (0.11 to 
0.30)

24/2,690 5,376 0.45 (0.29 to 
0.66)

Kallas et al., N Engl J Med 2024; 390:397-408    DOI: 10.1056/NEJMoa2301790
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Butantan DENV Vaccine Study in Brazil 

• Absence of cases of DENV-3 and DENV-4: due introduction of Zika virus (ZIKV) to Brazil in 

2015. 

• The number of ZIKV infections exploded to epidemic proportions and was followed in 

both 2017 and 2018 by an 80% reduction in total dengue cases and deaths.

• Among 270 study participants with DENV-disease symptoms, none were severely ill or 

hospitalized.

• This is in stark contrast to the frequency of severe dengue or hospitalization of vaccinees 

and controls in clinical trials of Dengvaxia and TAK-003

• ZIKV, a flavivirus, behaves antigenically like a fifth DENV. A person with monotypic 

DENV immunity who has been infected with ZIKV converts to the immune status of 

a person who has been infected with two DENV serotypes.

• WHO (SAGE): Seropositves >9 years: to receive three doses Dengvaxia.                          

Considering: Persons 6 - 16 years, highly endemic countries: two doses of Qdenga.                                

Given PH implications (DENV ante portas!), Butantan trial to be expanded.

Halstead BS, N Engl J Med 2024; 390:464-465 DOI: 10.1056/NEJMe2314240
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