


Literature review: 
vector-borne diseases (viruses)

INDIANA UNIVERSITY SCHOOL OF MEDICINE

Natasha Louise Tilston, Ph.D
Assistant Professor
Department of Microbiology and Immunology





1. Detection: Human case of Potasi and Lone Star viruses (bunyaviruses)

2. Transmission: Mother to fetus of Oropouche virus (bunyavirus)

3. Treatment: Antiviral treatment of arenaviruses

Papers for today



Bunyaviruses and arenaviruses are negative-sense RNA viruses



Transmission cycles of bunya- and arena- viruses

(arthropod-borne viruses) (rodent-borne viruses)



(Coalition for Epidemic Preparedness Innovations)

Bunyaviruses and arenaviruses



Paper 1:



Hypothesis and Objectives

Unbiased clinical metagenomic next-generation sequencing (mNGS) enables the 

detection of viral pathogens missed by targeted diagnostics, offering a powerful tool 

for patient diagnosis.

Investigate two unexplained cases of fatal meningoencephalitis in 

immunocompromised patients.





Case 1 (2020)
Patient: 
60-year-old male from Ohio with stage IV non-Hodgkin lymphoma.

Symptoms: 
Cognitive decline, headache, fatigue, ataxia, fever, conjunctivitis.

Diagnostics:
• Conventional tests (PCR, serology) negative.

• Clinical metagenomic next-generation sequencing (mNGS) detected Potasi 

virus (POTV).

Outcome: 
Progressive neurologic deterioration, died 37 days after admission.



Case 2 (2023)
Patient: 
60-year-old male from Idaho with common variable immunodeficiency.

Symptoms: 
Headache, memory difficulties, altered behavior, fever, confusion.

Diagnostics:
• Standard tests negative.

• mNGS detected Lone Star virus (LSV).

Outcome: 
Neurologic deterioration, died 26 days after admission.



Methods and Results
• Sample Type: 

 Cerebrospinal fluid (CSF) 

• Sequencing Approach:
 Clinical mNGS performed at UCSF Clinical Microbiology Laboratory.

• Bioinformatics pipeline: 
 SURPI+ for taxonomic classification and pathogen detection.
 GenBank database
 Potasi virus: 72 reads mapped (~5.1% genome coverage).
 Lone Star virus: 2,460 reads mapped (~13.6% genome coverage).
 Multiple sequence alignment (MAFFT) and maximum-likelihood phylogenetic trees 

(PHYML) to confirm virus identity.



Significance

• First report of fatal CNS infections caused by POTV and LSV in humans. Both 

viruses have previously only been isolated from mosquitoes (POTV) and ticks 

(LSV).

• Demonstrates diagnostic challenges for detecting emerging or neglected viral 

pathogens. 

• Highlights the power of agnostic mNGS for detecting emerging or neglected viral 

pathogens. 

• Underscores the need for continued arbovirus surveillance.



Paper 2:



Timeline of OROV outbreak in 2024



Timeline of OROV outbreak in 2024



Hypothesis and Objectives

Oropouche virus (OROV) infection during pregnancy may lead to adverse maternal 

and fetal outcomes, including spontaneous abortion, and fetal malformations.

1. Describe clinical and epidemiologic characteristics of OROV infection in pregnant 

women.

2. Evaluate maternal and neonatal outcomes, including potential vertical 

transmission.

3. Identify potential adverse pregnancy outcomes associated with OROV infection.



Study site: Espírito Santo State (March – December 2024)

BRAZIL



Findings

• OROV-positive by RT-PCR. 

• 4,062 OROV cases reported. 73 in pregnant women. 

• 15 concluded pregnancies at time of the study:

 - 14 live births (10 cesarean sections, all full-term).

 - 1 spontaneous abortion (first trimester).

 - 5 placentas tested positive for OROV RNA (third-trimester infections).

 - 2 cases of possible vertical transmission were identified.

   - 1 neonate presented with corpus callosum dysgenesis.

   - 1 neonate showed symptomatic intrapartum transmission (symptoms 

    at one-day of life, progressed healthy).



Significance

• First large case series linking OROV infection to maternal-fetal health outcomes.

• Provides evidence of possible vertical and intrapartum transmission.

• Highlights potential link between first-trimester infections and adverse outcomes 

(e.g., spontaneous abortion, fetal malformation).

• Underscores need for:

  - Enhanced surveillance in pregnant populations.

  - Strengthened diagnostics and public health measures.

  - Further research on teratogenicity and placental transmission.



Paper 3:

20 Nov 2024
Vol 16, Issue 774



Hypothesis and Objectives

4′-fluorouridine (4′-FlU) is a potent, orally bioavailable ribonucleoside analog that 

can inhibit pathogenic arenaviruses, reducing disease severity and mortality even 

when administered at low doses or after delayed treatment.

1. Assess the antiviral efficacy of 4′-FlU against Old World and New World 

arenaviruses in vitro.

2. Evaluate the protective efficacy of oral 4′-FlU in guinea pig models of Lassa 

virus (LASV) and Junín virus (JUNV) infection.

3. Determine the pharmacokinetic properties and safety profile of 4′-FlU.



4′-fluorouridine (4′-FlU)



Methods

• In vitro
 model: Huh7, HeLa, and Vero E6 cell lines
 viruses: LASV, LUJV, JUNV, MACV, ANDV, HeV, SNV
 output: infectious virus yield reduction and cytotoxicity 
   EC50 (50% effective concentration, low EC50 = potent compound)
   CC50 (50% cytotoxic concentration, high CC50 = low toxicity) 

• In vivo
 model: guinea pig, lethal, oral, doses: 0.15 – 5 mg/kg
 viruses: LASV, JUNV
 output: pharmacokinetics, survival, and viral tissue load



Results: 4’-FIU inhibits LASV and JUNV in cell culture

Lassa virus (LASV) Junín virus (JUNV)

• Huh7 cells, pre-treatment for 1-2 hours, MOI=0.1, measured infectious virus at 72 h.p.i.





Results: Therapeutic efficacy in LASV

QD  = oral dosing
QOD = once every other day



Results: Therapeutic efficacy in JUNV

QD  = oral dosing
QOD = once every other day



Results: Delayed efficacy in JUNV



Significance

• No approved antivirals are available for highly pathogenic arenaviruses

• LASV causes 300,000 infections and 5,000 deaths in West Africa annually

• In guinea pigs, 4’-FIU access several tissues at concentrations high enough for an 

antiviral effect

• The first preclinical study to demonstrate that 4’-FIU is a promising candidate for 

the treatment of several arenaviruses



Take home message from the three papers

• Advanced sequencing technologies (mNGS) can be critical in pathogen surveillance 
and diagnostics.

• Emerging and neglected arboviruses and arenaviruses pose significant threats to 
immunocompromised individuals, pregnant populations, and public health at large.

• Development of broad-spectrum antiviral therapies are critical for outbreak and 
pandemic preparedness against emerging and reemerging viruses.

These studies highlight the urgency of integrating genomic diagnostics, public health 

monitoring, and antiviral drug development to mitigate viral threats in high-risk 

populations.

 





Questions?

Natasha Louise Tilston, Ph.D.
ntilston@iu.edu
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