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Abstract
Background: In May 2026, the World Health Organization (WHO) reported a multi-national 
cluster of Andes hantavirus (ANDV) infections linked to the cruise vessel M/V Hondius. The 
outbreak generated international concern because ANDV is associated with hantavirus pulmonary 
syndrome (HPS), a severe zoonotic disease with reported case-fatality rate (CFR) of 35-50%, despite 
limited person-to-person transmission. This rapid mini-review aimed to examine the virologic, 
epidemiologic, and public health significance of the ANDV outbreak while highlighting why 
evidence-based vigilance is more appropriate than disproportionate societal panic.

Methods: We conducted a rapid mini-review of the virologic, epidemiologic, phylogenetic, clinical, 
and public health dimensions of hantavirus infections with a focus on ANDV using literature 
identified through Google Scholar and publicly available reports from the WHO, the United States 
Centers for Disease Control and Prevention (CDC), and international public health agencies up to 
14 May 2026. 

Results: As of 13 May 2026, 11 ANDV outbreak-associated cases, including three deaths (CFR, 
27%), had been reported. Eight cases were laboratory-confirmed for ANDV infection, two were 
classified as probable, and one remained under investigation. Current evidence indicates that ANDV 
transmission remains epidemiologically constrained by low secondary attack rates, prolonged close-
contact requirements, limited asymptomatic spread, and absence of sustained community spread. 
The review identified several major public health implications, including the importance of early 
clinical recognition of HPS, implementation of infection-control measures, coordinated multi-
national surveillance, rapid diagnostic preparedness, and timely risk communication capable of 
balancing vigilance with avoidance of disproportionate societal alarm.

Conclusions: The M/V Hondius ANDV outbreak highlights that pathogens capable of causing severe 
disease are not necessarily capable of sustaining efficient transmission. Although ANDV warrants 
international surveillance and preparedness because of its substantial clinical severity and limited 
person-to-person transmission, currently available evidence suggests that the broader public health 
risk remains relatively low. Nevertheless, ongoing epidemiologic monitoring and international 
coordination remain essential as additional data emerge. Effective ANDV outbreak management 
therefore depends upon coordinated public health response, transparent risk communication, and 
evidence-based vigilance while avoiding disproportionate societal alarm.
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Abbreviations
AIC: Akaike Information Criterion; aLRT-SH: Approximate 

likelihood-ratio test Shimodaira–Hasegawa; ANDV: Andes 
hantavirus; BIC: Bayesian Information Criterion; CDC: United States 
Centers for Disease Control and Prevention; CFR: Case-fatality rate; 
COVID-19: Coronavirus disease 2019; DOBV: Dobrava-Belgrade 
virus; ECDC: European Centre for Disease Prevention and Control; 
Gn and Gc: Hantavirus envelope glycoproteins; GTR: General Time 
Reversible model; HFRS: Hemorrhagic fever with renal syndrome; 
HNTV: Hantaan virus; HPS: Hantavirus pulmonary syndrome; 
IHR: International Health Regulations; L: Large gene segment; M: 
Medium gene segment; MAFFT: Multiple alignment program for 
amino acid or nucleotide sequences; MEGA: Molecular Evolutionary 
Genetics Analysis; ML: Maximum-likelihood; PUUV: Puumala virus; 
RdRp: RNA-dependent RNA polymerase; RNA: Ribonucleic Acid; 
RT-PCR: Reverse-transcriptase polymerase chain reaction; S: Small 
gene segment; SARS-CoV-2: Severe acute respiratory syndrome 
coronavirus 2; SEOV: Seoul virus; SMS: Smart Model Selection; SNP: 
Single nucleotide polymorphism; SNV: Sin Nombre virus; WHO: 
World Health Organization

Introduction
Emerging infectious diseases often generate public fear and 

anxiety disproportionate to their actual epidemiologic potential [1-
4]. Inevitably, the recent reporting of a lethal hantavirus zoonotic 
virus aboard an international cruise ship evoked comparisons 
with previous global outbreaks [5]. Such reactions are particularly 
understandable in the post-coronavirus disease 2019 (COVID-19) 
era, during which confined maritime settings became emblematic 
of rapid pathogen transmission and international dissemination 
[6-9]. However, the ability of a pathogen to cause severe disease in 
individual patients does not necessarily mean the capability for its 
sustained population-level transmission [10]. Evolutionary models 
of pathogen fitness, including the trade-off hypothesis, suggest that 
maximum transmissibility is often achieved at intermediate levels of 
virulence, balancing efficient host-to-host spread against host death 
[11, 12]. Consequently, the pandemic potential is not directly related 
to pathogen virulence, but is determined by a complex interplay 
among transmissibility, host adaptation, timing of infectiousness, 
asymptomatic spread, environmental stability, and the ability to 
sustain repeated chains of community transmission [13].

In May 2026, the World Health Organization (WHO) and the 
United States Centers for Disease Control and Prevention (CDC) 
reported a multi-national cluster of Andes hantavirus (ANDV) 
infections linked to individuals aboard the M/V Hondius cruise 
ship [14, 15]. As of 8 May 2026, WHO had reported eight cases (six 
laboratory-confirmed and two probable cases) of Andes hantavirus 
(ANDV) infection, including three deaths, corresponding to an 
observed case-fatality rate (CFR) of approximately 38% [14]. By 13 
May 2026, the reported outbreak had expanded to 11 cases while the 
number of deaths remained unchanged at three, reducing the observed 
CFR to approximately 27% [16]. All confirmed cases were confirmed 
as ANDV infection through reverse-transcriptase polymerase chain 
reaction (RT-PCR) testing and/or viral sequencing [14, 16]. Several 
patients required international medical evacuation and intensive 
care management in South Africa, the Netherlands, Switzerland, and 
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Germany, while large-scale contact tracing and symptom monitoring 
operations were initiated across multiple jurisdictions, including St 
Helena, South Africa, Switzerland, and other transit countries [14].

Hantaviruses are enveloped, segmented, negative-sense RNA 
viruses in the order Bunyavirales, family Hantaviridae, and genus 
Orthohantavirus carried by rodents, shrews, and bats [17-19]. 
The term hantavirus derives from the Hantan River, which runs 
between North and South Korea near Songnaeri, where the eminent 
researcher Ho Wang Lee established a field research station during 
investigations of Korean hemorrhagic fever in the late 1970s [20-
23]. During the Korean War (1951-1954), more than 3000 soldiers 
developed a severe febrile illness characterized by hemorrhage, shock, 
and acute renal failure, with reported mortality approaching 10% 
[20-23]. Subsequent investigations led to the isolation of Hantaan 
virus (HNTV) from the lungs of the striped field mouse (Apodemus 
agrarius coreae), establishing the rodent reservoir basis of hantavirus 
transmission [23-25]. 

Hantaviruses cause two severe zoonotic syndromes worldwide; 
hantavirus pulmonary syndrome (HPS) in the Americas and 
hemorrhagic fever with renal syndrome (HFRS) in Europe and Asia 
[26-28]. HFRS occurs predominantly in Eurasia, whereas HPS remains 
largely confined to the Americas, reflecting the phylogeographic 
distribution of rodent reservoirs and the long-term coevolution of 
hantaviruses with their specific hosts [23, 26, 29].

Accordingly, distinct hantavirus species exhibit characteristic 
geographic distributions and organ tropisms [30, 31]. The Old World 
hantaviruses, which circulate predominantly in Europe and Asia, 
are classically associated with HFRS. In Asia, HNTV and Seoul virus 
(SEOV) predominantly target the kidneys and are major causes of 
HFRS [32-34]. In Europe, Dobrava-Belgrade virus (DOBV), Tula 
virus, and Puumala virus (PUUV) are associated with generally 
milder forms of HFRS, including nephropathia epidemica [35-38]. 
By contrast, the New World hantaviruses circulating in the Americas 
particularly, ANDV and Sin Nombre virus (SNV) primarily involve 
the pulmonary microvasculature, causing HPS, a severe respiratory 
syndrome associated with substantial mortality [39-41].

First characterization of ANDV was reported during a 1995 
outbreak of HPS in the Andean region of Patagonia in Argentina, 
from which the virus derives its name [42]. Since then, the ANDV 
remained a major cause of HPS in Chile and Argentina because of 
its documented ability for limited person-to-person transmission 
[41, 43, 44]. Nevertheless, the epidemiologic evidence supporting 
sustained human transmission remains limited and methodologically 
controversial. A systematic review by Toledo et al., which evaluated 
22 studies, concluded that — with the exception of a single 
prospective cohort study from Chile with a risk of bias — comparative 
epidemiologic evidence did not provide robust support for sustained 
human-to-human transmission of ANDV [45].

The HPS is characterized by rapidly progressive non-
cardiogenic pulmonary edema resulting primarily from endothelial 
hyperpermeability and dysregulated host immune activation, 
with reported CFR ranging from approximately 35% to 50% [46, 
47]. Despite this substantial mortality burden, epidemiologic 
investigations during previous ANDV outbreaks in Argentina and 
Chile demonstrated relatively inefficient secondary transmission 
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as opposed to the highly transmissible respiratory viruses such as 
influenza viruses or severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) [48-50]. Thus, although human infection occurs 
primarily through inhalation of aerosolized rodent excreta, available 
evidence suggests that person-to-person transmission, when it occurs, 
is uncommon and generally requires prolonged close exposure to 
symptomatic individuals [51].

Importantly, both WHO and CDC assessed the broader public 
health risk associated with the M/V Hondius ANDV outbreak 
as low [14, 15]. This distinction is epidemiologically important. 
Contemporary outbreak management requires avoidance of two 
opposing failures; complacency, which may delay recognition and 
containment, and alarmism, which can amplify misinformation, 

erode public trust, and provoke disproportionate societal responses 
[52]. The M/V Hondius ANDV outbreak may therefore represent a 
relatively contained zoonotic event that also offers a broader lesson 
in risk interpretation during an era of heightened global pandemic 
sensitivity [9, 53, 54].

This rapid mini-review aimed to synthesize current evidence 
regarding the virologic characteristics, transmission dynamics, 
epidemiologic implications, and public health significance of the 
M/V Hondius ANDV outbreak. Particular emphasis was placed on 
understanding why pathogens capable of causing severe disease are 
not necessarily capable of sustaining global pandemics, and why 
evidence-based vigilance remains more appropriate than panic. 
Relevant literature and public health reports from Google Scholar 

Figure 1: Maximum-likelihood phylogenetic analysis of Orthohantaviruses based on the near-complete 6320-base open reading frame of the L-segment 
RNA-dependent RNA polymerase (RdRp) gene from 21 human-derived GenBank viral sequences. Andes virus (ANDV) strains, highlighted in blue, clustered 
within the New World hantavirus lineage and remained genetically distinct from Old World Orthohantaviruses circulating in Europe and Asia. Branch support values 
are shown as approximate likelihood-ratio test Shimodaira–Hasegawa (aLRT-SH) statistics. The phylogenetic tree was reconstructed using PhyML version 3.0, 
midpoint-rooted, and visualized using FigTree version 1.4.4.
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search, WHO, CDC, and related international surveillance sources 
available up to 14 May 2026 were reviewed to contextualize the 
evolving epidemiologic and public health dimensions of the ANDV 
outbreak [55].

Virology and Transmission Dynamics of 
Hantaviruses

Hantaviruses are enveloped, negative-sense single-stranded RNA 
viruses belonging to the family Hantaviridae [23, 51]. Their tripartite 
genome consists of small (S), medium (M), and large (L) RNA 
segments [56]. These segments encode the nucleocapsid protein, 
envelope glycoproteins (Gn and Gc), and viral RNA-dependent RNA 
polymerase (RdRp), respectively [57-59]. Distinct hantavirus species 
are maintained within specific rodent reservoirs through persistent 
asymptomatic infection, reflecting long-standing virus-host co-
evolution and phylogeographic adaptation [29, 60]. Humans are 
incidental hosts and typically acquire infection through inhalation of 
aerosolized urine, saliva, or fecal particles shed by infected rodents, 
particularly in enclosed or poorly ventilated environments such as 
cabins, storage facilities, barns, garbage dumps, and military shelters 
[18, 30, 61, 62].

In this review, to characterize the genetic diversity of 
Orthohantaviruses infecting Homo sapiens, 21 complete L-segment 
RdRp gene sequences were retrieved from GenBank [63]. Multiple 
sequence alignment was performed using the Multiple alignment 
program for amino acid or nucleotide sequences (MAFFT) version 
7 online platform [64], and subsequently inspected in Molecular 
Evolutionary Genetics Analysis (MEGA) software (version 6.0) to 
verify open reading frames and alignment quality [65]. Maximum-
likelihood (ML) phylogenetic reconstruction was conducted using 
PhyML version 3.0 following model selection with Smart Model 
Selection (SMS) [66, 67]. Based on Akaike Information Criterion 
(AIC) and Bayesian Information Criterion (BIC) optimization, the 
General Time Reversible model with among-site rate heterogeneity 
(GTR+R) was identified as the best-fit nucleotide substitution model 
for the dataset [68]. Branch support was assessed using approximate 
likelihood-ratio test Shimodaira–Hasegawa (aLRT-SH) statistics 
[69]. The final phylogenetic tree was visualized and annotated using 
FigTree version 1.4.4 [70] (Figure 1).

Phylogenetic and genomic analyses additionally provided 
important insights into the probable origin and transmission 
dynamics of the ANDV outbreak. Sequencing performed by the Swiss 
National Reference Center for Emerging Viral Infections and the 
Institute of Medical Virology at the University of Zurich demonstrated 
that the ANDV outbreak-associated sequences exhibited a very high 
degree of genetic similarity, differing by at most a single nucleotide 
polymorphism (SNP) among analyzed cases [71, 72]. This limited 
genomic diversity supports the hypothesis that the ANDV outbreak 
most likely originated from a single zoonotic spillover event, or from 
a very limited number of closely related spillover events, followed by 
subsequent limited human-to-human transmission [72].

Hantavirus infection causes two principal clinical syndromes 
with distinct geographic distributions. In the Americas, HPS is 
characterized by fever, thrombocytopenia, endothelial dysfunction, 
and rapidly progressive noncardiogenic pulmonary edema that may 
culminate in refractory hypoxemic respiratory failure and cardiogenic 
shock [26-28, 73]. Reported CRF range from approximately 35% 
to 50%, particularly among patients requiring intensive care 

support [46, 47, 73]. In contrast, HFRS, observed predominantly in 
Europe and Asia, is characterized by acute kidney injury, vascular 
instability, and hemorrhagic manifestations, with mortality varying 
substantially according to viral species, from less than 1% for PUUV 
to approximately 15% for HNTV [30, 32, 74, 75].

The cardinal pathophysiologic feature of severe hantavirus disease 
is diffuse capillary leak resulting from endothelial hyperpermeability 
rather than direct viral cytopathic destruction [76-78]. Experimental 
and clinical studies suggest that immune-mediated mechanisms play a 
central role, including excessive activation of cytotoxic T lymphocytes, 
dysregulated cytokine release, increased vascular endothelial growth 
factor signaling, and disruption of endothelial barrier integrity [79-
82]. These processes contribute to plasma extravasation, pulmonary 
edema, hypotension, and multi-organ dysfunction [77, 78]. The 
severity of HPS therefore reflects an exaggerated host inflammatory 
response occurring within the pulmonary microvasculature [18].

Among hantaviruses, ANDV has a unique epidemiologic 
position because it has been reported as the only hantavirus 
associated with limited person-to-person transmission [41, 43, 
44, 83]. First recognized during outbreaks in Argentina and Chile, 
secondary ANDV transmission has been documented primarily 
among household contacts, intimate partners, and caregivers 
following prolonged close exposure to symptomatic patients [41, 43, 
44]. Nevertheless, such transmission remains relatively inefficient 
compared with highly transmissible respiratory pathogens [45, 49].

Thus, this transmission profile of ANDV reflects important 
biologic and epidemiologic constraints. Efficient pandemic 
pathogens typically exhibit several characteristics, including pre-
symptomatic infectiousness, short serial intervals, efficient airborne 
dissemination, and a substantial proportion of asymptomatic or 
minimally symptomatic infections [84-87]. Available evidence 
suggests that ANDV fulfills few of these criteria since person-to-
person transmission, when it occurs, is limited and generally requires 
prolonged close exposure to symptomatic individuals [45, 49]. 
Moreover, the rapid progression of severe HPS may paradoxically 
further reduce transmission potential by limiting patient mobility and 
social interaction during peak infectivity. Thus, although hantaviruses 
possess substantial pathogenic potential at the individual level, they 
remain primarily zoonotic viruses with limited capacity for sustained 
human adaptation and efficient population-level transmission [88].

The M/V Hondius ANDV Outbreak: A Test of 
International Preparedness

The ANDV outbreak linked to the cruise vessel M/V Hondius 
illustrates the operational challenges of containing zoonotic infections 
in an era characterized by rapid international mobility and highly 
interconnected travel networks. According to reports issued by the 
WHO and the CDC in May 2026, the vessel carried passengers and 
crew members from multiple countries, several of whom had already 
disembarked across different jurisdictions before recognition of the 
ANDV outbreak [14, 15]. This multi-national dispersion rapidly 
transformed a geographically localized outbreak into a complex 
transnational public health event requiring coordinated surveillance, 
diagnostic harmonization, international contact tracing, and real-
time information exchange among national health authorities.

The epidemiologic significance of the ANDV outbreak derived 
from the severity of HPS [89]. Additional concern arose from the 
involvement of the ANDV which is the only hantavirus reported to 
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be associated with limited person-to-person transmission. Although 
available evidence suggested that the risk of sustained secondary 
transmission remained low [41, 43, 44], the prolonged incubation 
period of ANDV — reported to range from 7 to 39 days — raised 
concern for delayed case emergence and necessitated expanded 
international contact tracing and monitoring of exposed individuals 
[90].

The WHO subsequently activated coordinated response measures 
under the framework of the International Health Regulations (IHR) 
[14, 91]. These interventions included deployment of outbreak 
specialists aboard the vessel, comprehensive clinical assessment of 
passengers and crew, multi-national contact tracing operations, 
operational guidance for safe disembarkation and onward travel, 
and laboratory coordination across affected countries [14]. In 
addition, approximately 2500 diagnostic kits are prepared to be 
shipped from Argentina to reference laboratories in five countries 
to strengthen testing capacity and accelerate case identification [92]. 
The ANDV outbreak therefore represented an important real-world 
demonstration of the continuing relevance of the IHR framework for 
managing rapidly evolving cross-border infectious threats.

Simultaneously, the CDC issued a Health Alert Network advisory 
urging heightened clinician awareness for compatible febrile and 
respiratory illness among exposed travelers while emphasizing 
that broader spread within the United States was considered 
“extremely unlikely” [93]. This dual message — heightened vigilance 
without disproportionate alarm — reflected an evidence-based 
risk communication strategy grounded in the known transmission 
dynamics of ANDV.

Cruise ships occupy a distinctive position in the modern 
epidemiology of infectious diseases because they combine several 
conditions conducive to outbreak amplification. These conditions 
include confined environments, multi-national passenger movement, 
delayed recognition of illness, shared ventilation systems, and intense 
global media scrutiny [94-97]. Following the COVID-19 pandemic, 
maritime outbreaks — exemplified by the COVID-19 outbreak 
aboard the Diamond Princess cruise ship — acquired substantial 
symbolic significance within the public imagination, often amplifying 
societal anxiety beyond the actual epidemiologic characteristics of 
the pathogen involved [98-101]. However, confined settings alone 
do not determine pandemic potential. The decisive factor remains 
the intrinsic transmission efficiency of the pathogen itself. The 
M/V Hondius ANDV outbreak therefore provides a critical lesson 
in contemporary outbreak interpretation. A pathogen capable of 
causing severe disease and international concern is not necessarily 
capable of sustaining efficient global transmission [102].

Why High CFR Does Not Necessarily Predict 
Pandemic Potential

A misconception in both public discussion and media reporting is 
the assumption that pathogens associated with high CFRs inevitably 
possess substantial pandemic potential [103-105]. In reality, virulence 
and transmissibility are biologically distinct properties that may even 
evolve in opposing directions. The capacity of a pathogen to sustain 
global spread depends less on the severity of illness it causes than on 
the efficiency of transmission within largely susceptible populations 
[106-109].

Several highly lethal pathogens have historically shown limited 
pandemic capacity because their routes and timing of transmission 

impose strong epidemiologic constraints. Ebola virus disease is 
instructive; despite CFRs that may exceed 50% in some outbreaks, 
transmission occurs mainly through direct contact with infectious 
body fluids, often during advanced symptomatic illness or after death, 
rather than through efficient casual respiratory spread [110]. This 
biology permits explosive local amplification, especially in healthcare 
or funeral settings, but also makes outbreaks more amenable to 
interruption through early case recognition, isolation, contact tracing, 
clinical care, and community engagement [111].

Andes hantavirus appears to follow a similar epidemiologic 
pattern, although through different virologic and transmission 
mechanisms. Hantavirus pulmonary syndrome is clinically severe, but 
severity alone does not generate pandemic fitness. Human infection 
usually follows inhalation of aerosolized rodent excreta, and reported 
person-to-person transmission of ANDV appears uncommon, 
clustered, and dependent on prolonged close exposure, particularly 
among household members, intimate partners, or caregivers [43, 
45]. Thus, the ANDV high CFR coexists with inefficient secondary 
transmission — a combination that warrants vigilance but argues 
against sustained pandemic spread.

By contrast, globally disseminated pandemic viruses frequently 
exhibit comparatively lower mortality but markedly greater 
transmission efficiency. For example, SARS-CoV-2 achieved 
sustained worldwide spread because it combined efficient respiratory 
transmission with pre-symptomatic infectiousness, environmental 
adaptability, and a substantial burden of asymptomatic or minimally 
symptomatic infection instead of high virulence [112-114]. Influenza 
viruses similarly exploit rapid replication, airborne dissemination, and 
frequent transmission during mild illness [115]. These characteristics 
enable repeated chains of community transmission before public 
health detection or intervention becomes possible.

Available data indicates that ANDV transmission occurs 
predominantly after symptom onset rather than during asymptomatic 
or presymptomatic phases, thereby limiting opportunities for 
unrecognized dissemination [40, 44, 45]. In addition, severe HPS 
frequently progresses rapidly to respiratory compromise and 
hospitalization, which may paradoxically reduce transmission 
potential by restricting mobility and social interaction during peak 
infectivity [116]. Epidemiologic investigations from previous ANDV 
outbreaks in Argentina and Chile have consistently demonstrated 
clustered transmission patterns, primarily among close contacts, 
without evidence of prolonged self-sustaining community spread 
[44, 48].

The relationship between virulence and transmissibility may 
therefore be partially paradoxical and called the trade-off hypothesis 
[11, 108, 109, 117]. Pathogens that rapidly incapacitate hosts may 
inadvertently restrict their own opportunities for dissemination, 
particularly when transmission requires close physical proximity 
[118]. This principle does not diminish the clinical severity of ANDV 
infection since HPS remains among the most lethal viral respiratory 
syndromes recognized in the Americas [46, 47, 119]. However, 
severity at the bedside does not necessarily translate into pandemic 
capability at the population level.

Importantly, WHO, the European Centre for Disease Prevention 
and Control (ECDC), CDC, and multiple national public health 
agencies have continued to classify the broader public health risk 
associated with the M/V Hondius ANDV outbreak as “low” or “very 
low” [14, 15, 92, 93, 120]. This assessment reflects not complacency, 
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but interpretation grounded in the established transmission biology of 
hantaviruses. The outbreak therefore highlights a critical distinction 
in emerging infectious diseases; pathogens capable of causing severe 
disease and international concern are not invariably capable of 
sustaining efficient global transmission.

Risk Communication: The Necessity of 
Vigilance Without Panic

Modern outbreak management depends as much upon 
effective risk communication as upon virologic containment. 
In the contemporary information milieu, public anxiety and 
misinformation may disseminate more rapidly than pathogens 
themselves [121-124]. As stated earlier, the post-COVID-19 era 
has substantially heightened global sensitivity toward emerging 
infectious threats, particularly those associated with international 
travel, cruise ships, or unexplained respiratory illness [9, 125, 126]. 
Under such conditions, geographically limited outbreaks may rapidly 
acquire disproportionate global visibility through continuous media 
coverage, social media amplification, and collective societal memory 
of previous pandemics [127, 128].

The M/V Hondius ANDV outbreak therefore represents 
an epidemiologic concern as well as a test of institutional risk 
communication. The appropriate response should be neither 
dismissal nor alarmism. Vigilance remains essential because 
zoonotic spillover events represent continuing opportunities for viral 
adaptation, ecological expansion, and unexpected epidemiologic 
behavior. Robust surveillance systems, diagnostic preparedness, 
infection-control capacity, and international coordination remain 
indispensable components of global health security. As illustrated 

in Figure 2, effective outbreak management requires a calibrated 
balance between legitimate epidemiologic vigilance and avoidance of 
disproportionate societal alarm.

At the same time, disproportionate panic may itself become 
a public health hazard [1, 129]. Inappropriate alarm can 
promote stigmatization of affected individuals, dissemination of 
misinformation, inappropriate resource allocation, unnecessary 
travel disruption, and erosion of public trust in health authorities 
[52, 130, 131]. Effective outbreak communication therefore requires 
calibrated transparency; acknowledging scientific uncertainty and 
clinical seriousness while simultaneously contextualizing the actual 
probability of sustained transmission [132]. The WHO Director-
General Tedros Adhanom Ghebreyesus reflected this balance by 
emphasizing both the seriousness of the ANDV outbreak and the 
currently low public health risk posed by the outbreak [92]. Such 
messaging is epidemiologically important because overstatement and 
understatement are equally capable of undermining public confidence 
[133]. Credible public health institutions must communicate 
proportionately to the available evidence rather than react to the 
emotional intensity surrounding a pathogen [134].

The M/V Hondius ANDV outbreak also underlines the enduring 
importance of international cooperation in infectious disease control. 
Pathogens do not recognize national borders, and containment 
increasingly depends upon transparent reporting, rapid data sharing, 
coordinated surveillance, and equitable diagnostic access [135, 136]. 
The IHR were designed for such cross-border events, providing a 
framework through which countries can coordinate responses to 
emerging health threats while minimizing unnecessary interference 
with travel and trade [137, 138]. Ultimately, the lesson of the M/V 

Figure 2: Framework for interpreting pandemic risk during the M/V Hondius Andes hantavirus (ANDV) outbreak. The central framework illustrates the major 
biologic and epidemiologic constraints limiting the pandemic potential of ANDV. Red panels represent principal drivers of public anxiety and risk amplification. Blue 
panels represent appropriate evidence-based public health responses. IHR: International Health Regulations.
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Hondius ANDV outbreak is not that highly pathogenic zoonotic 
viruses should be trivialized, but rather that they must be interpreted 
through rigorous epidemiologic analysis rather than reflexive fear. 
Vigilance grounded in evidence remains more sustainable, more 
credible, and more effective than panic.

Clinical and Public Health Implications of 
the M/V Hondius ANDV Outbreak

Several important clinical and public health lessons emerge from 
the M/V Hondius ANDV outbreak. First, clinicians should maintain 
heightened diagnostic suspicion for hantavirus infection in travelers 
presenting with acute febrile illness, thrombocytopenia, unexplained 
pulmonary infiltrates, or rapidly progressive respiratory compromise 
following exposure to rodent-infested environments or recognized 
outbreak settings [15, 92, 120]. Early recognition is particularly 
important because HPS may deteriorate abruptly after the onset of 
cardiopulmonary manifestations, frequently progressing within 
hours to severe hypoxemia, non-cardiogenic pulmonary edema, 
shock, and intensive care requirement [139]. Delayed diagnosis 
may additionally increase the risk of unrecognized exposure among 
healthcare personnel and close household contacts, particularly in 
the context of ANDV infection, for which limited person-to-person 
transmission has been reported [140].

Second, infection-control measures should remain evidence-
based and proportionate to the known transmission dynamics 
of ANDV. Current epidemiologic evidence supports active 
surveillance, prompt diagnostic evaluation, and targeted isolation 
of symptomatic high-risk contacts, particularly among individuals 
with prolonged close exposure to confirmed cases [14, 15, 120]. 
However, implementation of broad quarantine measures in the 
absence of evidence for efficient sustained transmission may generate 
substantial societal and economic disruption while providing limited 
epidemiologic benefit [141, 142]. Public health responses that exceed 
the biologic realities of a pathogen risk misallocation of healthcare 
resources, amplification of public anxiety, and unintended erosion of 
confidence in health institutions.

Third, the ANDV outbreak reinforces the continuing importance 
of zoonotic surveillance within an increasingly interconnected 
ecological landscape [143]. Climate change, deforestation, urban 
expansion, biodiversity disruption, and shifting rodent population 
dynamics continue to alter patterns of human–wildlife interaction, 
thereby increasing opportunities for spillover of rodent-borne 
pathogens [144-146]. Hantavirus ecology is particularly influenced 
by environmental fluctuations affecting reservoir abundance and 
behavior, including rainfall variability, food availability, and habitat 
displacement [147, 148]. Consequently, future emergence patterns 
may become less geographically predictable as ecological pressures 
reshape reservoir distribution and human exposure risk [149]. 
The ANDV outbreak also highlights the necessity of maintaining 
international laboratory preparedness and diagnostic surge capacity 
[91, 150]. Because hantavirus infections remain uncommon in 
many regions outside endemic areas, delayed recognition may 
occur in healthcare systems unfamiliar with the clinical syndrome. 
Rapid access to molecular diagnostics, standardized laboratory 
protocols, and coordinated international reporting mechanisms 
therefore remains essential for timely case identification, outbreak 
containment, and accurate epidemiologic assessment.

Equally important is the management of public uncertainty. 
Scientific credibility during outbreaks depends not upon projecting 

absolute certainty, but upon communicating evolving evidence 
transparently, accurately, and proportionately [133]. Public trust 
may be undermined both by minimization of legitimate risks and by 
exaggerated speculation unsupported by epidemiologic data [151]. 
Effective outbreak communication therefore requires continual 
recalibration as new evidence emerges, particularly during rapidly 
evolving multi-national events associated with intense media visibility 
and heightened post-pandemic public sensitivity.

Finally, the M/V Hondius ANDV outbreak serves as a broader 
reminder that preparedness for emerging infectious diseases cannot 
be restricted solely to pathogens with obvious pandemic potential. 
Even epidemiologically constrained zoonotic viruses may generate 
substantial clinical burden, international disruption, and public 
anxiety when introduced into highly mobile global populations [152, 
153]. The challenge for modern public health systems is therefore 
to distinguish rigorously between pathogens requiring sustained 
pandemic concern and those warranting focused containment 
without disproportionate societal alarm.

Conclusion
The ANDV outbreak linked to the M/V Hondius represents a 

clinically severe yet epidemiologically constrained zoonotic event. 
Although ANDV warrants close international monitoring because of 
its reported potential for limited person-to-person transmission and 
the substantial mortality associated with HPS, current evidence does 
not support a high risk of sustained global dissemination. Rather, 
the ANDV outbreak highlights a fundamental principle in infectious 
disease epidemiology; the ability of a pathogen to cause severe illness 
does not necessarily confer the capacity to generate a pandemic. 
Pandemic potential is determined less by virulence alone than by 
the interaction among transmissibility, timing of infectiousness, 
host adaptation, environmental stability, and the ability to sustain 
repeated chains of community transmission. In contrast to highly 
transmissible respiratory viruses such as influenza viruses and 
SARS-CoV-2, ANDV transmission appears biologically constrained 
by the requirement for prolonged close exposure, limited evidence 
for asymptomatic dissemination, relatively inefficient secondary 
transmission, and rapid progression to severe symptomatic disease. 
These virologic and epidemiologic characteristics substantially 
reduce the likelihood of uncontrolled international spread despite the 
high CFR associated with HPS. At the same time, the M/V Hondius 
ANDV outbreak highlights the importance of global preparedness for 
emerging zoonotic threats in an era of unprecedented international 
mobility. Rapid multi-national coordination, timely diagnostic 
deployment, transparent surveillance systems, and implementation 
of the IHR remain essential components of effective outbreak 
containment. Equally important is the maintenance of evidence-
based risk communication capable of informing the public without 
amplifying disproportionate fear or misinformation. The appropriate 
response to outbreaks of this nature is therefore neither complacency 
nor alarmism, but disciplined vigilance grounded in epidemiologic 
evidence and scientific proportionality. In an era increasingly 
shaped by both emerging pathogens and accelerated information 
dissemination, maintaining perspective may itself represent an 
essential component of global health security.
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