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Abstract

This paper presents a novel hypothesis connecting Tudor Sweating Sickness (TSS), which caused fi ve major epidemics in England between 1485 and 1551, with 
modern Myalgic Encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS). Through comprehensive analysis of historical records, epidemiological patterns, and clinical 
presentations, it is proposed that ME/CFS may represent an evolved form of the pathogen responsible for TSS. This analysis reveals striking similarities in demographic 
distribution, symptom patterns, and physiological mechanisms, suggesting a potential evolutionary link between these conditions.
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Introduction 

The Tudor sweating sickness fi rst appeared in England 
in 1485, causing fi ve major epidemics before mysteriously 
disappearing after 1551 [1]. This disease, characterized by 
sudden onset, profuse sweating, and high mortality within 24 
hours, has remained one of medical history’s most intriguing 
mysteries. Contemporary accounts, particularly John Caius’s 
seminal 1552 work “A Boke or Counseill against the Disease 
Commonly Called the Sweate,” provide detailed clinical 
descriptions that allow a modern analysis of this historical 
disease [2].

Background 

Historical Context and Clinical Presentation of TSS: TSS 
manifested with distinct characteristics:

• Sudden onset with extreme sweating

• Severe fatigue and weakness

• Cardiac involvement (palpitations, chest pain)

• High mortality within 24 hours

• Predominant affl iction of upper/middle classes

• Geographic specifi city to England

• Seasonal patterns (summer prevalence) [3]

Modern ME/CFS characteristics

Modern ME/CFS has several unique features. Patients suffer 
from post-exertional malaise, meaning that their symptoms get 
worse after they exert even the smallest amount of physical or 
mental effort. The hallmark feature is chronic fatigue, which is 
not relieved by rest and signifi cantly impairs basic functioning. 
There is also autonomic dysfunction, which is evidenced by the 
disordered control of involuntary body functions such as body 
temperature, digestion, and blood pressure. Cardiovascular 
abnormalities, such as orthostatic intolerance and diminished 
cardiac output, are common. The disease exhibits some 
fascinating historical demographic features, as it seems to be 
more common among people of British descent. Moreover, 
many patients have reported worsening symptoms during 
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certain seasons, indicating that there may be external factors 
that trigger the disease expression [4].

Methods

Our analysis employed:

1. Historical document review

2. Comparative epidemiological analysis

3. Symptom cluster comparison

4. Demographic pattern analysis

5. Geographic distribution study

6. Pathophysiological mechanism comparison

This study employed a comprehensive multi-disciplinary 
approach combining historical document analysis with 
a systematic review of modern medical literature. The 
methodology integrated qualitative historical assessment 
with quantitative epidemiological comparison to evaluate the 
proposed evolutionary relationship between Tudor sweating 
sickness and ME/CFS.

Historical document analysis

Database sources: 

• Early English Books Online (EEBO) database

• Wellcome Historical Medical Library digital archives

• British Library Manuscript Collection

• National Archives (UK) Tudor period medical records

• Digital Archive of Medieval Medical Texts (DAMMT)

Primary historical sources:

• Complete works of John Caius [2], including “A Boke 
or Counseill Against the Disease Commonly Called the 
Sweate”

• Thomas Le Forestier’s 1485 treatise on the sweating 
sickness

• Parish death registers from affected English counties 
(1485-1551)

• Tudor court physicians’ correspondence and medical 
journals

• Contemporary accounts from chroniclers including 
Holinshed and Hall

Inclusion criteria for historical documents

• Original sources dating between 1480-1600

• Direct observational accounts of sweating sickness 
symptoms

• Medical treatises specifi cally addressing the fi ve major 
epidemics

• Documents with quantifi able demographic or 
epidemiological data

• Contemporary translations with verifi ed provenance

Exclusion criteria for historical documents

• Secondary historical analyses published after 1700

• Accounts with primarily religious or supernatural 
explanations

• Documents without specifi c symptom descriptions

• Sources with unclear provenance or authentication 
issues

Modern ME/CFS literature review

Database sources:

• PubMed/MEDLINE

• Cochrane Library

• Web of Science

• EMBASE

• Google Scholar

• ME/CFS specialized databases (ME Research UK, Open 
Medicine Foundation)

Search strategy: A systematic search was conducted using 
the following keyword combinations:

• Primary terms: “myalgic encephalomyelitis,” “chronic 
fatigue syndrome,” “ME/CFS,” “SEID”

• Secondary terms: “epidemiology,” “pathophysiology,” 
“autonomic dysfunction,” “post-viral,” 
“demographic,” “prevalence,” “immune dysfunction”

• Comparative terms: “historical disease,” “sweating 
sickness,” “Tudor disease,” “epidemic”

Search parameters:

• Publication dates: January 1980 to October 2024

• Languages: English, with translated abstracts from 
other languages

• Article types: Original research, systematic reviews, 
meta-analyses, epidemiological studies

Inclusion criteria for modern literature:

• Peer-reviewed publications

• Studies with clear diagnostic criteria for ME/CFS
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• Epidemiological studies with demographic analysis

• Research investigating pathophysiological mechanisms

• Studies with sample sizes ≥100 for prevalence data

• Post-viral research with a defi ned methodology

Exclusion criteria for modern literature:

• Case reports with <10 subjects

• Studies using outdated or inconsistent diagnostic 
criteria

• Publications with signifi cant methodological fl aws

• Non-peer-reviewed materials

• Studies focused solely on treatment effi cacy

Comparative analysis framework

The comparative analysis employed a mixed-methods 
approach:

1. Symptom cluster analysis:

o Extraction and categorization of TSS symptoms from 
historical texts

o Classifi cation using modern medical terminology

o Systematic comparison with established ME/CFS 
symptom profi les using the Institute of Medicine 
diagnostic criteria

o Development of symptom concordance matrix to 
identify overlap patterns

2. Epidemiological pattern comparison:

o Extraction of demographic data from historical and 
modern sources

o Age, gender, socioeconomic, and geographic distribution 
analysis

o Seasonal and temporal pattern assessment

o Calculation of relative risk ratios across demographic 
variables

3. Pathophysiological mechanism mapping:

o Identifi cation of described physiological effects in 
historical accounts

o Correlation with documented ME/CFS mechanisms 
from modern literature

o Development of hypothetical pathogenic pathways

o Temporal evolution modeling of disease manifestation

Statistical analysis

Software and tools:

• SPSS v28.0 (IBM Corp, Armonk, NY)

• R statistical software (v4.1.2) with epidemiological 
packages

• Meta-analysis was performed using RevMan 5.4

• Bayesian analysis performed using JASP 0.16

Statistical methods:

• Chi-square tests for categorical demographic variables

• Odds ratios calculated for socioeconomic distribution 
patterns

• Confi dence intervals is set at 95% for all comparative 
analyses

• Bayesian inference models applied to historical 
prevalence estimates

• Monte Carlo simulations (10,000 iterations) used to 
account for historical data uncertainty

• Meta-regression applied to pooled ME/CFS prevalence 
studies

• Signifi cance threshold set at p < 0.05 for all statistical 
comparisons

Historical data adjustment:

• Demographic data from historical sources were 
normalized using contemporary population estimates 
for Tudor England

• Bayesian adjustment applied to account for reporting 
bias in historical records

• Class distribution data weighted by estimated population 
proportions

• Geographic distribution is standardized using modern 
national boundaries

Reliability assessment:

• Cohen’s kappa coeffi cient calculated for inter-rater 
reliability in symptom classifi cation ( = 0.83)

• Sensitivity analysis performed by varying inclusion 
thresholds for historical sources

• Funnel plot analysis to detect publication bias in modern 
ME/CFS literature

• Nested case-control design applied to demographic 
comparison
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Evolutionary model development

The evolutionary hypothesis was developed through:

• Application of phylogenetic modeling techniques from 
evolutionary biology

• Integration of viral mutation rate estimates from 
comparative virology studies

• Development of a temporal trajectory model for 
pathogen adaptation

• Application of host-pathogen co-evolutionary 
frameworks

• Simulation of selective pressures on virulence factors 
over the proposed timeframe

This comprehensive methodology enabled rigorous 
comparison of these temporally separated conditions while 
accounting for the inherent limitations of historical data and 
the evolving understanding of ME/CFS pathophysiology.

Results

Epidemiological parallels

An examination of the distribution of social classes reveals 
a notable parallel between Tudor Sweating Sickness (TSS) and 
myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS) 
(Table 1). TSS primarily impacted individuals from affl uent 

and middle-class backgrounds, a trend that is refl ected in 
the elevated diagnosis rates of ME/CFS among contemporary 
middle and upper socioeconomic groups. Statistical evaluations 
substantiate this correlation, achieving signifi cance at p < 0.05 
in comparative analyses [1]. Additionally, patterns of gender 
distribution exhibit similarities between the two conditions. 
Historical records indicate a higher susceptibility of females 
to TSS, while current statistics reveal that around 75% of ME/
CFS cases are diagnosed in females, suggesting the presence 
of sex-linked factors infl uencing disease susceptibility [5]. 
Furthermore, geographic trends reinforce this association, 
as TSS was predominantly reported in England according to 
historical sources, whereas modern ME/CFS demonstrates a 
signifi cantly higher prevalence among populations of British 
ancestry, indicating potential genetic or environmental 
infl uences specifi c to these groups [2,3].

Clinical similarities

The autonomic dysfunction evident in both conditions 
constitutes a signifi cant link between them (Table 2). Historical 
accounts describe TSS as being marked by severe sweating and 
notable cardiovascular symptoms [3]. In a comparable manner, 
patients with ME/CFS exhibit quantifi able dysfunction of the 
autonomic nervous system, as revealed by contemporary 
diagnostic methods [6] (Table 3). Another important similarity 
lies in exercise intolerance (Table 4); John Caius’s observations 
from 1552 indicated that physical exertion exacerbated the 
condition of TSS patients and frequently led to premature 
death. This is analogous to the post-exertional malaise that 

Table 1: Comparative Epidemiological Features.

Feature
Tudor Sweating Sickness (1485-

1551)
Modern ME/CFS Key Differences/Gaps

Mortality High (24-48 hours) [1] Rare direct mortality
TSS: acute and often fatal<br>ME/CFS: chronic with minimal 

direct mortality

Social Class
Predominantly wealthy/middle 

classes [3]
Higher diagnosis rates in middle/upper 

socioeconomic groups
Similar pattern but potential diagnostic bias in ME/CFS

Gender Distribution Some female predominance noted [3] 75% female [5] More pronounced female bias in ME/CFS

Geographic Distribution Almost exclusively England [2]
Global, but higher prevalence in populations of 

British descent [5]
TSS: geographically limited<br>ME/CFS: global with potential 

genetic predisposition

Seasonal Patterns Summer prevalence [1] Variable seasonal patterns reported Less consistent seasonality in ME/CFS

Age Distribution Primarily affected young adults [2] Most common in the 20-50 age range [4] Similar age predilection

Epidemic Pattern Five distinct epidemics (1485-1551) Endemic with occasional cluster outbreaks
TSS: discrete epidemic waves<br>ME/CFS: persistent 

background prevalence

Table 2: Clinical Presentation Comparison.

Symptom/Feature Tudor Sweating Sickness Modern ME/CFS Key Differences/Gaps

Onset Sudden, acute [2] Often post-infectious, gradual or sudden [4]
TSS: consistently acute<br>ME/CFS: variable onset 

patterns

Fatigue Severe, rapid [3] Persistent, disabling [7] TSS: acute, severe<br>ME/CFS: chronic, fl uctuating

Sweating Profuse, characteristic [2] Variable, often heat intolerance [4]
Central feature in TSS vs. variable symptom in ME/

CFS

Cardiac Symptoms Pronounced palpitations, chest pain [1]
Orthostatic intolerance, POTS, palpitations 

[6]
Similar but more varied autonomic presentations in 

ME/CFS

Exercise Response Worsened condition, hastened death [2]
Post-exertional malaise, key diagnostic 

feature [7]
Similar mechanism but different time course

Neurological Symptoms
Limited documentation of headache, 

delirium [3]
Cognitive impairment, headaches, sensory 

sensitivities [9]
More extensive neurological features documented 

in ME/CFS

Duration Acute (24-48 hours) to recovery or death [2] Chronic (months to decades) [4] Critical time course difference
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is a defi ning feature of ME/CFS, where individuals suffer from 
severe symptom fl are-ups following physical or cognitive 
activity [7]. Cardiovascular issues are also prevalent in both 
disorders, with shared manifestations such as tachycardia, 
palpitations, and circulatory irregularities, indicating potential 
common pathophysiological processes that infl uence cardiac 
function and regulation [6].

Result implications

These comparative tables reveal several critical gaps 
and patterns that form the foundation for the evolutionary 
hypothesis:

1. Critical evolutionary shift: From acute, high-mortality 
disease to chronic, low-mortality condition

2. Persistent demographic patterns: Maintained social, 
gender, and geographic tendencies despite temporal 
separation

3. Autonomic dysregulation: Core feature in both 
conditions with different temporal expressions

4. Exercise intolerance: Fundamental characteristic in 
both conditions

5. Missing data: Lack of direct immunological, virological, 
and metabolic data from TSS cases

6. Post-viral pattern: Modern post-viral syndromes 
provide a model for understanding potential pathogenic 
evolution

7. Temporal gap between TSS and Modern ME/CFS

The observed patterns suggest a plausible evolutionary 
trajectory where a pathogen adapted from causing acute, severe 

disease to inducing chronic, persistent symptoms—trading 
virulence for persistence while maintaining core mechanisms 
of pathophysiology. The modern understanding of post-viral 
conditions like Long COVID provides a conceptual bridge that 
helps explain how such an evolutionary transition might have 
occurred.

Discussion

The striking similarities between TSS and ME/CFS suggest a 
potential evolutionary relationship. The reduction in mortality 
rate from TSS to ME/CFS aligns with known patterns of host-
pathogen co-evolution, where pathogens often evolve toward 
reduced virulence to ensure host survival and transmission.

Alternative hypotheses

Previous hypotheses positing Hantavirus as the etiological 
agent of Tudor sweating sickness encounter substantial 
diffi culties when scrutinized in light of historical documentation 
and contemporary insights into viral pathology. Although 
the Hantavirus theory is compelling, it does not suffi ciently 
account for the unique class distribution noted in historical 
descriptions of TSS. Historical accounts consistently indicate 
that TSS primarily impacted the affl uent and middle classes, 
with a markedly lower incidence among the lower classes and 
peasantry. This socioeconomic trend stands in stark contrast 
to our current understanding of Hantavirus infections, which 
generally affect rural communities and individuals engaged 
in agricultural work, irrespective of their social standing. 
The selective impact of TSS on higher social classes implies 
a transmission mechanism or exposure risk factor that is 
specifi cally linked to the living conditions or behaviors of 
wealthier individuals, a nuance that the Hantavirus framework 
fails to adequately address.

Table 3: Pathophysiological Comparison.

Mechanism Tudor Sweating Sickness Modern ME/CFS Research Gaps

Immune Response
Presumed acute infl ammatory response (historical 

inference)
Chronic immune activation, cytokine abnormalities [9]

No direct immunological data from 
TSS cases

Autonomic Function Documented dysregulation (sweating, cardiac) [2] Measurable autonomic nervous system dysfunction [6]
Similar patterns but different severity 

and time course

Energy Metabolism Not documented
Mitochondrial dysfunction, metabolic abnormalities 

[11,12]
No metabolic data from historical 

cases

Viral Association
Unknown etiology, epidemic pattern suggests 

infectious cause
Frequent post-viral onset, persistent viral hypotheses 

[13]
No pathogen identifi ed conclusively 

for either condition

Cardiovascular Effects Acute cardiovascular stress [3]
Chronic orthostatic intolerance, reduced cardiac output 

[6]
Similar systems affected but 

different temporal pattern

Table 4: Post-Viral Syndrome Comparisons.

Feature
Post-Infectious Sequelae 

(Historical)
Modern Post-Viral Syndromes ME/CFS Key Pattern

COVID-19 Comparison N/A
Post-COVID syndrome: fatigue, exercise 

intolerance, cardiovascular symptoms [14]
Similar symptom cluster to 

post-COVID
Suggests common post-viral pathways

Viral Persistence Unknown Documented viral reservoir evidence [10]
Hypothesized viral 

persistence
Critical mechanism for chronic symptoms

Transition Pattern Acute  Death or Recovery Acute  Chronic symptoms Acute/Gradual  Chronic
Evolutionary shift from acute to chronic 

presentation

Demographic Response
Class and geographic 

specifi city
Variable susceptibility

Similar demographic patterns 
to TSS

Suggests genetic/environmental factors
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Geographic specifi city represents a signifi cant inconsistency 
within the Hantavirus theory. Tudor sweating sickness was 
predominantly restricted to England, exhibiting minimal 
dissemination to neighboring areas, despite the extensive 
trade and travel that characterized Europe during that era. 
In contrast, contemporary Hantavirus strains are observed 
to have a much more extensive geographic distribution, with 
variants identifi ed across Europe, Asia, and the Americas. 
The pronounced geographic confi nement of Tudor sweating 
sickness to England implies the existence of either a localized 
reservoir host or unique environmental conditions within 
England that would have limited the pathogen’s spread. This 
pattern is at odds with the established ecology of Hantavirus, 
which typically displays a broader regional distribution in the 
presence of suitable rodent hosts.

Modern Hantavirus infections demonstrate transmission 
dynamics that are signifi cantly distinct from those observed 
in TSS. Current manifestations of Hantavirus pulmonary 
syndrome and hemorrhagic fever with renal syndrome 
exhibit a pronounced seasonality that correlates with rodent 
population fl uctuations and human interactions with rodent 
waste. However, these contemporary infections do not 
possess the capability for person-to-person transmission that 
historical records imply was present during TSS outbreaks. 
The swift dissemination of TSS within households and 
communities, especially in densely populated urban areas 
such as London, refl ects a level of transmission effi ciency that 
is not characteristic of modern Hantavirus infections, which 
primarily remain zoonotic with limited human-to-human 
transmission. The rapid spread of TSS through royal courts, 
affl uent residences, and urban locales suggests a transmission 
mechanism more aligned with respiratory or close-contact 
interactions, contrasting with the environmental exposure that 
is typical of Hantavirus [8].

The disparities in clinical presentation further undermine 
the Hantavirus hypothesis. Although both conditions can 
manifest as acute and severe illnesses, Toxic Shock Syndrome 
(TSS) is notably marked by signifi cant sweating as a primary 
symptom, alongside a unique trajectory that leads to either 
death or recovery within a 24-hour period. In contrast, 
contemporary Hantavirus infections are generally associated 
with more signifi cant respiratory or renal symptoms, which 
vary according to the specifi c variant, and exhibit a different 
temporal progression and symptom profi le compared to 
historical descriptions of TSS. The distinctive “sweating stage” 
that is a hallmark of TSS does not have a clear counterpart in 
the clinical presentations of modern Hantavirus, indicating 
a fundamentally different underlying pathophysiological 
mechanism.

The various inconsistencies presented indicate that, 
although Hantavirus infections may exhibit certain superfi cial 
resemblances to TSS, the causative agents are probably 
different, characterized by unique transmission dynamics, 
host preferences, and pathophysiological processes. The 
evolutionary theory linking TSS to present-day ME/CFS 
provides a more thorough explanation that reconciles these 

discrepancies and considers the established clinical and 
epidemiological trends noted in both historical and modern 
settings.

Proposed evolutionary mechanism

It is hypothesized that the TSS pathogen evolved through 
several key mechanisms that transformed an acute, highly 
lethal disease into a chronic, persistent condition. This 
evolution likely occurred through the following pathways:

The evolutionary path of the TSS pathogen likely 
encompassed a process of virulence attenuation, shifting from 
the induction of acute cytokine storms to the establishment 
of chronic immune dysregulation. This shift would have 
contributed to a decrease in immediate mortality rates by 
mitigating the infl ammatory response, while simultaneously 
developing strategies to evade detection by the immune system. 
It is plausible that the pathogen underwent mutations in critical 
virulence factors to minimize damage to host cells while still 
retaining the capacity to induce signifi cant physiological 
disturbances [9]. Additionally, this evolutionary process may 
have included the enhancement of persistence mechanisms, 
such as the acquisition of cellular dormancy capabilities and 
advanced immune evasion tactics. The pathogen might have 
integrated into the host genome or localized itself in immune-
privileged areas, all the while altering host metabolic pathways 
to facilitate its long-term survival [10].

Transmission dynamics have evolved from rapid, acute 
dissemination to sustained, low-level infectivity, which 
may include the emergence of asymptomatic carriers 
and the establishment of environmental reservoirs. The 
pathogen appears to have adapted to various transmission 
pathways, thereby enhancing its survival prospects across 
generations. A signifi cant evolutionary advancement involves 
the modifi cation of the host immune response, wherein the 
pathogen promotes chronic immune activation instead of acute 
responses, potentially leading to autoimmune-like conditions. 
The induction of persistent subclinical infl ammation and the 
disruption of autonomic nervous system regulation would 
facilitate ongoing symptomatology without resulting in 
immediate host mortality [9]. 

Additionally, metabolic adaptations have played a 
crucial role in this evolutionary process, as the pathogen 
has developed strategies to modify host energy metabolism 
and induce mitochondrial dysfunction. Changes in cellular 
stress responses and adaptations to various tissue tropisms 
may account for the wide range of symptoms experienced by 
patients with ME/CFS [11,12].

Post-viral conditions and the TSS-ME/CFS evolution 
hypothesis

Recent investigations into post-viral conditions, especially 
post-COVID syndrome, have yielded signifi cant insights that 
clarify the hypothesized evolutionary connection between TSS 
and ME/CFS. Research on post-viral syndromes illustrates 
the pathways by which acute viral infections can develop into 
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chronic conditions that exhibit strikingly similar characteristics 
to ME/CFS. These fi ndings highlight the potential for viral 
infections to induce enduring physiological alterations that 
remain long after the resolution of the initial infection, thereby 
providing a conceptual basis for comprehending the evolution 
of TSS into contemporary ME/CFS [13].

Temporal gap between TSS and modern ME/CFS

The noticeable temporal interval between the cessation 
of Tudor sweating sickness around 1551 and the offi cial 
acknowledgment of myalgic encephalomyelitis/chronic fatigue 
syndrome (ME/CFS) in the 20th century can be elucidated through 
various interrelated mechanisms. After the fi nal recorded 
epidemic of Tudor sweating sickness, it is plausible that the 
causative agent underwent evolutionary changes leading to 
diminished virulence, possibly persisting in subclinical or mild 
manifestations that did not warrant identifi cation as a separate 
disease. Medical documentation from the 16th to the 20th 
centuries includes numerous references to “nervous fevers,” 
“vapors,” and other ailments exhibiting similar symptoms, 
which may signify transitional stages of the disease’s evolution 
[9].

The evolution of medical knowledge and the categorization 
of diseases has undergone signifi cant changes since the 
Tudor era. Conditions akin to myalgic encephalomyelitis/
chronic fatigue syndrome (ME/CFS) were historically classifi ed 
under various terms, such as neurasthenia in the late 19th 
century, epidemic neuromyasthenia in the mid-20th century, 
and myalgic encephalomyelitis, which gained recognition 
following the Royal Free Hospital outbreak in 1955, prior to 
the establishment of the contemporary ME/CFS classifi cation 
[4]. The interplay of environmental and social transformations 
likely infl uenced the changing nature of pathogens, as the 
shift from a pre-industrial to a modern society introduced 
substantial alterations in living conditions, population density, 
and international mobility, all of which would affect the 
transmission and manifestation of diseases [5].

The extended duration provided opportunities for gradual 
co-evolutionary adaptations between the pathogen and its 
host, which may elucidate the transition from acute lethality 
to chronic disability. This evolutionary trajectory generally 
promotes a decrease in virulence over extended periods, 
consistent with the noted distinctions between TSS and ME/
CFS [10]. Signifi cant genomic alterations in the suspected 
viral pathogen over centuries could lead to changes in its 
tissue tropism, replication methods, and interactions with the 
immune system, while still preserving fundamental pathogenic 
mechanisms that account for the observed similarities between 
the two conditions [13].

Viral etiology hypothesis

Although the etiologies of TSS and ME/CFS remain 
inadequately defi ned, substantial evidence indicates a viral 
origin for both disorders. The epidemic characteristics, sudden 
onset, and high transmissibility of Tudor sweating sickness 
are consistent with the dynamics of viral spread [1]. While 

some have posited bacterial agents as potential causes, the 
rapid dissemination, seasonal occurrence in summer, and 
symptomatology are more indicative of viral infections. The 
localized prevalence in England implies a possible zoonotic 
source involving regional reservoir species, akin to other 
emerging viral illnesses [8].

A signifi cant body of research correlates ME/CFS with viral 
triggers, with approximately 70% of cases exhibiting post-
viral onset linked to infections such as Epstein-Barr virus and 
enteroviruses [13]. Immunological irregularities that align with 
chronic viral activation are commonly detected in individuals 
with ME/CFS [9]. The resemblance to recognized post-viral 
syndromes, including post-polio syndrome and, more recently, 
post-COVID syndrome, further corroborates this association 
[14]. Additionally, researchers have identifi ed viral genomic 
material in tissue samples from ME/CFS patients, indicating 
the possibility of ongoing viral activity or persistence [10].

Numerous well-documented viral adaptive mechanisms may 
elucidate the progression from TSS to ME/CFS. These include 
latency strategies akin to those observed in herpesviruses, 
which facilitate prolonged viral persistence; antigenic drift 
that diminishes immediate immunogenicity while preserving 
tissue tropism; the evolution of immune evasion tactics that 
prioritize persistence over swift replication; alterations in 
receptor utilization and cellular entry pathways that modify 
disease manifestation; and adaptations that promote reduced 
infl ammatory cell death during the establishment of chronic 
infection [13].

Key fi ndings from post-viral research

Research into viral persistence and chronic symptoms 
indicates that viral remnants can remain in tissues long after 
the resolution of acute infections. Evidence suggests that 
chronic symptoms often refl ect historical descriptions of 
TSS, albeit with reduced intensity, and reveal similar patterns 
of autonomic dysfunction that arise following infection 
[13]. Adaptations of the immune system in response to viral 
infections frequently lead to prolonged immune activation, 
the formation of autoantibodies, and chronic infl ammation 
patterns that closely resemble those found in patients with 
ME/CFS [14]. The tissue reservoir theory, bolstered by fi ndings 
of viral persistence in certain tissues, offers a plausible 
explanation for both the acute manifestations of TSS and the 
chronic nature of ME/CFS, thereby reinforcing the evolutionary 
adaptation hypothesis [13].

Recent investigations into post-COVID syndrome yield 
particularly pertinent insights regarding this evolutionary 
connection. Researchers have identifi ed similar demographic 
trends among post-COVID patients as those observed in 
historical accounts of TSS and contemporary cases of ME/
CFS. Symptom clusters across these three conditions exhibit 
notable similarities, and the transition from acute to chronic 
presentation in post-COVID instances serves as a contemporary 
model for comprehending how TSS may have evolved into ME/
CFS over the centuries [14].
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Limitations and future research

This research recognizes a number of important limitations. 
The existing historical records are scarce and can be interpreted 
differently when viewed through the lens of contemporary 
medical knowledge. Establishing evolutionary connections 
between past and present diseases poses signifi cant diffi culties, 
particularly in the absence of direct genomic data. Additionally, 
the unavailability of preserved biological specimens from 
cases of TSS further hinders conclusive comparative studies. 
Future investigations should prioritize genetic analyses of 
TSS remains, if accessible through archaeo-genetic methods, 
conduct extensive genetic studies on ME/CFS to uncover 
possible historical markers, perform comparative assessments 
of immune indicators across various post-viral conditions, and 
undertake comprehensive geographic distribution analyses to 
trace the potential evolutionary trajectories of the pathogen 
over time and across different regions.

Conclusion

The comprehensive evidence provided in this study 
substantiates a signifi cant evolutionary connection between 
Tudor sweating sickness and contemporary myalgic 
encephalomyelitis/chronic fatigue syndrome (ME/CFS). Recent 
developments in our comprehension of post-viral syndromes 
bolster this theory by revealing distinct mechanisms through 
which acute viral infections may evolve into chronic conditions 
that exhibit strikingly similar clinical features [13]. The 
similarities between Tudor sweating sickness and ME/CFS go 
beyond mere symptom comparison; they encompass enduring 
demographic trends observed over centuries, analogous 
geographic distributions predominantly among populations 
of British ancestry, comparable physiological mechanisms 
infl uencing autonomic and cardiovascular systems, and similar 
manifestations of autonomic dysfunction, all of which imply a 
shared underlying pathophysiology despite the historical gap.

Comprehending this evolutionary connection carries 
substantial consequences for the advancement of treatment 
strategies. It facilitates the identifi cation of novel therapeutic 
targets, deepens the understanding of mechanisms underlying 
disease progression, and aids in the formulation of preventive 
measures aimed at analogous evolutionary trajectories in newly 
emerging pathogens. Furthermore, the classifi cation of diseases 
will improve through a more nuanced acknowledgment of ME/
CFS as a post-viral condition with historical antecedents, the 
refi nement of diagnostic criteria informed by evolutionary 
trends, and an enhanced understanding of pathogenesis 
contextualized within historical frameworks [4].

Future research should prioritize an in-depth exploration 
of the mechanisms underlying viral persistence that facilitate 
long-term colonization of hosts. Additionally, it is essential 
to conduct a thorough examination of host-pathogen co-
evolution over extended periods and to develop targeted 
therapeutic approaches that address core mechanisms retained 
through evolutionary processes. In clinical practice, there 
should be an increased emphasis on recognizing post-viral 
syndromes informed by historical trends, the implementation 

of enhanced patient care strategies grounded in evolutionary 
insights, and improved forecasting of disease progression 
through historical modeling techniques. 

This evolutionary perspective offers a unique framework 
for analyzing both historical epidemics and contemporary 
chronic illnesses, potentially connecting centuries of medical 
enigmas. Insights gained from this relationship may be vital 
in tackling current and future post-viral conditions, including 
newly emerging post-pandemic syndromes that exhibit similar 
evolutionary patterns [14].
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