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Introduction: Human T-cell lymphotropic virus type 1 (HTLV-1) may cause 
spinal cord inflammation, leading to HTLV-1-associated myelopathy (HAM). 
HAM is a chronic and progressive neurological disorder that is associated with 
increased mortality and impaired quality of life. There are limited data on the 
incidence of HAM, with higher rates seen in Latin America and the Caribbean 
compared to Japan. We investigated the incidence of HAM in a cohort of initially 
asymptomatic people with HTLV-1 in the United Kingdom (UK).

Methods: This is a longitudinal retrospective observational study of people with 
confirmed HTLV-1 infection who first attended the National Centre for Human 
Retrovirology in London, UK, between 1st March 1991 and 31st March 2024. 
Clinical records were analysed to calculate the incidence rate and cumulative 
incidence of HAM. A secondary analysis was conducted to assess HAM incidence 
in people living with HTLV-1 and HIV coinfection. At the first visit, the HTLV-1 
proviral load was compared between incident cases and those who remained 
asymptomatic during follow-up.

Results: In a cohort with up to 33 years of follow-up of individuals living with 
HTLV-1 in the UK, the cumulative incidence of HTLV-1-associated myelopathy 
(HAM) was found to be 1.35% (4/297), with an incidence rate of 1.98 per 1,000 
person-years. All people who developed HAM had a high proviral load at the first 
clinic visit. No cases of incident HAM were observed among individuals who had 
HIV-HTLV-1 coinfection during the study period.

Discussion: The incidence of HAM in the UK cohort is comparable to the rates 
reported in Latin America and the Caribbean and is higher than reported in other 
high-income countries. High proviral load of HTLV-1 predates the development 
of HAM.
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1 Introduction

The human T-cell lymphotropic virus type 1 (HTLV-1) is a blood-
borne sexually and vertically transmitted virus discovered in 1980, with 
at least 5–10 million individuals infected worldwide (1). In 1985, 
HTLV-1 was strongly associated with tropical spastic paraparesis (TSP), 
a neurological disease of unknown aetiology that was reported in Latin 
America and the Caribbean. At the same time, HTLV-1-infected cells 
were detected in the cerebrospinal fluid of patients with spinal spastic 
paraparesis in Japan, leading to the identification a novel entity, HTLV-
1-associated myelopathy (HAM). The research community soon 
recognised TSP and HAM as a single clinical entity, with HTLV-1 
identified as the aetiological agent (2). HAM causes long-term disability, 
with symptoms including urinary urgency/incontinence, pain—
particularly in the lower back and limbs—and sexual dysfunction, in 
addition to spastic paraparesis. Disease progression in the majority of 
patients is slow, but half of the patients are wheelchair-dependent (3) 
20 years after disease onset. Rapid progression occurs in 15% of cases, 
with at least a unilateral walking aid required within 2 years of symptom 
onset (4). The quality of life (QoL) of patients with HAM is poor, with 
those from the UK scoring the lowest QoL, as assessed using the EQ-5D 
- EuroQol - 5-Dimensions-index, compared to more than 130 other 
medical conditions (5). In a multicentre study conducted in Brazil and 
the UK, one out of every five individuals with HAM reported that their 
quality of life was worse than death (5). Recent data from several 
countries, including Japan, Brazil, and the UK, indicate that patients 
with HAM have a higher risk of mortality compared to those living with 
HTLV-1 asymptomatic infection (6, 7). Despite HTLV-1 being known 
for more than four decades now, data on HAM epidemiology remain 
scarce. However, higher disease incidence is reported in Latin America 
and the Caribbean compared to Japan (8–12). In the HTLV-1 technical 
report, published in 2020, the World Health Organization recommended 
conducting cohort studies to provide insights into geographical 
differences in the manifestation and progression rates of HTLV-1-
associated diseases and to calculate the burden of disease, helping 
countries understand the impact of HTLV-1 infection and enabling the 
implementation of effective policies (1). This study aimed to determine 
the incidence of HAM in a cohort of individuals living with HTLV-1 in 
the United  Kingdom (UK) over more than 30 years of follow-up 
(1991–2024).

2 Methods

2.1 Standard protocol and ethics

All data were originally collected as part of routine clinical 
management and were then anonymised for analysis under the 
regulations of the National Research Ethics Service. This study 
adhered to the STROBE - The strengthening the Reporting of 
Observational Studies in Epidemiology-guidelines (13).

2.2 Cohort description, outcomes, and 
statistical analysis

In the early 1990s, our group established a national reference 
service for individuals living with HTLV-1 and 2. This service is 

known as the National Centre for Human Retrovirology (NCHR) and 
is located at St Mary’s Hospital, Imperial College Healthcare NHS 
Trust in London, UK. All patients are offered life-long follow-up with 
regular reviews by a multidisciplinary team, and prospective 
recordings of detailed clinical and laboratory data are available. For 
this longitudinal retrospective analysis, only people with confirmed 
HTLV-1 infection who first attended after 1st March 1991, were 
asymptomatic at their first visit, and had at least one year of follow-up 
by 31st March 2024 were included. HTLV-1 infection was confirmed 
serologically using the Western Blot method (HTLV Western Blot 2.2 
and 2.4, Genelabs) at the National Reference Laboratory (UK Health 
Security Agency, Colindale, London) and/or by the molecular 
detection of the HTLV-1 proviral genome in peripheral blood 
mononuclear cells (Molecular Diagnostic Unit, Imperial College 
London) (14). The exclusion criteria included individuals with proven 
Strongyloides stercoralis coinfection, children (<16 years of age), and 
people living with HTLV-2. Individuals coinfected with HIV-1 were 
analysed as an independent group (secondary analysis). HAM was 
diagnosed according to an international consensus known as the 
Castro-Costa criteria (15). According to these criteria, definite HAM 
cases are characterised as follows: (1) A non-remitting progressive 
spastic paraparesis with a sufficiently impaired gait to be perceived by 
the patient. Sensory symptoms or signs may or may not be present. 
When these symptoms are present, they remain subtle and lack a clear 
sensory level. Additionally, urinary and anal sphincter symptoms may 
or may not be present; (2) The presence of HTLV-I antibodies in 
serum and CSF confirmed through methods such as Western blotting 
and/or a positive PCR test for HTLV-I in blood and/or CSF; and (3) 
Exclusion of other disorders that can resemble TSP/HAM. In April 
2024, an anonymised clinical database was accessed, and the relevant 
information was exported [gender, ethnicity, date of birth, date of first 
visit, date of last visit, and HTLV-1 proviral load (PVL) in peripheral 
blood mononuclear cells (PBMCs) at the baseline visit]. The HTLV-1 
PVL is measured through real-time PCR and it is determined by 
calculating the number of copies of HTLV-1 Tax gene per 200 copies 
of the beta-globin gene and is expressed as HTLV-1 DNA copies per 
100 PBMCs (or as a percentage) (14). The primary outcome was the 
incidence rate, calculated as the number of incident cases divided by 
the number of people living with HTLV-1 asymptomatic infection 
multiplied by follow-up time (in years). The cumulative incidence was 
determined as the ratio of incident HAM (iHAM) to the number of 
individuals living with HTLV-1 included in the study. A 95% 
confidence interval is presented. A subgroup analysis by gender was 
performed. The Fisher exact test was used to compare proportions. A 
secondary analysis was performed to determine HAM incidence in 
people living with HTLV-1-HIV coinfection.

3 Results

Of the 545 individuals living with HTLV-1 asymptomatic 
infection at the time of the first clinic visit, 219 were excluded (195 had 
less than 1 year of follow-up, 9 had only one visit, 14 were coinfected 
with S. stercoralis, and 1 was younger than 16) (Figure 1). A total of 
296 participants were included in the primary analysis (comprising 70 
[24%] male individuals and 226 [76%] female individuals). Over half 
of the cohort participants (51%) were Afro-Caribbeans, whereas only 
16.5% were Caucasians. The mean age of the participants at baseline 
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was 46.8 years (range 17–86 years) (Table 1). The total follow-up was 
2,022 person-years, with a mean of 6.8 years (range 1 to 31.1 years). A 
total of 69.2% of subjects had more than 3 years of follow-up and 53% 
had more than 5 years. The remaining 30 patients were co-infected 
with HIV-1 and were analysed separately.

During the follow–up period, four patients developed HAM, 
resulting in a cumulative incidence of 1.35% (95% CI: 0.4–3.55%). All 
incident cases were among female patients, leading to an adjusted 
cumulative incidence of 1.77% (95% CI: 0.53–4.62%) for female 
individuals and 0% (95% CI: 0–6%) for male individuals (p > 0·05). 
The age range at which HAM onset occurred ranged from 39 to 
67 years, whilst the time since the start of follow-up to disease onset 

varied from 7 months to 6 years. Two women who developed HAM 
were Afro-Caribbean, one was Caucasian, and another originated 
from Iran (Table 2).

During the analysis period (1991–2024), the incidence rate was 
1.98 per 1,000 person-years (95% CI: 0.6–5.4). The HTLV-1 proviral 
load in PBMCs at baseline was higher in individuals who developed 
iHAM compared to those who remained without HAM during the 
follow-up (Median [Min-Max]: 5.2% (1.4–34.6%) versus 1.32% 
(0–79.6%); p = 0.04) (Figure 2).

There were 30 additional cases of HIV-1 and HTLV-1 coinfection, 
consisting of 14 male and 16 female individuals. Among these, 16 were 
Afro-Caribbean, 11 were originally from Africa, 1 had mixed origin, 
and 2 were Caucasian. Their mean follow-up duration was 7.5 years 
(ranging from 1.3 to 22.5 years) and the mean age at the first clinic 
visit was 48.2 years (ranging from 28 to 68 years). iHAM was not 
observed in this group during 224.7 person-years of follow-up 
(95%CI: 0/1,000 person-years to 0.075/1000 persons-years). The male-
to-female ratio was higher in the coinfected group compared to the 
HTLV-1 mono-infected group (p = 0.0142).

4 Discussion

This is the first report of HAM incidence during the long-term 
follow-up of a cohort of individuals living with HTLV-1  in a 
non-endemic area. The incidence of 1.35% is similar to that of Brazil 
and the Caribbean. In Salvador, Brazil, a cumulative incidence of 
1.47% (5/251) was observed during a median of 4 years of follow-up 
(1–7 years) (8). In Minas Gerais, Brazil, the cumulative incidence 
reached 3.9% (7/181) in a cohort that was followed for a mean of 
7 years (1997–2011), with an incidence density of 5.3 cases per 1,000 

TABLE 1 General characteristics of the study participants.

Sex % (n)

Male 24 (70)

Female 76 (226)

Age at baseline Mean (Range) 46.8 years (range 17–86 years)

Ethnicity/Origin % (n)

Afro-Caribbean 51 (151)

Caucasian 16.5 (49)

Other 32.5 (96)

Asia n = 46

Africa n = 29

South America n = 6

Mixed n = 6

Unknown n = 9

Follow-up duration (years) Mean (range) 6.8 (1–31.1)

FIGURE 1

Flow diagram of study participants.
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HTLV-1-seropositive cases per year (95% CI: 2.6–10.9) (11). Similar 
results were reported in São Paulo, Brazil, with an incidence of 5.9% 
(12/204) during 5 years of follow-up (16). In the US, follow-up of 
136 blood donors living with HTLV-1 over 2 years revealed no cases 
of HAM (17). Maloney et al. reported an overall lifetime risk of 
developing HAM of 1.9% in Jamaica (10). In Martinique, the crude 
incidence rates of HAM per 100,000 during each 5-year period 
(95%CI) were 10.01 (6.78–13.28, 1986–1990), 13.02 (9.34–16.70, 
1991–1995), 11.54 (8.13–14.95, 1996–2000), 4.27 (2.24–6.28, 2001–
2005), and 2.03 (0.62–3.43, 2006–2010) (9). In Japan, a lifetime risk 
of developing HAM was estimated to be 0.25% in 1982–1988 (12). 
In the three later studies, the authors extrapolated the number of 
individuals living with HTLV-1 using data from seroprevalence 
studies and census information (10, 12). The similarities between 
our findings and data from South America and the Caribbean may 
be  explained by the fact that the majority of the people with 
HTLV-1  in the UK are predominantly of Caribbean and West 
African heritage (high prevalence areas, with higher 
HAM incidence).

Interestingly, the age-standardised 5-year incidence rates from 
Martinique indicates a significant decrease over time (69% in 2001–
2005 and 87% in 2006–2010, when compared to the rates recorded in 
1986–1990) (9). The authors hypothesised that this decline could 
be  attributed to interventions implemented in the early 1990s, 
including screening of pregnant women and blood and organ donors, 
and awareness campaigns about sexually transmitted infections, 
including HTLV, which promoted safe sex practices (9). This 
successful experience encourages the implementation of similar 
interventions in other settings to reduce the burden of HTLV-1-
associated diseases. This is increasingly significant as the influx of 
migrants from high-endemic areas to low-endemic areas continues to 
rise. Screening for HTLV-1 in migrants is recommended in the UK 
(18); however, it is rarely performed (19). Similar scenarios are 
observed in other European countries, such as Spain, where 2–3 new 
cases of HAM are reported every year, despite limited availability of 
HTLV-1 testing and a lack of awareness about the virus (20).

HAM is reported to be more common in women. In Jamaica, the 
age-standardised HAM incidence rate was higher among women 
(24.7/100,000 PY) compared to men (17.3/100,000 PY) (10). In this 
study, all iHAM cases were among female patients, but the difference 
was not statistically significant because women predominated amongst 
those living with HTLV-1  in our cohort. This can be  partially 
attributed to the higher efficiency of sexual transmission from male to 
female than from female to male; however, other factors selectively 
lead to the greater likelihood of testing women in the UK. For 
example, UK blood donors are predominantly female individuals, 
whilst male contacts are less likely to attend for testing.

In those who later developed HAM, a higher HTLV proviral load 
at the first clinic visit was observed. This is in agreement with the 
published literature, confirming that a high proviral load is a risk 
factor for HAM (21). It is important to note that, as observed in our 
cohort, people with asymptomatic infection may also possess a high 
proviral load. Therefore, a high proviral load appears to be necessary 
but not sufficient alone to cause HAM. Quantification of the proviral 
load appears to be useful to reassure patients who have a low risk of 
developing disease and to identify those who would benefit from more 
frequent clinical reviews and additional clinical, laboratory, and/or 
image investigations.

One limitation of the study is that the time of infection is not 
known. Therefore, the duration of follow-up was used instead of the 
duration of infection. Another limitation is the number of patients 
with a follow-up of less than 1 year.

In our study, we focused our analysis on instances of incident HAM 
that fulfilled the definitive diagnostic criteria, as established by experts 
in 2006 (Castro Costa diagnostic criteria) (15). However, it is now 
becoming increasingly acknowledged that the impact of HTLV-1 
inflammation is not limited to HAM. A significant proportion of 
patients with neurological symptoms (not fulfilling HAM diagnostic 
criteria) has been reported in different cohorts, particularly from Brazil, 
reaching up to 30% of those living with the virus (8, 22). Furthermore, 
we have noted that a proportion of asymptomatic individuals in the UK 
have activated lymphocytes with evidence of subclinical neuronal 
damage, demonstrated by high plasma levels of neurofilament light 
chain (23). In addition to neuroinflammation, multisystemic 
inflammation may also be observed in people with HTLV, and it is not 
restricted to those with HAM. Uveitis, dermatitis, arthritis, 
polymyositis, and lung inflammation are also known outcomes of 
HTLV-1 infection (24). Therefore, the impact of HTLV-1 is even 
greater, and chronic inflammation may contribute to the reported 1.57-
fold increase in mortality associated with HTLV-1 infection (24).

Although data indicate a higher risk of HAM in people with 
HIV-HTLV-1 coinfection compared to those with HTLV-1 single 
infection, there were no incident cases of HAM in the subgroup 
analysis of the present study. The limited number of participants with 
HIV-HTLV-1 coinfection and the higher proportion of males in this 
group may have influenced the results and preclude 
definitive conclusions.

The cumulative incidence of HAM in the UK is similar to that 
observed in other countries, particularly Latin America and the 
Caribbean, and is higher than that reported in Japan. There are no data 
on HAM incidence in Africa, where HTLV infection is poorly described, 
despite high prevalence reported in many countries of West, Central, and 
Southern Africa (25). The mechanisms that determine the incidence of 
HAM are unclear. High proviral load is a prerequisite, but it is insufficient 

TABLE 2 Description of incident HAM cases.

iHAM 1 iHAM 2 iHAM 3 iHAM 4

Sex F F F F

Age at HAM onset (years) 39 67 63 59

Time since start of follow-up to disease onset 3.5 years 6 years 4 years 7 months

HTLV-1 PVL in PBMC at baseline 1.4%* 34.6% 8.12% 2.3%

Ethnicity/Country of origin Caucasian Afro-Caribbean Iranian Afro-Caribbean

*Proviral load estimated based on limiting dilution. F, Female; iHAM, incident HAM; PVL, HTLV-1 Proviral load; PBMC, Peripheral blood mononuclear cells.
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alone. Studies to determine what triggers increased passage of HTLV-1-
infected cells across the blood–brain–barrier and provokes an 
inflammatory response in central nervous system the are required to 
understand and prevent HAM in people living with HTLV-1. Case–
control studies on the incidence of other inflammatory conditions 
associated with HTLV-1 would be  beneficial to improve our 
understanding of the all-encompassing impact of HTLV-1 infection. 
Interventions aimed at limiting the spread of HTLV-1 are encouraged, as 
they will reduce the incidence of HTLV-1-associated diseases over time.

Data availability statement

The raw data supporting the conclusions of this article will 
be made available by the authors, without undue reservation.

Ethics statement

Ethical approval was not required for the studies involving 
humans because all data were originally collected as part of routine 
clinical management and were then anonymised for analysis in 
accordance with the regulations of the National Research Ethics 
Service. The studies were conducted in accordance with the local 
legislation and institutional requirements. Written informed consent 
for participation was not required from the participants or the 
participants’ legal guardians/next of kin in accordance with the 
national legislation and institutional requirements because all data 
were originally collected as part of routine clinical management and 

were then anonymised for analysis in accordance with the regulations 
of the National Research Ethics Service.

Author contributions

CR: Conceptualization, Data curation, Formal analysis, Funding 
acquisition, Methodology, Writing – original draft. JB: Data curation, 
Writing  – review & editing. CG: Data curation, Methodology, 
Writing – review & editing. AA: Methodology, Writing – review & 
editing. DD: Data curation, Writing – review & editing. ND: Data 
curation, Writing – review & editing. GT: Conceptualization, Funding 
acquisition, Supervision, Writing – review & editing.

Funding

The author(s) declare financial support was received for the 
research, authorship, and/or publication of this article. This study was 
supported by the Medical Research Council (Grant number MR/
X022358/1). The funder of the study had no role in study design, data 
collection, data analysis, data interpretation, or writing of the report. 
GPT is supported by the Imperial National Institute of Healthcare 
research Biomedical Research Centre.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Generative AI statement

The author(s) declare that no Gen AI was used in the creation of 
this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the authors and 
do not necessarily represent those of their affiliated organizations, or those 
of the publisher, the editors and the reviewers. Any product that may 
be evaluated in this article, or claim that may be made by its manufacturer, 
is not guaranteed or endorsed by the publisher.

References
 1. WHO. Human T-lymphotropic virus type 1: Technical report. (2021). Available at: 

https://www.who.int/publications/i/item/9789240020221.

 2. Osame M, Igata A. 2. The history of discovery and Clinico-epidemiology of HTLV-
I-associated myelopathy (HAM). Jpn J Med. (1989) 28:412–4. doi: 10.2169/
internalmedicine1962.28.412

 3. Martin F, Fedina A, Youshya S, Taylor GP. A 15-year prospective longitudinal 
study of disease progression in patients with HTLV-1 associated myelopathy in the 
UK. J Neurol Neurosurg Psychiatry. (2010) 81:1336–40. doi: 10.1136/jnnp.2009. 
191239

 4. Sato T, Yagishita N, Tamaki K, Inoue E, Hasegawa D, Nagasaka M, et al. 
Proposal of classification criteria for HTLV-1-associated myelopathy/tropical 

spastic Paraparesis disease activity. Front Microbiol. (2018) 9:1651. doi: 10.3389/
fmicb.2018.01651

 5. Rosadas C, Assone T, Yamashita M, Adonis A, Puccioni-Sohler M, Santos M, et al. 
Health state utility values in people living with HTLV-1 and in patients with HAM/TSP: 
the impact of a neglected disease on the quality of life. PLoS Negl Trop Dis. (2020) 
14:e0008761. doi: 10.1371/journal.pntd.0008761

 6. Marcusso RMN, Van Weyenbergh J, de Moura JVL, Dahy FE, de Moura , Brasil 
Matos A, et al. Dichotomy in fatal outcomes in a large cohort of people living with 
HTLV-1 in São Paulo, Brazil. Pathogens. (2019) 9:9. doi: 10.3390/pathogens9010025

 7. Nagasaka M, Yamagishi M, Yagishita N, Araya N, Kobayashi S, Makiyama J, et al. 
Mortality and risk of progression to adult T cell leukemia/lymphoma in HTLV-1-associated 

FIGURE 2

HTLV-1 proviral load in asymptomatic carriers who did not develop 
HAM compared with those with incident HAM.

https://doi.org/10.3389/fmed.2024.1519750
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.who.int/publications/i/item/9789240020221
https://doi.org/10.2169/internalmedicine1962.28.412
https://doi.org/10.2169/internalmedicine1962.28.412
https://doi.org/10.1136/jnnp.2009.191239
https://doi.org/10.1136/jnnp.2009.191239
https://doi.org/10.3389/fmicb.2018.01651
https://doi.org/10.3389/fmicb.2018.01651
https://doi.org/10.1371/journal.pntd.0008761
https://doi.org/10.3390/pathogens9010025


Rosadas et al. 10.3389/fmed.2024.1519750

Frontiers in Medicine 06 frontiersin.org

myelopathy/tropical spastic paraparesis. Proc Natl Acad Sci U S A. (2020) 117:11685–91. doi: 
10.1073/pnas.1920346117

 8. Tanajura D, Castro N, Oliveira P, Neto A, Muniz A, Carvalho NB, et al. 
Neurological manifestations in human T-cell Lymphotropic virus type 1 (HTLV-1)-
infected individuals without HTLV-1-associated myelopathy/tropical spastic 
Paraparesis: a longitudinal cohort study. Clin Infect Dis. (2015) 61:49–56. doi: 
10.1093/cid/civ229

 9. Olindo S, Jeannin S, Saint-Vil M, Signate A, Edimonana-Kaptue M, Joux J, et al. 
Temporal trends in human T-Lymphotropic virus 1 (HTLV-1) associated 
myelopathy/tropical spastic paraparesis (HAM/TSP) incidence in Martinique over 
25 years (1986-2010). PLoS Negl Trop Dis. (2018) 12:e0006304. doi: 10.1371/journal.
pntd.0006304

 10. Maloney E, Cleghorn F, Morgan OS, Rodgers-Johnson P, Cranston B, Jack N, et al. 
Incidence of HTLV-I-associated myelopathy/tropical spastic paraparesis (HAM/TSP) in 
Jamaica and Trinidad. J Acquir Immune Defic Syndr Hum Retrovirol. (1998) 17:167–70. 
doi: 10.1097/00042560-199802010-00011

 11. Romanelli LCF, Caramelli P, Martins ML, Gonçalves DU, Proietti FA, Ribas JGR, 
et al. Incidence of human T cell lymphotropic virus type 1-associated myelopathy/
tropical spastic paraparesis in a long-term prospective cohort study of initially 
asymptomatic individuals in Brazil. AIDS Res Hum Retroviruses. (2013) 29:1199–202. 
doi: 10.1089/aid.2013.0086

 12. Kaplan JE, Osame M, Kubota H, Igata A, Nishitani H, Maeda Y, et al. The risk of 
development of HTLV-I-associated myelopathy/tropical spastic paraparesis among 
persons infected with HTLV-I. J Acquir Immune Defic Syndr. (1990) 3:1096–101.

 13. von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, Vandenbroucke JP. The 
strengthening the reporting of observational studies in epidemiology (STROBE) 
statement: guidelines for reporting observational studies. J Clin Epidemiol. (2008) 
61:344–9. doi: 10.1016/j.jclinepi.2007.11.008

 14. Demontis MA, Hilburn S, Taylor GP. Human T cell Lymphotropic virus type 1 
viral load variability and long-term trends in asymptomatic carriers and in patients with 
human T cell Lymphotropic virus type 1-related diseases. AIDS Res Hum Retrovir. 
(2012) 28:28–30. doi: 10.1089/AID.2012.0132

 15. Castro-Costa CM, Araújo AQC, Barreto MM, et al. Proposal for diagnostic criteria 
of tropical spastic paraparesis/HTLV-I-associated myelopathy (TSP/HAM). AIDS Res 
Hum Retroviruses. (2006) 22:931–5. doi: 10.1089/aid.2006.22.931

 16. Marcusso RMDN, Assone T, Haziot ME, Smid J, Folgosi VA, Rosadas C, et al. 
HTLV-1-associated myelopathy (HAM) incidence in asymptomatic carriers and 
intermediate syndrome (IS) patients. Pathogens. (2024) 13:403. doi: 10.3390/
pathogens13050403

 17. Murphy EL, Glynn SA, Fridey J, Smith JW, Sacher RA, Nass CC, et al. Increased 
incidence of infectious diseases during prospective follow-up of human T-lymphotropic 
virus type II- and I-infected blood donors. Arch Intern Med. (1999) 159:1485–91. doi: 
10.1001/archinte.159.13.1485

 18. UK Office for Health Improvement and Disparities. Sexually transmitted infections 
(STIs): migrant health guide. UK Government. (2021).

 19. Ireland G, Croxford S, Tosswill J, Raghu R, Davison K, Hewitt P, et al. Human 
T-lymphotropic viruses (HTLV) in England and Wales, 2004 to 2013: testing and 
diagnoses. Euro Surveill. (2017) 22. doi: 10.2807/1560-7917.ES.2017.22.20.30539

 20. de Mendoza C, Pérez L, Rando A, Reina G, Aguilera A, Benito R, et al. HTLV-1-
associated myelopathy in Spain. J Clin Virol. (2023) 169:105619. doi: 10.1016/j.
jcv.2023.105619

 21. Taylor GP, Evans W, Rosadas C. High HTLV-1 Proviral load predates and predicts 
HTLV-1-associated disease: literature review and the London experience. Pathogens. 
(2024) 13:553. doi: 10.3390/pathogens13070553

 22. Haziot ME, Gascon MR, Assone T, Fonseca LAM, Luiz OC, Smid J, et al. Detection 
of clinical and neurological signs in apparently asymptomatic HTLV-1 infected carriers: 
association with high proviral load. PLoS Negl Trop Dis. (2019) 13:e0006967. doi: 
10.1371/journal.pntd.0006967

 23. Harding D, Rosadas C, Tsoti SM, Heslegrave A, Stewart M, Kelleher P, et al. 
Refining the risk of HTLV-1-associated myelopathy in people living with HTLV-1: 
identification of a HAM-like phenotype in a proportion of asymptomatic carriers. J 
Neurovirol. (2022) 28:473–82. doi: 10.1007/s13365-022-01088-x

 24. Schierhout G, McGregor S, Gessain A, Einsiedel L, Martinello M, Kaldor J. 
Association between HTLV-1 infection and adverse health outcomes: a systematic 
review and meta-analysis of epidemiological studies. Lancet Infect Dis. (2019) 
20:133–43. doi: 10.1016/S1473-3099(19)30402-5

 25. Gessain A, Ramassamy J-L, Afonso PV, Cassar O. Geographic distribution, clinical 
epidemiology and genetic diversity of the human oncogenic retrovirus HTLV-1  in 
Africa, the world’s largest endemic area. Front Immunol. (2023) 14:1043600. doi: 
10.3389/fimmu.2023.1043600/full

https://doi.org/10.3389/fmed.2024.1519750
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.1073/pnas.1920346117
https://doi.org/10.1093/cid/civ229
https://doi.org/10.1371/journal.pntd.0006304
https://doi.org/10.1371/journal.pntd.0006304
https://doi.org/10.1097/00042560-199802010-00011
https://doi.org/10.1089/aid.2013.0086
https://doi.org/10.1016/j.jclinepi.2007.11.008
https://doi.org/10.1089/AID.2012.0132
https://doi.org/10.1089/aid.2006.22.931
https://doi.org/10.3390/pathogens13050403
https://doi.org/10.3390/pathogens13050403
https://doi.org/10.1001/archinte.159.13.1485
https://doi.org/10.2807/1560-7917.ES.2017.22.20.30539
https://doi.org/10.1016/j.jcv.2023.105619
https://doi.org/10.1016/j.jcv.2023.105619
https://doi.org/10.3390/pathogens13070553
https://doi.org/10.1371/journal.pntd.0006967
https://doi.org/10.1007/s13365-022-01088-x
https://doi.org/10.1016/S1473-3099(19)30402-5
https://doi.org/10.3389/fimmu.2023.1043600/full

	Incidence of HTLV-1-associated myelopathy in the UK from 1991 to 2024: a longitudinal observational cohort study
	1 Introduction
	2 Methods
	2.1 Standard protocol and ethics
	2.2 Cohort description, outcomes, and statistical analysis

	3 Results
	4 Discussion

	References

