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Background 

  

HTLV-1 associated myelopathy (HAM) is a chronic non-remitting spastic 

paraparesis of insidious onset with lower limb weakness, spasticity and 

generalised hyperreflexia accompanied by bladder/bowel dysfunction and 

lower back pain in patients with positive HTLV-1 antibody. Cranial nerves and 

upper limbs are usually unaffected 1-4.  HTLV-1 infection is not a ubiquitous 

infection but endemic in the West Indies, Brazil, Japan, West Africa, Rumania 

and Iran 5-16.  

WHO diagnostic criteria of HAM defining three levels of ascertainment for 

HAM diagnosis: definite, probable and possible, excluding all conditions that 

could mimic HAM 17, make geographically and genetically separate definite 

HAM cohorts comparable. 

Studies of HAM prior to 1996 described progression during the first year 

followed by a plateau phase 18-22. Recent studies, in both Japanese and Afro-

Caribbean cohorts, describe a more insidious onset with delayed diagnosis 

and continuous progression 23,24. A more rapid onset and progression of HAM 

has been reported in patients transfused with HTLV-1 infected blood 25 and in 

children 26. Non- or slow progressing patients with HAM have not been 

defined so far, although patients with stable HAM have been described 

previously.  

A Japanese study of 64 patients with HAM followed up for 10 years, showed 

deterioration of gait, muscle power and bladder function in 56%, 41% 

remained unchanged and 3% of the patients improved. The rate of disease 

progression was associated with higher HTLV-1 viral load and older age of 

onset (>65years) as well as a history of blood transfusion. This study did not 
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provide details of the presenting symptom, presence or absence of pain or 

bladder/bowel symptoms, walking aid usage at baseline, time to progression 

to additional aid or the mortality rate 23.  

In 2006 a group in Martinique published longitudinal data on 123 Afro-

Caribbean patients with HAM. The mean time from onset to first clinic visit 

was 5.3 years whilst the duration of HAM at final follow up was 13 years. At 

last review 81.3% had started using at least one walking stick, 56.9% two 

walking sticks whilst 36.6% had become wheelchair dependent, with median 

times from onset of HAM to the use of these aids of 6, 13 and 21 years 

respectively. Wheelchair usage started after 25 years of disease if the age of 

onset was <50 years but after only 14 years if age at onset was ≥ 50 years 

and this progression was significantly earlier in those patients with HTLV-1 

viral load of >105 HTLV-1 DNA copies/106 PBMCs. Gender, history of blood 

transfusion and initial symptom (gait impairment v urinary disturbance) did not 

affect the disease course. The authors concluded that motor disability 

worsens throughout the disease course and that faster early deterioration 

predicts the rate of progression in the long-term 27. Of the 22 deaths (17.8%), 

19 (86%) were attributed to HAM, with pneumonia and nephritis/sepsis as the 

dominant causes.  

Two studies, from Brazil and Peru, have reported increased mortality in 

patients with rapid progression to immobility within two years of the onset of 

HAM 28,29. 

In the UK, a HTLV non-endemic country, an estimated 20 000 persons are 

infected with HTLV-1 of which 3% will develop HTLV-1-associated myelopathy 

30.  The majority of diagnosed patients are managed at the National Centre for 

Human Retrovirology.  
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The natural history of this unique cohort has not been described and may 

differ from other populations due to genetic, transmission and environmental 

factors. The aims of this prospective study were to describe the natural history 

and identify predictors of disease progression in this UK cohort of patients 

with HAM. 

 

 

METHODS 

Subjects and methods 

For this observational natural history study, data were collected prospectively 

on all patients with HAM who attended the National Centre for Human 

Retrovirology (NCHR) in London from July 1993 to April 2007. Patients were 

followed up three monthly. Data were originally recorded in Excel and in 

addition all notes were hand searched for missing data. Patients were 

excluded if they were followed up for less than three months, had other 

confounding conditions or were co-infected with HIV. All comparisons are 

between the first and last clinic visits.  

The descriptive variables were gender, ethnicity, perceived risk factor for 

HTLV-1 infection, first recalled symptom, age at onset, age at diagnosis of 

HTLV-1 infection or of HAM, duration of follow up and death. 

The clinical variables were use of walking aids, localisation and severity of 

pain, bladder and bowel function. Measurement of timed walk was initiated in 

2001, as the seconds (sec) a patient takes to walk 10 meters (m) with or 

without walking aid. Patients were categorised as using no aid (AID0), one 

walking stick (AID1), two walking sticks (AID2), a frame (AID3) or being 

wheelchair (AID4) dependent. Pain was categorised by presence, localisation 
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and severity, which was scored by the patient using a 10 cm long visual 

analogue scale.  Bladder hyperactivity was recorded as urinary frequency and 

urgency whilst urinary retention as the need for catheterisation. Bowel function 

was recorded as normal, mild (>3/week), moderate (1-3/ week) and severe (< 

1/week) constipation. Data were collected on all symptomatic and potentially 

disease-modifying therapy given. Zidovudine and lamivudine were prescribed 

within a randomised controlled trial which is published 31,and ciclosporin was 

prescribed within an ongoing clinical trial during data collection for this study. 

HTLV-1 viral loads, (HTLV-1 DNA copies/100 peripheral blood mononuclear 

cells [PBMCs]) quantified by ‘in house’ real-time PCR using the Roche 

LightCycler (Roche, Mannheim, Germany), were assayed prospectively32. 

 

Statistical Analysis 

Data were analysed in SPSS-14 through parametric (t-test) and non-

parametric tests (Mann-Whitney Test and Wilcoxon Signed Ranks Test) for 

continuous variables and chi-square (Pearson Chi-Square Test/ Fisher’s 

Exact test) for categorical variables. The categorical variables were gender, 

ethnicity, perceived risk factor for HTLV-1 infection, first recalled symptom, 

use of walking aids, localisation of pain, bladder and bowel function and 

death. The continuous variables were age at onset, age at diagnosis of HTLV-

1 infection or of HAM, duration of disease and follow up, timed walk, pain 

score and HTLV-1 viral load. Kaplan Mayer survival analysis was used for 

survival data. For the prediction of AID change a logistic regression model 

was applied, using the following explanatory variables: age of onset, risk 

factors for HTLV-1 acquisition, HTLV-1 VL, rate of change timed walk, timed 

walk, absence/presence of pain and pain score at first visit. For the prediction 
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of the deterioration of timed walk an univariate general linear regression 

model was used, analysing the effects of the following covariates: age of 

onset, HTLV-1 VL, timed walk and pain score at first visit and fixed factors: 

gender, ethnicity, risk factor for HTLV-1 infection and absence/presence of 

pain. Forward and backward Wald was used for the best-fit model. Cox 

regression was used to create a predictive model for time-to-event data. 

Results were assumed statistically significant and the null hypothesis was 

rejected if a p value < 0.05 was achieved. 

 

Results  

Of the 55 patients with HAM, 48 were included in the analysis. Seven patients 

were excluded, five because of insufficient data, one patient had polymyositis 

and one HIV-1 co-infection.  

Table 1 gives an overview on demographics, patients age of onset and follow 

up as well a summary of disease modifying and palliative medication 

prescribed at first visit. Patients were mostly female, of Afro-Caribbean origin, 

and reported mother-to-child transmission and/or unprotected sexual 

intercourse with a person from an endemic region as the most likely route of 

HTLV-1 acquisition. Four patients (8.3%) cited blood transfusion before 2002, 

when obligatory screening for HTLV-1/2 antibodies was implemented in the 

UK, as their sole risk. 

The most common first symptom was unilateral leg weakness at a median 

age of 48 years. Five (10.4%) patients were diagnosed with HTLV-1 infection 

prior to developing HAM, one of whom developed HAM during follow up. In 

this sub-group the median time from diagnosis of HTLV-1 infection to onset of 

disease was 1.2 years.  Median follow up was 3.8 years resulting in 212 
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person-years (py) of follow up. Oral prednisolone, zidovudine, lamivudine, 

methotrexate and ciclosporin were prescribed as disease modifying drugs 

during follow up.  

 

Time to first use of a walking aid 

At the baseline visit 38 (79%) patients were walking compared to 32 (68%) 

patients at last clinic visit (p= 0.25). At baseline 13 (27%) patients were 

walking unaided (AID0), 25 (52%) were using walking aids (AID1, 2 and 3), 

eight (17%) were wheelchair dependent (AID4) and two (4%) were bed 

bound. During follow up 19 (54%) patients needed additional aid: seven 

patients progressed to AID1, three to AID2, three to AID3 and six to AID4. The 

median times from onset of HAM to AID1, AID 2, AID 3 and AID4 were 11 

(range 0.8-24.5, 95% CI 2.8-17.30 [CI]), 11.2 (range 6.4-16.5, 95% CI 1.2 – 

16), 11.3 (range 6.9-14, 95% CI 8.3-14) and 18 years (range 14-22.1, 95% CI 

14-22). 

At last visit the mobility of two patients (4%) had improved: one could transfer 

from bed to wheelchair and one needed one walking stick instead of two. 

 

Progression in timed walks 

Comparing baseline with last visit, mean timed walk deteriorated in 29 (81%) 

by +4.25 sec/10m/year (-0.13 to 24.6, median 1.27) including four patients 

who became wheelchair bound with median deterioration rate of +17.1 

sec/10m/y (+5.9 to +24.6). In seven patients (19%) timed walk improved by      

-35.5 sec/10m/y (-160 to -2.6, median -7.7) however these patients were 

followed up for only a median of 0.4 years (0.25-0.92) and the rate of 

improvement in timed walk has been assumed to continue at the same rate 
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for the whole year and is therefore an overestimate. Timed walks deteriorated 

even in patients who walked without any need for further aid by a median of   

+ 1.98 sec/10m/year.   

Four (11%) patients were categorised as long term non-progressors: their 

median timed walk rate changed by only +0.2 sec/10m/y (-0.13 to + 0.67) 

without needing any additional aid during a median follow up 4.3 years (2.7-

6.8). Two (6%) patients were slow- progressors: they needed one walking 

stick after a median of 11.5 years (9.7-13.2) disease duration and their  

median timed walk deteriorated by only +0.3 sec/10m/y  (+0.24 to  +0.33) 

during a median follow up of 6.3 years (5.3 – 7.3, ). Three (6%) patients 

progressed rapidly and became wheelchair or bed-bound in less than two 

years from onset, one of whom died at the age of 40 years.  

Timed walk, rate of progression and HTLV-1 VL were analysed by age of 

onset as presented in other publications 23,33. Patients with a younger age of 

onset (≤ 50 years) were more likely to use walking aids (p=0.005) and suffer 

from pain (p=0.03) at baseline compared to older onset group.  

Four patients cited blood transfusion as their only risk for HTLV-1 acquisition 

of which three patients recalled first symptoms at a young age (≤ 50 y. 

Although none of the patients progressed rapidly or died during follow up, two 

patients needed more aid (a frame and a wheelchair) and the median rate of 

progression of timed walk was faster in these (+4.9 sec/10m/y [0.5-13.3], 

95%CI -9.8 – +22) compared to non-transfused patients (+1.2 sec/10m/y 

[0.01-6.6], 95% CI +1.1- +3, p 0.02).  
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Pain 

Twenty-seven (63%) patients reported pain at first visit and 23 (53%) at last 

review (p=0.3). At both time points more patients had permanent compared to 

intermittent pain (first: 11 [69%] v 5 [31%], last: 13 [81%] v 3 [19%]). Low back 

pain alone was reported in 14 (52%), low back and leg pain in 7 (26%) and leg 

pain alone in 5 (19%). At last visit 8 (30%) patients had become pain free but 

4 (25%) previously pain free patients reported pain.  

The median pain score of the whole group did not differ significantly between 

first, 6 cm (2-10, 95%CI: 4.9-7.1) and last visit, 5.5 cm (1.5-10, 95%CI: 5.2-

7.6, p = 0.2). This however masks the considerable individual changes. In 10 

patients the pain score worsened significantly from a median of 2.5 cm (0-8, 

95%CI: 0.8-5.2) at first visit to 8 cm (4-10, 95%CI: 5.7-8.8, p=0.05) at last visit. 

In 15 patients pain improved significantly between the two time points (first: 

7cm [2-10], 95%CI: 5-8; last: 0cm [0-9.5], 95%CI: 0.8-4.4).  

 

Bladder and Bowel function 

Although there was no significant difference in the number of patients 

complaining of bladder problems at the two time points (first: 37/41 [90%] v 

last 35/41 [85%], p= 0.5), significantly more patients were catheterising at last 

20 (49%) compared to first visit 11 (27%) p=0.04.  

Most patients suffered from bladder hyperactivity (32 [86%]) and urinary 

retention was observed in five [14%]. Obstructive nephropathy was present at 

baseline in one patient and developed during follow up in a second.  

Twenty-five (63%) were constipated at first and 24 (60%) at last visit. This 

apparent lack of change masks considerable individual variation. In seven 
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(18%) patients constipation worsened between first and last visit, whilst in ten 

(25%) it improved of whom seven (18%) became asymptomatic. 

 

Mortality 

During follow up five (10.6 %) patients died giving a mortality rate of 2.4/100 

py. Three patients were male and the median age at time of death was 57 

years (36-78). Four deaths were directly associated with HTLV-1 infection: 

one patient developed adult T-cell leukaemia/lymphoma, one pneumonia with 

respiratory failure and two had severe HAM with disseminated inflammation. 

Cause of death of one patient was unknown. Death occurred at a median of 

9.7 years from onset (2.42-20.3) and 4.4 years of follow up (1.34-10.7) (Figure 

1).  

 

HTLV-1 viral load  

The HTLV-1 viral load (VL) of the cohort remained essentially unchanged over 

time (first: median 14 [0.002-140], 95% CI: 13-28 v last: median 13 [0.01-70], 

95%CI: 13.3-24, p= 0.6, Figure 2).  The median VL of the asymptomatic 

patient who developed HAM was high at baseline (9.8 [1.6-22.5] copies/ 100 

PBMCs) and remained unchanged over time.  

HTLV-1 VL was neither associated with a change in aid usage (p=0.8) nor 

with pain at baseline (p= 0.7). Timed walk deterioration rate was not 

significantly associated with HTLV-1 VL at baseline (p=0.2). However median 

HTLV-1 VL were higher in patients who were younger at onset and whose 

need for aid and timed walk increased over time (≤ 50y:11.2 [0.002-70], 95% 

CI 5.7 -38; > 50y: 1.7 [1.2-2.4], 95% 0.8-2.7, p= 0.09). 
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Prediction of deterioration of gait 

In a logistic regression analysis investigating the association of an increase in 

AID usage with the in the methods section mentioned variables identified the 

rate of progression of timed walk/year (p= 0.05, 95%CI 1-1.3) as the only 

significant parameter which predicted 69% of progression in aid correctly. A 

relationship between the rate of timed walk change/ year and the in the 

methods section listed  baseline measurements could not be established in a 

univariate general linear model.   

 

Discussion 

On the basis of ethnicity our cohort data should be most comparable with data 

from the Caribbean and from Brazil 34,35. Similarities are the female 

predominance, route of HTLV-1 acquisition, onset before the age of 50, gait 

impairment as the most common first symptom and slow but continuous 

progression of disability as well as a high but stable HTLV-1 VL over time. 

On average patients are diagnosed earlier after the onset of HAM in the UK 

(mean 3.8, median 2 years) than in Martinique (mean 5.3, median 3 years). 

This might be due to patients’ ability and/or choice to access healthcare 

earlier. In the UK patients could walk unaided for longer (10 v 6 y) and needed 

a wheelchair later (18 v 21y) than patients in Martinique. The difference in the 

time to first use of a walking aid could be due to an earlier diagnosis of HAM 

and/or more intense physiotherapy and symptomatic treatment of pain and 

spasticity in the UK.  

Patients who were younger at onset had a higher baseline HTLV-1 VL and 

progressed more rapidly as assessed by use of walking aids and timed walk. 
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In addition the few patients whose risk for acquiring HTLV-1 infection was 

blood transfusion were also more likely to progress in their need for aid. The 

rate of deterioration of timed walk seemed to be weakly associated with higher 

HTLV-1 viral load at first visit irrespective of an increase of aid usage in our 

cohort. These associations might be more significant in a larger cohort.  

Timed walk rate is most meaningful for those patients who are not using any 

aid and are followed up for more than one year. We describe for the first time 

the expected rate of deterioration in walking speed of 2 sec/10m/y in patients 

with HAM who do not require any change in walking aid. Thus according to 

current disability scales only 54% of our initially ambulant patients would have 

had a documented deterioration whereas using timed walk a further 20% of 

patients were seen to deteriorate during follow up. Our data, demonstrating 

improvement in timed walk in patients who have only been attending the clinic 

for between 3 and 12 months, whilst suggesting that symptomatic 

management and physical therapy can have a significant impact on mobility in 

the short-term, should also caution that this may mask continuing progression 

of the underlying pathology.  For the first time we are describing patients with 

HAM whose rate of timed walk changed only ≤ 1 sec/10m/y from baseline 

during a follow up time of ≥ 2 years as non-progressors if they did not need 

any walking aid and as slow-progressors if they needed only one additional 

aid. These definitions will help to compare HAM subgroups with those who 

progress continuously or rapidly.  Furthermore we have seen that the rate of 

deterioration in timed walk in patients who subsequently became wheelchair 

dependent was much faster, suggesting that timed walks identify those 

patients most at need of therapeutic intervention. 
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HTLV-1 infection was associated with a 1.3 fold increased risk of death from 

all causes excluding ATLL in Japan 36. The relative mortality rate was 1.7 for 

HTLV-1 infected compared to uninfected subjects in Guinea –Bissau and was 

mortality associated with higher HTLV-1 viral loads but neither the cause of 

death nor the prevalence of ATLL are given37. 25% of 123 patients with HAM 

from Martinique died within 20 years of disease onset 38. A report from the 

UK’s Health Protection Agency documented a higher mortality rate associated 

with HTLV-1 infection in the UK in patients of Afro-Caribbean ethnicity and in 

those living far from centres looking after HTLV-1 positive patients 39. In our 

population 10.6% of the patients with HAM died within a mean of 9.7 years 

from the onset of HAM. The mortality rate in our cohort was 2.4/100 py follow 

up compared to an age-adjusted mortality rate of 1/100 py in general UK 

population. Therefore a higher rate of all cause non-neoplastic mortality is 

associated with HAM in the UK. Deaths in our cohort were more common in 

younger, more disabled patients and appeared to be more directly related to 

HTLV-1 infection, whereas in Martinique deaths were mostly commonly due to 

complications of debilitating neurological disease. 

We also present prospectively collected longitudinal data on HTLV-1 VL of 

patients with HAM. Neither the mean nor the median HTLV-1 viral load 

changed significantly over time and more importantly the patient who 

developed HAM during follow up had a high set point of HTLV-1 VL prior to 

onset of symptoms which fluctuated only insignificantly over time. However we 

do not have enough data to prove that a significantly higher VL always 

precedes the development of HAM although this is commonly assumed. 

This study has the many limitations of a cohort study of a rare disease: small 

numbers, variable follow up in some cases < 1 year, no comparator arm and 
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not controlled for treatment. The underlying deterioration of HAM resulting in a 

steady deterioration may obscure fluctuating improvements in patients 

followed up for longer as only the final outcome is documented. Therefore a 

potential transient improvement or stalling of the disease process might have 

been missed. However, careful description of a cohort essentially managed 

with only symptomatic therapies provides a rate of change in timed walk 

against which novel interventions can be judged. In conclusion, a 10m timed 

walk, which is simple and accessible, provides a rapid and valuable additional 

clinical measure in patients with HAM, demonstrating the continuous 

progressive nature of this condition and a tool to identify patients who might 

most benefit from more targeted management 
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Table 1: Demographics, follow up and treatment of 48 patients with HAM. 
 

 

Gender Number (%) 
Female  38 (79.2) 

Ethnicity   
Afro-Caribbean 38 (79.2) 

Caucasian 6 (12.5) 
Other ethnic background 4 (8.3) 

Attributed risk factor(s) for HTLV-1 infection   
Sexual intercourse alone 3 (6.3) 

Breast-fed + sexual intercourse 40 (83.3) 
Blood product recipient before 2002 4 (8.3) 

Breast-fed + sexual intercourse + blood product recipient 1 (2.1) 

  
Median (range), 

95%CI 
Age at time of first recalled symptom (years) 48 (10-72), 42.5-50 
Age at time of diagnosis (years) 51 (26-73), 46-55 

Time between onset and diagnosis (years) 2 (1-19), 2.2-5.5 
Duration of follow up (years) 3.8 (0.5-13), 2.9-5 
Duration of symptoms (onset - last follow up in years) 11.6 (1.2-31), 10.6-15 
  Number (%) 

Treatment for HAM at 1st visit 46 (95.8%) 
Oral prednisolone 1 (2.1%) 

Antiretrovirals 1 (2.1%) 
Methotrexate 0 

Ciclosporin 0 
Treatment for spasticity at 1st visit 42 (87.5%) 

Baclofen 13 (27.1%) 
Treatment for urinary frequency, at 1st visit 42 (87.5%) 

Oxybutinin 12 (25%) 
Treatment for constipation at 1st visit 40 (83.3%) 

Fibre 14 (29.2%) 
Laxative 11 (22.9%) 
Enema 1(2.1% 
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Figure 1: Kaplan Maier survival analysis of all patients from onset of disease 
to last follow up or death. Censored = patient reaching their last follow up.  
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Figure 2: Mean HTLV-1 viral load (log copies/ 100 PBMCs) of all patients by 
year of follow up. SD= standard deviation, PBMCs= peripheral blood 
mononuclear cells 
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