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Interventions for the treatment of Human T-lymphotropic
virus type-l-associated myelopathy: A systematic
review of randomised controlled trials

Olalekan A Uthman, Rashidah T Uthman
Center for Evidence-Based Global Health, SAYIN, llorin, Nigeria
Abstract

Objective: To evaluate the effectiveness and safety of various interventions for treating Human T-
lymphotropic virus type-I-associated myelopathy/tropical spastic paraparesis (HAM/TSP). Methods:
The data sources were MEDLINE, EMBASE, AMED, CINAHL, PSYCHLIT, The Cochrane Library
(2007 Issue 2), and bibliographies of included trials. Predefined criteria were used to select randomised
controlled trials comparing use of any intervention aimed at treating HAM/TSP with placebo or another
intervention in any language. Two assessors independently reviewed each trial, and disagreements
were resolved by consensus. Result: Three small trials with a total of 68 participants are included
in this review. Two trials demonstrated a significant difference. Therapeutic benefit in the 3.0 MU
human lymphobastoid interferon (HLBI) group was significantly higher than in the 0.3-MU group.
No significant changes in pain score (weighted mean difference (WMD) 0.02; 95% CI -2.55 to 2.59),
urinary day frequency (WMD 0.08; 95% CI -1.34 to 1.50), nocturia (WMD 0.63; 95% CI -0.79 to
2.05), and disability (Osame’s score WMD 0.01; 95% CI -2.55 to 2.59) was shown in the trial that
investigated zidovudine and lamivudine. There was no significant difference in the incidence of
symptomatic side effects between groups in the three trials.

Conclusion: There is no clearly defined best treatment for HAM/TSP. High dose HLBI offer high
efficacy with acceptable side-effects profile. There is no evidence of benefit of zidovudine plus
lamivudine for treating HAM/TSP. These data are limited because of their small size, relatively short

study duration, and some compromises in study design.

INTRODUCTION

Human T-lymphotrophic virus 1 (HTLV-1) was
among the first human retroviruses discovered
in the early 1980s.! An estimated 10 to 20
million individuals are carriers worldwide.? It
is the causative agent of HTLV-1-associated
myelopathy/ tropical spastic paraparesis (HAM/
TSP).3 The lifetime cumulative risk of carriers’
developing HAM/TSP is about 2%.* Endemic
areas of HTLV-I are in southern Japan, Central
and West Africa, the Caribbean, Central and South
America, the Middle East, Melanesia’, and there
are also smaller foci in the aboriginal populations
of Australia, Papua New Guinea, and northern
Japan. In Europe and North America, the virus is
found chiefly in immigrants from these endemic
areas and in some communities of intravenous
drug users.’

The clinical and laboratory guidelines for the
diagnosis of HAM/TSP have been formulated
based on the recommendation of the World Health
Organization guidelines.’ Clinically, HAM/TSPis

characterized by muscle weakness, hyperreflexia,
spasticity in the lower extremities, and urinary
disturbance associated with preferential damage
of the thoracic spinal cord.® HAM/TSP is a
chronic immune-mediated neurologic disease®,
whose main pathological feature is a chronic
inflammation of the spinal cord, characterized
by perivascular lymphocytic cuffing and
parenchymal lymphocytic infiltration.” In parallel,
DNA provirus is also implicated in the HAM/
TSP pathogenesis, since these patients show
higher HTLV-1 proviral load than asymptomatic
carriers.!° Inflammatory cytokine production,
such as interferon gamma (IFN-v), interleukin-15
(IL-15) and tumoral necrosis factor-alpha (TNF-
o) are important in the inflammatory process
in TSP/HAM development®, and cytotoxic T
lymphocytes activity (CTLs) may also be involved
in the TSP/HAM pathogenesis.'*"

There is no generally agreed standard
treatment regimen for HAM/TSP. An evidence-
based approach to the practice of medicine has
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become more important in the face of increasing
pressures to maintain quality care in the context of
significant cost containment. Proper understanding
of the evidence for interventions and treatment of
HAM/TSP requires a systematic, comprehensive,
and appropriate analysis of all currently available
data. We evaluated the evidence from available
randomised controlled trials in order to assess
the effectiveness of various interventions for
HAM/TSP.

METHODS

Search strategy to identify studies

The following databases were searched:
MEDLINE, EMBASE, Cumulative Index to
Nursing and Allied Health Literature (CINAHL),
PSYCHLIT, Allied and Complementary Medicine
Database (AMED), Database of Abstracts of
Reviews of Effectiveness (DARE), and the
Cochrane Controlled Trials Register (CCTR).
Reference lists for all primary and other pertinent
articles identified were searched. The time period
searched was from 1980 to July 2007. No language
restrictions were placed on the search. Key words
used included: Human T-lymphotropic virus
type-I, myelopathy, tropical spastic paraparesis,
and added a sensitive filter to identify all
possible reports of relevant randomised trials.'?

Selection of trials

Only randomized, placebo-controlled trials
investigating Human T-lymphotropic virus type-I-
associated myelopathy published in any language
were eligible for inclusion in this study. The two
authors of this study independently assessed the
titles and abstracts of all reports of studies identified
by the search. We obtained full text hard copies
of studies that fulfilled the inclusion criteria and
for studies where there was some doubt. We then
applied the inclusion criteria using an eligibility
form and resolved any disagreements through
discussion. We prepared a QOUROM " statement
flow diagram to describe how we processed the
references identified through the search results.

Assessment of methodological quality

Two authors independently assessed the
methodological quality of each trial in terms
of generation of allocation sequence, allocation
concealment, blinding, and inclusion of all
randomized participants in the analysis."* We
reported who was blinded in each trial, such as
the participant, care provider, or outcome assessor.
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Any disagreements were resolved by discussion.
Trials were also graded using the Jadad scale, a
clinical trial quality instrument scored from 0
to 5 with higher scores correlating with better
quality studies." This validated score lies in the
range 0-5. Studies are scored according to the
presence of three key methodological features
of randomization, blinding and accountability of
all patients, including withdrawals. For example,
the score is two if appropriate methods of
randomization are described, one if the study is
merely described as ‘randomized’ and zero when
no details are provided to evaluate randomization.
Two points can be given for blinding in the
study: a score of two is allocated if patients
and investigators are made blind by appropriate
methods, one if the study is described merely as
double blind and zero if details about blinding
are not provided. The third item to be scored is
the reporting of withdrawals. The study receives
a score of one if all patients are accounted for
in the analysis and reasons for withdrawals
are provided. A score of zero is given when
information regarding withdrawals is incomplete.

Data extraction

The two authors independently extracted data
on trial characteristics including methods,
participants, interventions, and outcomes. Any
disagreements were resolved by discussion.

Data analysis

OU used Review Manager 4.2 for data analysis.
For dichotomous outcomes, we calculated
relative risks (RR) with 95% confidence
intervals (CI) using a fixed-effect model. We
analysed these data on an intention-to-treat basis.

RESULTS

Description of studies

The literature searches yielded 321 titles of
potentially relevant articles. After scanning titles
and abstracts, a total of 16 potentially relevant
articles were identified and full-text copies were
assessed independently against the inclusion
criteria by the two authors (figure 1). The reference
lists of these studies were scanned. Thirteen papers
were excluded because they were either open,
nonrandomised, uncontrolled studies'®? (n=10) or
case reports®*?’ (n=2) (see Table 1). One study?
was excluded because the trial included both
idiopathic and Human T-lymphotrophic virus 1
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Figure 1 - Trial flow

Citations identified by searches (n =321)

Papers excluded on title, abstract, and kevwords:
(Generally due to lack of suitability of studv design or intervention)
(n=303)

Papers retrieved for more detailed evaluation

(n=16)
Excluded papers n=13)
Open, nonrandomized, uncontrolled studies {(n=10)
3 Case report (n=2)
Data not useable (n=1)
v

Papers included in this review (n=3)

QUOROM statement flow diagram of the process of identifying and including references for the systematic

review

(HTLV) associated progressive spastic paraparesis
and it was not possible to decipher the data for
HAMY/TSP patients from the study.

Three trials*-! met the inclusion criteria. One
trial®® was carried out in 11 different medical
centers in Japan in 48 participants to assess
three different doses of human lymphoblastoid
interferon (HLBI). In Kuroda®', two patients were
randomised to receive 3.0-million in international
unit (MU) per day human interferon, one to
receive 1.0-MU and one to receive a dose of 0.3
MU. The other trial®® was conducted at two sites,
The HTLV clinic at St. Mary’s Hospital London,
UK and the 3" Department of Internal Medicine,
University of Kagoshima, Kagoshima, Japan in
sixteen participants to assess zidovudine plus
lamivudine against placebo.

The length of follow up was eight weeks in
Izumo* and 28 days in Kuroda.* The participants
were randomised to start 24 weeks treatment with
zidovudine 300mg plus lamivudine 150mg twice
daily or matching zidovudine and lamivudine
placebo tablets. This was followed by 24 weeks

84

open therapy with the active compounds for all
study participants.

The change in gait, disability, pain, bladder
function, and change in HTLV-I viral DNA from
baseline were the main outcomes assessed in the
included trials.

Methodological quality

Izumo™® and Kuroda®' were weak methodologically
(Jadad score 2), while Taylor® was of a good
methodological quality (Jaded score 4). They were
relatively small. The trials were randomised and
double-blind. The three trials did not describe
their methods of allocation sequence generation.
Taylor® used adequate method for concealing
allocation — central allocation method. Allocation
concealment was inadequate in Izumo*® — patients
were treated in ascending order with the next case
supply and unclear in Kuroda 3!. Participants,
pharmacist, and clinicians were masked to the
treatment allocation in Taylor.”® The blinding
methods were unclear in the other two trials.**3!

The three trials®*3! did not report sample size



calculations. The trialists reported the number of
participants lost to follow up and all randomised
participants were included in analysis. The
withdrawal rate in Taylor® was 6% (1/16). The
reason for withdrawal was described as continuing
deterioration in medical condition in one active
arm participant. The withdrawal rate in Izumo®
was 4% (2/48). The reasons for withdrawal were
not described. No patient was lost to follow up
in Kuroda.’!

Efficacy and safety outcomes

The studies could not be combined for meta-
analysis due to heterogeneity in interventions
tested. Results for individual comparisons are,
therefore presented by outcome.

Zidovudine plus lamivudine®

No significant changes in pain score (weighted
mean difference (WMD) 0.02; 95% CI -2.55 to
2.59, p = 0.99), urinary day frequency (WMD
0.08; 95% CI -1.34 to 1.50, p = 0.93), nocturia
(WMD 0.63; 95% CI -0.79 to 2.05, p = 0.41),
and disability (Osame’s score WMD 0.01; 95%
CI-2.551t02.59,p=0.99) in patients treated with
zidovudine plus lamivudine compared to placebo.
No significant change in proviral load was seen
in the active arm compared with the placebo arm
(mean difference (SD); 0.02 (0.48), p=0.92). No
side effect was reported in the first 24 weeks of
the double blind phase. There were no significant
biochemical abnormalities.

Human lymphoblastoid interferon (HLBI)**3'

Two trials***!' compared three different doses of
human lymphoblastoid interferon (HLBI): 0.3
million international units (MU), 1.0 MU, and
3.0 MU. Patients treated with 0.3 MU exhibited
only a minimal clinical improvement in motor
dysfunction during therapy and 4 weeks after
completion of therapy. In contrast, in the patient
group receiving 1.0 MU, three of 17 patients
(17.6%) improved clinically by one or more
grades. The most striking clinical benefit was
seen in the 3.0 MU group. Six of the 16 patients
(37.5%) improved one or more grades during
the study period. The 3.0 MU group therefore
showed a significantly higher improvement of
motor dysfunction than the 0.3 MU group (p
< 0.051), only 2 weeks after starting therapy,
and also exhibited a tendency to maintain this
improvement for at least 4 weeks after starting
therapy (p = 0.10). Similar trends were observed
for those described above for motor dysfunction.

Side effects occurred dose-dependently. There
was no significant difference in the incidence of
symptomatic side effects between groups: 3.0-
MU versus- 0.3-MU group (relative risk (RR)
1.67; 95% CI 0.62 to 4.46), 1.0-MU versus 0.3-
MU group (RR 1.10; 95% CI 0.36 to 3.37), and
3.0-MU versus 1.0-MU group (RR 1.51; 95% CI
0.61 to 3.71). In Kuroda®!, therapeutic responses
were observed in two patients receiving a dose
of 3.0MU.

DISCUSSION

This review of interventions for treating Human T-
lymphotropic virus type-I-associated myelopathy/
tropical spastic paraparesis (HAM/TSP) has
brought together evidence from three randomised
placebo controlled trials*' of zidovudine plus
lamivudine and human interferon from the last
sixteen years incorporating 68 subjects. Efforts
were made to identify all relevant studies and
no study was excluded due to language. It is
possible that some studies were missed but we
feel that it is unlikely that we missed any higher
quality published studies such as randomised
controlled trials.

Sequence generation is often improperly
addressed in the design and implementation
phases of controlled trials, and often neglected
in their published reports, which causes major
problems in assessing sequence generation.*
Although all studies were randomised, only one
study actually described the method used for
randomization.” Similarly, all the studies were
blinded; only one described the blinding method.?
Therefore, while the studies were all randomised,
placebo-controlled, they were only mediocre in
quality overall, as reflected in the median Jadad
score of 2. There was no indication that power
calculations were used to determine the number
of patients needed for an expected effect size
which in essence renders the studies inappropriate.
It is not possible to draw firm conclusions from
this review, as it contains only three small trials
and the confidence intervals for all outcomes are
wide.

Several open, nonrandomised, uncontrolled
trials and case reports of plasmapheresis®?,
heparin'®, lactobacillus casei strain Shirota
(from fermented milk)!’, alpha interferon!84,
pentoxifylline'’, zidovudine?'?3,
methyprednisolone??, and vitamin C* resulted
in only short-term improvement.

In conclusion, there is no clearly defined best
treatment for Human T-lymphotropic virus type-I-
associated myelopathy/tropical spastic paraparesis
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(HAM/TSP). We found limited evidence from
two trials that high dose human lymphoblastoid
interferon is more effective in the treatment of
HAM/TSP compared to low dose with acceptable
side-effects profile. We found no evidence of
benefit of zidovudine plus lamivudine for treating
HAMY/TSP. These data are limited because of their
small size, relatively short study duration, and
some compromises in study design. As a result,
their power to detect important differences was
limited and their results imprecise. Current clinical
practice in treatment of HAM/TSP is based on
case series and open, nonrandomised uncontrolled
studies. This is a weak evidence base. To avoid
bias, future trials need to pay more attention on
the methodological requirements for randomized
controlled trials. More trials with adequate power
would also be helpful.

ACKNOWLEGEMENTS

Of the authors, OU conceived the study, prepared
the protocol, undertook searches, designed the
data extraction form, extracted the data, conducted
the analysis, and wrote the first draft of the
review. RU commented on the protocol and data
extraction form, extracted data, and commented
on the review. Both authors read and approved
the final manuscript.

No funding source had arole in the preparation
of this paper or the decision to submit it for
publication. As for conflict of interest, we certify
that we have no affiliations with or involvement in
any organization or entity with a direct financial
interest in the subject matter of the review
(employment, consultancy, stock ownership,
honoraria, and expert testimony).

REFERENCES

1. Gallo RC, Sliski A, Wong-Staal F. Origin of human
T-cell leukaemia-lymphoma virus. Lancet 1983;
2(8356): 962-3.

2. de The G, Bomford R. An HTLV-I vaccine: why,
how, for whom? AIDS Res Hum Retroviruses 1993;
9(5): 381-6.

3. Gessain A, Barin F, Vernant JC, et al. Antibodies to
human T-lymphotropic virus type-I in patients with
tropical spastic paraparesis. Lancet 1985; 2(8452):
407-10.

4. Maloney EM, Cleghorn FR, Morgan OS, 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(2): 167-70.

5. TakenouchiN, Yao K, Jacobson S. Immunopathogensis
of HTLV-I associated neurologic disease: molecular,
histopathologic, and immunologic approaches. Front
Biosci 2004; 9: 2527-39.

86

10.

12.

13.

14.

15.

16.

17.

18.

19.

20.

December 2007

Tzumo S, Umehara F, Osame M. HTLV-I-associated
myelopathy. Neuropathology 2000; 20 (Suppl): S65-
8.

Osame M. Pathological mechanisms of human T-cell
lymphotropic virus type I-associated myelopathy
(HAM/TSP). J Neurovirol 2002; 8(5): 359-64.

. Montanheiro P, Vergara MP, Smid J, da Silva Duarte

AJ, de Oliveira AC, Casseb J. High production of
RANTES and MIP-lalpha in the tropical spastic
paraparesis/HTLV-1-associated myelopathy (TSP/
HAM). J Neuroimmunol 2007; 188(1-2): 138-42.
Dehee A, Cesaire R, Desire N et al. Quantitation of
HTLV-I proviral load by a TagMan real-time PCR
assay. J Virol Methods 2002; 102(1-2): 37-51.
Nagai M, Usuku K, Matsumoto W, et al. Analysis
of HTLV-I proviral load in 202 HAM/TSP patients
and 243 asymptomatic HTLV-I carriers: high proviral
load strongly predisposes to HAM/TSP. J Neurovirol
1998; 4(6): 586-93.

. Jacobson S. Immunopathogenesis of human T cell

lymphotropic virus type I-associated neurologic
disease. J Infect Dis 2002; 186 (Suppl 2): S187-
92.

Dickersin K, Scherer R, Lefebvre C. Identifying
relevant studies for systematic reviews. BMJ 1994,
309(6964): 1286-91.

Moher D, Cook DJ, Eastwood S, Olkin I, Rennie
D, Stroup DFE. Improving the quality of reports of
meta-analyses of randomised controlled trials: the
QUOROM statement. Quality of Reporting of Meta-
analyses. Lancet 1999; 354(9193): 1896-900.
Schulz KF, Chalmers I, Hayes RJ, Altman DG.
Empirical evidence of bias. Dimensions of
methodological quality associated with estimates of
treatment effects in controlled trials. JAMA 1995;
273(5): 408-12.

Jadad AR, Moore RA, Carroll D, et al. Assessing
the quality of reports of randomized clinical trials: is
blinding necessary? Control Clin Trials 1996; 17(1):
1-12.

Nagasato K, Nakamura T, Ichinose K, et al. Heparin
treatment in patients with human T-lymphotropic
virus type I (HTLV-I)-associated myelopathy: a
preliminary study. J Neurol Sci 1993; 115(2): 161-
8.

Matsuzaki T, Saito M, Usuku K et al. A prospective
uncontrolled trial of fermented milk drink containing
viable Lactobacillus casei strain Shirota in the
treatment of HTLV-1 associated myelopathy/tropical
spastic paraparesis. J Neurol Sci 2005; 237(1-2):
75-81.

Oh U, Yamano Y, Mora CA et al. Interferon-betala
therapy in human T-lymphotropic virus type I-
associated neurologic disease. Ann Neurol 2005;
57(4): 526-34.

Shirabe S, Nakamura T, Tsujino A et al. Successful
application of pentoxifylline in the treatment of
HTLV-I associated myelopathy. J Neurol Sci 1997,
151(1): 97-101.

Yamasaki K, Kira J, Koyanagi Y, et al. Long-term,
high dose interferon-alpha treatment in HTLV-I-
associated myelopathy/tropical spastic paraparesis:
a combined clinical, virological and immunological
study. J Neurol Sci 1997; 147(2): 135-44.



21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Sheremata WA, Benedict D, Squilacote DC, Sazant
A, DeFreitas E. High-dose zidovudine induction in
HTLV-I-associated myelopathy: safety and possible
efficacy. Neurology 1993; 43(10): 2125-9.

Araujo AQ, Afonso CR, Leite AC, Dultra SV.
Intravenous methylprednisolone in HTLV-I associated
myelopathy/tropical spastic paraparesis (HAM/TSP).
Arq Neuropsiquiatr 1993; 51(3): 325-8.

Kataoka A, Imai H, Inayoshi S, Tsuda T. [Intermittent
high-dose vitamin C therapy in patients with HTLV-
I-associated myelopathy]. Rinsho Shinkeigaku 1993;
33(3): 282-8.

Shibayama K, Nakamura T, Nagasato K, Shirabe S,
Tsujihata M, Nagataki S. Interferon-alpha treatment
in HTLV-I-associated myelopathy. Studies of clinical
and immunological aspects. J Neurol Sci 1991;
106(2): 186-92.

Gout O, Gessain A, Iba-Zizen M et al. The effect of
zidovudine on chronic myelopathy associated with
HTLV-1. J Neurol 1991; 238(2): 108-9.

Matsuo H, Nakamura T, Shibayama K, et al.
Plasmapheresis to treat human T lymphotropic virus
type I-associated myelopathy. Curr Stud Hematol
Blood Transfus 1990; (57): 198-207.

Matsuo H, Nakamura T, Tsujihata M, et al.
Plasmapheresis in treatment of human T-lymphotropic
virus type-I associated myelopathy. Lancet 1988;
2(8620):1109-13.

Cartier L, Castillo JL, Verdugo R. Effect of the
Nucleus CMP forte in 46 patients with progressive
spastic paraparesis. Randomized and blind study.
Rev Med Chil 1996; 124(5): 583-7.

Taylor GP, Goon P, Furukawa Y, et al. Zidovudine
plus lamivudine in Human T-Lymphotropic Virus
type-I-associated myelopathy: a randomised trial.
Retrovirology 2006; 3: 63.

Izumo S, Goto I, Itoyama Y, et al. Interferon-alpha
is effective in HTLV-I-associated myelopathy: a
multicenter, randomized, double-blind, controlled
trial. Neurology 1996; 46(4): 1016-21.

Kuroda Y, Kurohara K, Fujiyama F ef al. Systemic
interferon-alpha in the treatment of HTLV-I-
associated myelopathy. Acta Neurol Scand 1992;
86(1): 82-6.

Schulz KF, Chalmers I, Grimes DA, Altman DG.
Assessing the quality of randomization from reports
of controlled trials published in obstetrics and
gynecology journals. JAMA 1994; 272(2): 125-8.

87



