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Abstract

Introduction: The presence of human T-cell lymphotropic virus type 1 (HTLV-1) associated with neurop-
athy (myelopathy/tropical spastic paraparesis - HAM/TSP), can generate morphological and functional 
changes in the respiratory system. As a preventive therapeutic possibility for respiratory dysfunctions, 
it is expected that the already conceptualized inspiratory muscle training, when performed at home, can 
be a therapeutic resource that favors adherence to treatment. Objective: To evaluate respiratory muscle 
strength in patients with HTLV-1 after participating in a home respiratory muscle training protocol under 
indirect supervision.  Method: This was a clinical, longitudinal, prospective, quantitative, and single-center 
trial approved by the Research Ethics Committee of the State University of Pará, opinion no. 2.695.505 and 
registered in clinical trials NCT03829709. Six HTLV-1 patients participated in a 5-week home respiratory 
muscle training protocol lasting 30 minutes daily through a linear load inspiratory muscle trainer. For the 
characterization of the imposed load, they were submitted to manovacuometry during pre (T0), peri (T3), 
and post (T5) treatment. Results: Six individuals completed the program, of which 83.33% were female and 
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The silent contamination by the human T-cell lym-
photropic virus type 1 (HTLV-1) which has as vectors 
sexual intercourse, contact with objects contaminated 
by infected blood, and vertically, passed from mother 
to child, has already infected 2.5 million people nation-
ally, being the North and Northeast regions the most 
affected [1,2].

Most people infected with HTLV-1 remain asymp-
tomatic throughout life, while 2-5% may present adult 
T-cell leukemia (ATL) and 0.25-3.8% may develop HTLV-
1-associated myelopathy/tropical spastic paraparesis 
(HAM/TSP) [3].

When its manifestations are triggered, HTLV-1 acts 
by altering the immune response of the host, making 
it susceptible to several infections, for example, HAM/

16.66% male. With the application of respiratory muscle training, it was possible to achieve a significant 
increase (p < 0.011) of the maximum inspiratory pressure as shown when comparing T0 (66.8±12.58) to T5 
(115.08±31.78). Conclusion: This study identified an increase in inspiratory muscle strength after HTLV-1 
patients participated in a home muscle training protocol under indirect supervision.

Keywords: Human T-lymphotropic Virus 1. Physiotherapy. Respiratory Muscles. Tropical Spastic 
Paraparesis.

Resumo

Introdução: A presença do vírus linfotrópico de células T humana do tipo 1 (HTLV-1) associado à neuropatia 
(Paraparesia Espástica Tropical/Mielopatia - PET/MAH) pode gerar alterações morfológicas e funcionais no 
sistema respiratório. Como possibilidade terapêutica preventiva para disfunções respiratórias, vislumbra-se 
que o treinamento muscular inspiratório já conceituado, possa a nível domiciliar ser uma ferramenta tera-
pêutica que favoreça a adesão ao tratamento. Objetivo: Avaliar a força muscular respiratória diante de um 
protocolo de treinamento muscular respiratório domiciliar, sob supervisão indireta em portadores do HTLV- 1. 
Método: Estudo clínico, longitudinal, prospectivo, quantitativo e de centro único, aprovado pelo Comitê de 
Ética em Pesquisa da Universidade do Estado do Pará, parecer no. 2.695.505 e registrado no Clinical Trials 
NCT03829709. Seis pacientes com HTLV-1 participaram de um protocolo de treinamento muscular respirató-
rio domiciliar por 5 semanas com duração de 30 minutos diários por meio de um treinador muscular inspirató-
rio de carga linear. Para a caracterização da carga imposta, os mesmos foram submetidos a manovacuometria, 
pré (T0), peri (T3) e pós (T5) tratamento. Resultados: Seis indivíduos completaram o programa, dos quais 
83.33% eram do sexo feminino e 16.66% do sexo masculino. Com a aplicação do treinamento muscular respi-
ratório foi possível obter um aumento significativo (p < 0,011) da pressão inspiratória máxima ao comparar 
T0 (66.8±12.58) ao T5 (115.08±31.78). Conclusão: Este estudo identificou um aumento na força muscular 
inspiratória após pacientes com HTLV-1 participarem de um protocolo de treinamento muscular domiciliar 
sob supervisão indireta.
 
Palavras-chave: Vírus Linfotrópico T Humano 1. Fisioterapia. Músculos Respiratórios. Paraparesia Espástica 
Tropical.

Introduction

Page 02 of 08

TSP [4]. This condition consists of chronic progressive 
myelopathy caused by HTLV-1 that females with high 
antibody titers and high proviral load are more likely to 
develop [5]. It is a deep chronic inflammation, of slow 
and progressive onset, and it is possible to observe cases 
of fast evolution or even improvement, but not of cure. 
This chronic inflammation is localized in the spinal cord, 
although the spread is often more extensive [6].

During the evolution of this condition, weakness of 
the lower limbs and muscle stiffening can be observed, 
causing spasticity, with chronic evolution causing dif-
ficulties with ambulation, disorders in sphincter con-
trol, sexual dysfunction, depletion of sensory signs, and 
functional loss of the lower limbs resulting from the 
involvement of motor axons [7,8].
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Furthermore, within the possible complications of 
HAM/TSP, morphological and functional changes in the 
respiratory system resulting from an inflammatory pro-
cess triggered by the virus, which develops lymphocytic 
infiltration and release of cytokines and chemokines 
that are harmful to lung tissue, can lead to bronchiec-
tasis, pleural thickening, and pulmonary scars [9], in 
addition to motor changes, generating weakness and 
spasticity of the respiratory muscles. Thus, the need to 
perform pulmonary rehabilitation is justified, focusing 
on strengthening respiratory muscles in order to ensure 
ventilatory stability and uptake of oxygen to the body 
[10,11].

Within this context, the prescription of inspiratory 
muscle training (IMT) is important, as it aims to im-
prove inspiratory muscle function, dyspnea, and exer-
cise tolerance, attaining improvements in inspiratory 
muscle strength and endurance, and functional exercise 
capacity, as well as preventing pulmonary complication, 
and reducing peripheral and respiratory muscle fatigue 
with greater ventilation efficiency and a longer period 
of oxygen absorption [12,13].

Therefore, the treatment routine is important, both 
to minimize and prevent complications. In clinical prac-
tice, there is a high non-compliance to treatment which 
can be caused by multiple factors, such as financial con-
ditions, illness, lack of family support, and even denial of 
diagnosis [14]. Reflecting on this situation, Moura [15] 
advocates the benefits of home treatment as a way to 
ensure continuity of treatment, since it presents greater 
convenience and does not require moving the patient.

Among the therapeutic possibilities, pulmonary 
rehabilitation stands out in respiratory muscle train-
ing and could be proficient when HTLV-1 is present, as 
well as for increasing ventilation, muscle strength, pre-
vention of pulmonary complications, and reduction of 
hospitalizations [7,10]. Therefore, the aim of this study 
is to verify the influence of a home respiratory muscle 
training protocol, under indirect supervision, on the 
respiratory muscle strength of HTLV-1 patients.

Method

This is a clinical, longitudinal, prospective, quan-
titative, and single-center trial. Approved by the 
Research Ethics Committee of the State University of 
Pará, opinion no. 2.695.505 and registered in clinical 
trials NCT03829709. Volunteers of both genders aged 
40 years or older, with HTLV-1 positive serology with 
definitive or probable HAM/TSP and who signed an 
informed consent form were included in the study. 
Exclusion criteria were pulmonary diseases, cognitive 
alterations, and severe comorbidities, such as heart dis-
ease and uncontrolled arterial hypertension, that could 
prevent the application of the protocol.

From the sample universe of 30 HTLV-1 patients 
registered at the Laboratory of Studies in Functional 
Rehabilitation (LAERF) of the Federal University of 
Pará, six patients completed the therapeutic proposal 
as shown in Figure 1.

HTLV-1 carriers registred: 30

10 not contacted

10 refused to participate

10 included

4
abandoned

6
concluded

2 deaths

8 nonexistent
phones numbers

Figure 1 - Flowchart of inclusion/exclusion of HTLV-1 carriers in the study. Belém/PA, 2018-2019.
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The primary aim of the evaluation was to analyze the 
overall health status of the patient, followed by a phys-
iotherapeutic evaluation more directed to respiratory 
function. Respiratory muscle strength was evaluated by 
measuring maximal inspiratory pressure (MIP) using 
the GlobalMed® digital manovacuometer (+- 300cm-
H2O - Porto Alegre – RS, Brazil), adopting theoretical 
values predicted by Neder et al. [16].

To measure MIP, which refers to the strength of the 
inspiratory muscles, volunteers were positioned in a 
chair with backrest. The manovacuometer was placed in 
an intraoral position using a mouthpiece with the nasal 
cavity sealed by a clip. The technique of measuring MIP 
consists of requesting the subject to make an inspira-
tory effort up to the total lung capacity (TLC), from the 
residual volume (RV), and recording the measurement 
by simply occluding the manovacuometer orifice. The 
measurement techniques were repeated until complet-
ing three (3) satisfactory measurements of MIP with a 
variation of up to 10% between them. The rest interval 
between each respiratory effort was one minute.

The technique consisted of a total of 45 ventilatory 
cycles administered orally through the linear resistance 
device, each being sustained for 10 seconds. The rest 
time was followed by 30 seconds between each cycle 
totaling an average duration of 30 minutes. The respi-
ratory muscle training (RMT) occurred three times a 
week, on interspersed days, for five weeks, totaling 15 
sessions [17].

The first training session of each week was held at 
LAERF under the direct supervision of the researcher 
and the home training sessions under distance su-
pervision by the researcher. Participants received the 
Threshold IMT® linear load device and orientations re-
garding the proper hygiene of the instrument and its 
correct functioning. The Threshold IMT® device should 
be used sitting in a chair, upright column with feet well-
supported, in front of a table for elbow support, and 
with nasal clip in place to perform the ventilatory cycle 
orally. A costo-diaphragmatic ventilatory pattern should 
be adopted throughout the training.

The initial training load for each participant was 
adjusted at 25% of MIP. Participants were trained to 
do the exercise program on their own at home. Once a 
week, in the laboratory, the researcher determined the 
new load values (1st week 25%; 2nd week 35%; 3rd 
week 40%; 4th week 45%; and 5th week 50%). The 

device was covered with an insulating material so that 
participants would not have access to the controls and 
change the training load.

 The data were stored in Excel™ 2007 software 
(Microsoft Corporation, Redmond, USA) and analyzed 
in GraphPad Prism® software, version 5.0 (GraphPad 
Software, Inc., San Diego, USA). Student’s t-test and 
ANOVA test for paired samples were used in the treat-
ment of variables with normal distribution. An α-level 
of 0.05 was adopted to reject the null hypothesis.

Results
 
Of the six volunteers in the study, five (83.33%) were 

women with a mean age of 58.8%, and one (16.66%) 
was a man, aged 66 years (Table 1). 

Table 1 - Profile of the six HTLV-1 patients included in the 
study. Belém/PA, 2018-2019

Variables N % Average

Gender

Female 5 83.33

Male 1 16.66

Age (years) 60

Marital status

Bachelor 2 33.33

Married (a) 3 50

Widower (a) 1 16.66

Clinical form

Likely HAM/TSP 1 16.66

Definitive HAM/TSP 2 33.33

No HAM/TSP + Tb* 2 33.33

Note: * History of tuberculosis and no clinical signs of HAM/TSP.

The means of MIP collected before the applica-
tion of the protocol (T0) and after treatment (T5) of 
the individuals studied were compared with the val-
ues predicted by the equations of Neder et al. [16]. 
The values measured in the sample at T0 were lower 
than the predicted values, while in T5 the values 
overlapped those that were predicted. (Figure 2).



Fisioter Mov. 2020;33:e003358                                                                                                                                           

Benefits of inspiratory muscle training under indirect home supervision in patients with human T-cell lymphotropic virus type 1
5

Figure 2 - Comparison between the parameters obtained and predicted for HTLV-1 patients included in the study, as well as 
maximal inspiratory pressure (MIP). Belém/PA, 2018-2019
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Table 2 shows the evolution of the variables studied 
after the RMT with a significant increase in MIP from T0 to 
T5, with an average of 66.8 (±12.58) and 115.08 (±31.78), 
respectively. These results suggest that the training was 

able to cause a significant improvement in the respiratory 
muscle strength of the patients studied (p =0.011). In this 
regard, significant results were found when comparing T0 
to T3 (p =0.049) and T3 to T5 (p =0.021).

Table 2 - Distribution of information on MIP values collected at T0, T3, and T5 for the six HTLV-1 carriers included in the 
study. Belém/PA, 2018-2019

Variables T0 T3 P-value T0 T5 P-value T3 T5 T3

MIP
66.8
±

12.58

94.03
±

33.27
0.049*

66.8
±

12.58

115.08
±

31.78
0.011*

94.03
±

33.27

115.08 ±
31.78 0.021#

Note: Source = Research Protocol, 2018-2019. Data expressed as mean ± standard deviation. Paired Student’s t-test (p<0.05*). ANOVA 

(p<0.05#).  MIP: Maximum inspiratory pressure. T0: initial evaluation. T3: evaluation in the third week of reigning. T5: final evaluation.

Discussion

The pathologies caused by the HTLV-1 virus, es-
pecially neurological ones, are progressive and can 
compromise various functions of the human organ-
ism. Therefore, holistic follow-up and treatment of the 
individual are necessary. The present study was based 
on respiratory muscle training since it has shown to 

provide adequate pulmonary ventilation along with the 
prevention of pulmonary complications and functional 
disabilities that can be developed through longitudinal 
course [18].

In this study, it was observed that 33.33% of the 
individuals assessed presented HTLV/tuberculosis 
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co-infection, as immunological alterations induced by 
HTLV-1 may precede a high susceptibility to tuberculo-
sis (TB) co-infection [19]. The literature shows a higher 
prevalence of this co-infection, especially in countries 
endemic to both infections such as Brazil and Peru [20]. 
Grassi [21], in his retrospective cohort study, evaluated 
the risk of TB development in HTLV-1-infected individu-
als, and found that the incidence was 3.3/1.000.

The prevalence of women in this study confirms the 
results found in the literature [4,22].

Studies have revealed that the relationship between 
HTLV-1 and changes in the pulmonary system occurs 
from an inflammatory process caused by the virus with 
lymphocytic infiltration and release of cytokines harm-
ful to lung tissue, similar to what occurs at the level of 
the spinal cord in HAM/TSP patients [23].

It is evident that in asymptomatic people and in pa-
tients with HAM/TSP, pathologies such as T-lymphocytic 
alveolitis, interstitial pneumonia, bronchiolitis, and dif-
fuse panbronchiolitis can be observed, in addition to an 
increased risk pulmonary cryptococcosis, pulmonary 
tuberculosis, and community-acquired pneumonia [24].

Changes in the pulmonary system caused by the vi-
rus can cause lung lesions such as centrilobular nodules, 
bronchiectasis, thickening of the bronchial wall, and fi-
brosis. These changes are insidious with predominantly 
subclinical pulmonary signs and symptoms and, thus, 
many individuals are diagnosed when exacerbation of 
the disease occurs [9].

In the study by Falcão et al. [24] two types of pul-
monary symptoms were found: dyspnea with higher 
predominance and bronchial hypersecretion. These 
data are similar to those of the present study, in which 
the volunteers verbally pointed out dyspnea in the ini-
tial evaluation as the main complaint during their daily 
life activities.

HTLV-1 has several similarities with multiple scle-
rosis (MS) disease lesions and, as in both conditions, 
chronic demyelination of the central nervous system 
occurs, it can be suggested that symptomatic patients 
with evolution of the disease present respiratory muscle 
impairment. Thus, with the progress of the disease, the 
inspiratory muscles can be affected in their ability to 
generate strength or endurance. In the present study, 
the first evaluation found a decrease in muscle strength 
for MIP obtained in relation to what would be ideal for 
individuals [25].

It is known that respiratory muscle weakness in 
individuals with chronic muscle system disease can 
also lead to limitations in strength performance during 
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coughing, which can result in pneumonia, caused by 
aspiration or even acute ventilatory insufficiency, com-
plications that often cause death [26].

Significant progression in MIP was observed in the 
three moments analyzed: first (T0), third (T3), and 
fifth (T5) week of training. This increase in inspiratory 
muscle strength is considered as a protective factor for 
tolerance to efforts and consequent prevention of pul-
monary complications [27]. 

Thus, the increase of MIP in individuals follows the 
principle of progressive load elevation. Inspiratory mus-
cles as well as skeletal muscles can be physiologically 
reshaped when stimulated with exercises and frequen-
cies of greater intensity. [28]

Unsupervised rehabilitation, also known as reha-
bilitation at home or home training, has as main objec-
tive to exercise patients under indirect supervision and 
promote the maintenance of benefits obtained during 
supervised phases of training, in a simple, effective, vi-
able, and safe way [29].

Studies [30,31] on cardiovascular and respiratory 
rehabilitation at home have demonstrated that the 
results can be as effective as those obtained under 
hospital supervision. This research showed the posi-
tive effects that distance training provided to patients. 
In this regard, significant results were obtained, both 
clinically as observed in the significant increase in MIP, 
and through patient reports of improvement during 
face-to-face care that expressed a greater willingness 
to perform daily activities.

Regarding home training, the importance of profes-
sionals motivating their patients during supervision 
to properly perform the rehabilitation program and 
obtain positive results during this process needs to 
be emphasized. Telephone follow-up and response to 
questions and doubts about the program as well as ver-
bal persuasion are necessary to reinforce training and 
ensure patient commitment [32]. During the weeks of 
follow-up, the researchers kept in touch via telephone to 
monitor how the training took place at patients’ homes. 
Additionally, on the day of home training, it was verified 
if patients had any doubts, besides being observed if 
they were performing RMT correctly.

Limitations of the study were factors related to 
stigma about the disease. As this is a sexually trans-
mitted pathology, patients can be in denial or not share 
information about their condition with their families, 
and consequently, reject the treatment. This limitation 
was reflected on the small number of participants in 
the present study. 
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Conclusion

This study identified an increase in inspiratory 
muscle strength in carriers of human T-cell lympho-
tropic virus type 1 who participated in an inspiratory 
muscle training protocol performed at home under 
indirect supervision.
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