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Brazil is home to the highest absolute number of human T-cell lymphotropic virus type-1 (HTLV-1)-infected individuals worldwide; the city of Salvador, Bahia, has the highest prevalence of HTLV-1 infection in Brazil. Due to the complex nature of several diseases associated with this retrovirus, a multidisciplinary health care approach is necessary to care for people living with HTLV-1. The Bahia School of Medicine and Public Health’s Integrative Multidisciplinary HTLV Center (CHTLV) has been providing support to people living with HTLV and their families since 2002, striving to ensure physical and mental well-being by addressing biopsychosocial aspects, providing clinical care and follow-up, including to pregnant/postpartum women, as well as comprehensive laboratory diagnostics, psychological therapy, and counseling to family members. To date, CHTLV has served a total of 2,169 HTLV-infected patients. The average patient age is 49.8 (SD 15.9) years, 70.3% are female, most are considered low-income and have low levels of education. The majority (98.9%) are HTLV-1 cases, and approximately 10% have been diagnosed with tropical spastic paraparesis/HTLV-1-associated myelopathy (TSP/HAM), while 2.2% have infective dermatitis and 1.1% have adult T-cell lymphoma. In all, 178 pregnant/postpartum women [mean age: 32.7 (±6.5) years] have received care at CHTLV. Regarding vertical transmission, 53% of breastfed infants screened for HTLV tested positive in their second year of life, nearly 18 times the rate found in non-breastfed infants. This article documents 20 years of experience in implementing an integrative and multidisciplinary care center for people living with HTLV in Bahia, Brazil. Still, significant challenges remain regarding infection control, and HTLV-infected individuals continue to struggle with the obtainment of equitable and efficient healthcare.
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INTRODUCTION


Human T-Cell Lymphotropic Virus Epidemiological Status in Bahia, Brazil

Human retroviruses were identified about four decades ago. Human T-cell lymphotropic virus type-1 (HTLV-1), identified four years before the successful isolation of human immunodeficiency virus (HIV), was the first human retrovirus associated with the clinical development of disease (1, 2). HTLV-2 was isolated in 1982 and is rarely associated with disease manifestations (3). With approximately 10 million people infected worldwide, despite the advances made in the scientific understanding of this viral infection, HTLV-1 and its associated diseases remain extremely neglected (4, 5). Most geographic regions affected by this virus, except Japan, are classified as middle- or low-income, and infected persons possess low levels of education and income (6). The geographic regions in which HTLV-1 is primarily endemic are Japan, the Caribbean, South and Central America, Equatorial Africa, the Middle East, Melanesia, and Australia. Brazil is considered the country with the highest absolute number of people (approximately one million) living with HTLV-1 (PLHTLV) (7, 8). The first Brazilian cases of HTLV-1 infection were detected in 1986 in the state of Mato Grosso do Sul (9). Several studies conducted by Brazilian researchers have reported that infection is prevalent throughout the national territory, with higher prevalence noted in the north and northeast regions (10, 11). In Bahia, there is strong evidence supporting multiple post-Columbian introductions of HTLV-1 during the slave trade between the 16th and 19th centuries (12–15). This state also has the highest prevalence of HTLV-1, with nearly 130,000 PLHTLV (16). In the city of Salvador, the state capital, a general population study estimated 40,000 HTLV-1-infected individuals, corresponding to a prevalence of 1.7% (13). This study also found that prevalence increases with age, reaching 8.4% in those aged over 51 years, and noted a higher prevalence in individuals with lower income, less education, and poorer living conditions (13). Sexual transmission appears to be the predominant route of HTLV-1 infection in Salvador (17).

Efforts by Brazilian scientists have contributed to a better understanding of the epidemiology, clinical and laboratory aspects as well as pathogenesis of this infection, thereby raising awareness of HTLV-1 as a serious public health problem in Brazil (18). Although screening for HTLV-1 at blood banks became mandatory in Brazil since 1993 (19), only recently has the WHO/PAHO considered HTLV-1 infection to be a serious health problem, prompting the Brazilian Ministry of Health to implement additional measures to control infection (20, 21).

It is important to note that while there is no cure or effective vaccine for HTLV-1 infection, pharmacological and non-pharmacological treatments help minimize patient suffering and improve the quality of life (QoL) of this neglected population. Furthermore, while additional public health measures are required to prevent and/or control the spread of HTLV-1 infection, health care provisions for patients also remain a challenge (22, 23).



Why Do People Living With Human T-Cell Lymphotropic Virus Need Integrative Healthcare?

Human T-cell lymphotropic virus type-1 infection can cause proliferative disease, such as adult T-cell leukemia, and inflammatory disorders, including HTLV-1-associated myelopathy/tropical spastic paraparesis (HAM/TSP), uveitis, and infectious dermatitis (24–28). Other diseases, such as polymyositis, sinusitis, keratoconjunctivitis sicca (KCS) and a variety of pulmonary disorders, including bronchiectasis, have also been associated with HTLV-1 (8, 29, 30). The myelopathy associated with HTLV-1 infection leads to a series of systemic alterations, including urologic changes (nocturia, frequency, urgency, and urinary incontinence), constipation and sexual dysfunction (31–33), as well as pain, muscle spasticity, postural changes and reduced muscle strength, functional mobility and flexibility (34–36). Moreover, it has been reported that HTLV-1-infected individuals may present some degree of immunosuppression, since several infectious diseases, such as tuberculosis, strongyloidiasis and scabies occur more frequently or are more severe in affected individuals (5, 8, 37, 38). In addition, HTLV-1 infection predominantly affects older individuals for whom comorbidities such as diabetes, systemic arterial hypertension and overweight are frequent (39).

People living with human T-cell lymphotropic virus may also present a higher prevalence of psychiatric/psychological disorders than the general population, including signs of psychological distress, anxiety, sleep and psychosomatic disorders, suicide ideation, low self-esteem, and depression (40–43). Indeed, the prevalence of major depression in HTLV-1 patients seen at CHTLV and in the general population of Salvador was estimated at around 30 and 12%, respectively (44). In addition, it is important to note that the vertical transmission of HTLV-1 is known to provoke biopsychosocial disorders in parents and children that require long-term multidisciplinary care (20, 45, 46). All of these conditions can negatively affect patients’ QoL and consequently lead to alterations in the performance of daily activities, sleep, and self-perception of health (41, 45, 47). In conclusion, the complex nature of HTLV infection requires an integrative and multidisciplinary approach to the biopsychosocial care of PLHTLV.




THE CREATION OF CHTLV

The Bahiana School of Medicine and Public Health (EBMSP), created in 1952, is a private, non-profit higher education institution dedicated to teaching, research and providing health-based extension programs. The EBMSP curriculum consists of seven undergraduate courses (Biomedicine, Dentistry, Medicine, Nursing, Physiotherapy, Psychology, and Physical Education). EBMSP also develops scientific, cultural, and socio-environmental activities that encourage societal and community interaction by working with diverse sectors and professions with the ultimate goals of contributing to social change and promoting health (48).

In 2002, as part of its social mission in collaboration with the Gonçalo Moniz Institute of the Oswaldo Cruz Foundation (IGM-Fiocruz), EBMSP established the Integrative Multidisciplinary HTLV Center (CHTLV) to provide an array of health services for PLHTLV and their families. CHTLV was inspired by the Interdisciplinary HTLV Research Group (GIPH) of Belo Horizonte (state of Minas Gerais), which initiated activities in January 1997 (49). The center provides patients with comprehensive biopsychosocial care under the guidance and support of the Brazilian Unified Health System (SUS) (50). The country’s social welfare system, guaranteed by the 1988 Federal Constitution, encompasses SUS together with social security and social assistance programs. Social assistance and public health are funded by the federal government, while social security is funded through taxpayer contributions (51). While a range of social benefits (disability retirement and income tax exemptions) are provided for people living with HIV, due to the invisible and neglected status of HTLV infection, HTLV receive no specific social welfare benefits (52).



MULTIDISCIPLINARY APPROACH TO CARING FOR PEOPLE LIVING WITH HUMAN T-CELL LYMPHOTROPIC VIRUS

Considering that the general guidelines providing for the clinical follow-up of HTLV patients have been well established by the Department of STD, AIDS and Viral Hepatitis (21), here we focus on presenting our experience regarding integrative and multidisciplinary care, highlighting the role of psychologists, nurses, physical therapists, and social workers, as well as services for pregnant women.

The Singular Therapeutic Project is a set of proposals detailing articulated therapeutic approaches for individuals, families or groups, arising from collective discussions among members of an interdisciplinary team (53). In accordance with this approach, all members of the CHTLV multidisciplinary/interdisciplinary team work together to develop an individualized care plan that prioritizes each patient’s needs. Follow-up appointments are scheduled to monitor patients’ health status and QoL, as well as to assess disease progression. The ultimate goals of CHTLV’s comprehensive care are highlighted in Figure 1. Most patients seen at CHTLV are referred by blood banks and other primary care facilities. They are initially seen by a psychologist who answers patients’ questions, provides general information about HTLV as well as serologic counseling both before and after diagnosis, and educates individuals about infection prevention measures.
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FIGURE 1. Goals of comprehensive care at the Integrative Multidisciplinary HTLV Center (CHTLV).


In accordance with the nursing process, patient sociodemographic data and current and past health history are obtained during the nursing consultation (53). Nurses also aim to promote self-help activities, support recovery from HTLV-related diseases, and help patients adapt to the effects of infection. Psychologists provide individual and group psychotherapy for patients suffering from mood fluctuations and emotional instability. Patients with depression and other psychiatric disorders are referred to a psychiatrist who provides further treatment in conjunction with psychologists. Nurses, psychologists and psychotherapists co-host monthly self-care workshops that directly engage patients in the pursuit of promoting better health and address daily care issues, such as fall prevention, healthy eating, physical exercise, and coping with stress. Physical therapists together with nurses and neurologists assess functional capacity by analyzing patients’ gait and mobility using the Kurtzke and Osame scales (54, 55) as well as specialized questionnaires to evaluate urinary and/or bowel changes. Patients undergo routine laboratory testing at EBMSP facilities, including HTLV-1 proviral load quantification (performed in collaboration with Fiocruz-Bahia). Complementary exams, such as cerebrospinal fluid analysis, are performed when indicated at SUS-affiliated clinics. Patients are evaluated at CHTLV by a multidisciplinary team of specialists in nursing, psychology, physical therapy, infectious diseases, neurology, ophthalmology, dermatology, urology, gynecology, obstetrics, nutrition, stomatherapy, and social work (Figure 2).
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FIGURE 2. Flowchart detailing biopsychosocial comprehensive care for HTLV-1-infected individuals followed at Integrative Multidisciplinary HTLV Center (CHTLV).


Since most individuals who receive care at CHTLV are unaware of the eligibility to receive benefits from the Brazilian Welfare System due to HTLV-related disabilities, social workers play an important role in counseling PLHTLV on the obtainment of such benefits.



PROFILE OF PEOPLE LIVING WITH HUMAN T-CELL LYMPHOTROPIC VIRUS SEEN AT THE CHTLV

Since its inauguration in 2002, a total of 2,169 HTLV-infected patients have been seen at CHTLV, approximately less than 50% of whom are evaluated regularly. Of these, 2,145 (98.9%) are cases of HTLV-1 infection, while 24 (1.1%) individuals were diagnosed with HTLV-2. Almost all patients (98%) reside in the city of Salvador (Bahia, Brazil), are aged between 5 and 93 years [mean: 49.8 (SD 15.9)], and 70.3% (1,525) are female. Most (84.6%) self-reported black or brown skin color, 73% had less than 8 years of schooling, and half earned the equivalent of one Brazilian monthly wage (∼US$200). Thus, most are considered low-income and possess low education levels. The PLHTLV seen at CHTLV face significant difficulties to attend consultations due to physical limitations and/or lack of access to public transportation.

The clinical profile observed in CHTLV patients is similar to that of another center in Salvador (31, 56, 57): ∼10% have TSP/HAM, 2.2% have infective dermatitis, and 1.1% have adult T-cell lymphoma. The annual incidence density of TSP/HAM was found to be 6.9 per 1,000 PLHTLV, similar to that reported in Minas Gerais (58, 59). Several bladder voiding disorders, such as urinary urgency (78%), nocturia (73.8%), urge incontinence (70.7%), the sensation of incomplete bladder emptying (65.2%) and pollakiuria (59.1%), detrusor hyperactivity (69.4%), significant delay after bladder emptying (52.9%), hyposensitivity (45.9%), and detrusor sphincter dyssynergia (39.3%), were observed in a representative sample of PLHTLV; all these disorders were found to occur significantly more frequently in patients with TSP/HAM (60). Moreover, urge incontinence in women was shown to negatively impact several aspects of QoL, including general health perception, performance of daily activities, sleep and disposition, emotional state, and social relationships (61). Common HTLV-associated dermatologic changes include xerosis (23.4%), seborrheic dermatitis (19%), dermatophytosis (13%), scabies (7.6%), and pityriasis versicolor (7.1%) (62). The overall prevalence of KCS was reported to be 31.7%, with higher rates observed in TSP/HAM patients even after adjusting for age, sex, time of HTLV-1 diagnosis and schooling. Proviral load, low corrected visual acuity, burning and/or eye pain and itching were all significantly more frequent in patients with KCS (29).

Based on the high frequency of KCS and the difficulty in diagnosing dry eye, an algorithm, using low-cost and minimally invasive tools, for the diagnosis of this disease was developed. Briefly, a sequence of tests in three stages was proposed rather than performing all tests simultaneously. First, patients are submitted to the Ocular Surface Disease Index (OSDI) questionnaire and the tear breakup time test (TBUT). If results from both tests are normal, a diagnosis of KCS can be excluded. However, if the OSDI and/or TBUT results are abnormal, a Schirmer I test is performed, with positivity confirming KCS diagnosis. Lastly, in patients with an indeterminate diagnosis (i.e., negative Schirmer I test), Rose Bengal staining must then be performed (63). Unexpectedly, uveitis was diagnosed in only 2.8% of the patients seen at CHTLV (64). However, a more accurate diagnostic approach yielded an increased prevalence of 7.0% in the patients seen at CHTLV (65). A 2012 study identified that PLHTLV commonly present poor oral health; in addition to dry mouth and decreased salivary flow, other manifestations, such as periodontal disease, gingival attachment loss, and tooth mobility are frequent findings. Moreover, a direct relationship between proviral load in saliva and oral manifestations has been observed (66).

With respect to HTLV-1 transmission, a pilot project at CHTLV identified a prevalence of 53.5% (146/273) for family aggregation of HTLV-1 infection. Greater TSP/HAM prevalence was observed among index cases. Probable sexual and vertical transmission was estimated at 44.4 and 22.3%, respectively. Index and family cases reported a history of 1–5 partners, with no condom use prior to the diagnosis of HTLV-1. However, enhanced adherence to the use of condoms was described after HTLV-1 diagnosis (67). A study investigating risk for HTLV-1 infection in females suggested that more than three lifetime sexual partners, age ≤18 years at time of first sexual intercourse and engaging in anal intercourse were relevant risk factors (68). In addition, the prevalence of human papillomavirus (HPV) infection was higher in HTLV-1-infected women (69).

Human T-cell lymphotropic virus type-1-infected patients seen at CHTLV were estimated to face an overall 2.6 times greater relative risk of developing tuberculosis (38). The prevalence of strongyloidiasis in PLHTLV was found to be much lower than that previously reported in other Brazilian cities, which is probably due to improvements in sanitation systems (70).

Studies investigating depression in our cohort identified a prevalence ranging from 34.1 to 38.0% (42, 43). While no associations between the presence of TSP/HAM and a diagnosis of depression were observed in a global analysis of PLHTLV, a stratified analysis revealed a greater prevalence of depression among individuals with HAM/TSP aged between 18–39 years (PR: 2.59; CI 95%: 1.36–4.95) (43). Pain, a common finding in infected individuals, was reported by 84.3% of PLHTLV (71). Pain and postural changes affect many aspects of QoL and negatively impact an individual’s ability to walk and work (72). Nevertheless, a randomized crossover clinical trial demonstrated that Pilates exercises can improve lower back pain and QoL in PLHTLV (73). In addition, it was demonstrated that home exercises oriented by a guidebook may benefit posture, functional mobility and gait parameters in people with TSP (36).


Sexual and Vertical Transmission of Human T-Cell Lymphotropic Virus Infection in the State of Bahia, Brazil

The rate of HTLV-1 infection in pregnant women in the state of Bahia ranks among the highest in Brazil, with several evaluations reporting prevalence between 0.84 and 1.05% (15, 74–76) by contrast, HTLV-2 (0.03%) prevalence appears to be low (75).

CHTLV currently serves 178 pregnant/postpartum women. The sociodemographic characteristics of the pregnant women are similar to those of the other women seen at CHTLV, with the exception of younger age [mean (SD): 32.7 (±6.5) years]. A preliminary retrospective study conducted between 2003 and 2012 to evaluate the impact of breastfeeding duration on the vertical transmission of HTLV-1 included a representative sample of postpartum women and their 50 children (77). Of the 50 children evaluated, 33 were not breastfed; 53% of the breastfed infants were serologically reactive for HTLV at two years of follow-up, nearly 18 times the rate found in non-breastfed infants. All women who breastfed their children were not tested for HTLV during prenatal care (77).

The crucial step of establishing prenatal screening for HTLV in the state of Bahia was supported by projects carried out between 2006 and 2010 (financed by FAPESB to conduct research efforts for SUS, coordinated by CHTLV/EBMSP in collaboration with APAE Salvador (the Association of Parents and Friends of Handicapped Children of Salvador; Associação de Pais e Amigos dos Excepcionais de Salvador). Screening for HTLV via dried blood spot testing has been demonstrated as a secure, viable and low-cost method of increasing pregnant women’s access to serological testing during prenatal care, helping to prevent vertical transmission (78). Bahia state health secretariat (SESAB) currently recommends that HTLV-inflected pregnant women should be followed monthly at a multidisciplinary health care service until the 30th week of gestation, fortnightly between the 30th and 36th weeks and then weekly from the 36th week until delivery (79).

In April 2013, the SESAB recommended the suspension of breastfeeding by HTLV-positive pregnant women and implemented the provision of milk formula for the first year of the newborn’s life. Campaigns in Brazil commonly recommend breastfeeding as a measure to prevent malnutrition, and also portray breastfeeding as an act of maternal love. In addition to stigmatization due to social and cultural pressures, the inability to breastfeed can engender fears about maternal bonding with newborns. On the other hand, continuing to breastfeed may provoke feelings of guilt associated with the responsibility of viral transmission to children. These sensitive issues present challenges to the prevention of mother-to-child transmission. Accordingly, integrative care for HTLV-1-infected women during pregnancy and the postpartum period is crucial to infection prevention across multiple generations. Thus, great effort has been made to deconstruct longstanding beliefs to give new meaning to bottle feeding as a benevolent act of maternal love in order to preserve newborn health. Importantly, no consensus has been reached regarding the benefits of cesarean delivery in preventing the vertical transmission of HTLV. However, immediate clamping of the umbilical cord following delivery has been strongly recommended (5). In addition to significant efforts to control the vertical transmission of HTLV-1, CHTLV has also conducted several actions designed to prevent sexual transmission (Figure 3).
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FIGURE 3. Actions conducted by the Integrated Multidisciplinary HTLV Center (CHTLV) to prevent sexual and vertical transmission. HAM/TSP, HTLV-1-associated myelopathy/tropical spastic paraparesis; KCS, keratoconjunctivitis sicca.





CHTLV AND THE COVID-19 PANDEMIC

People living with human T-cell lymphotropic virus have not been considered as a priority group in the COVID-19 vaccination campaign in Brazil. Working together with the advocacy group HTLVida,1 CHTLV has strived to vaccinate as many PLHTLV as possible in accordance with the priorities established by the Brazilian Ministry of Health (older age, comorbidities, impaired ambulation, etc.). Of the 258 patients who are members of the HTLVida association, 81 were successfully vaccinated with the help of this organization and CHTLV, according to the following criteria: 37 (46%) due to older age, 27 (33%) because of impaired mobility, 8 (10%) due to comorbidities, 6 (7%) were immunosuppressed, and 3 (4%) belonged to specific groups. Of these 81 PLHTLV, we contacted 52 individuals: 41/52 (79%) have HAM/TSP and 10/52 (19%) contracted COVID-19. Vaccinations included: 14 (27%) CoronaVac, 24 (46%) AstraZeneca/Oxford, 11 (21%) Pfizer, and 2 (4%) Janssen. As of February 2022, 24 (46%) HTLV-1 carriers had received two doses, while 25 (48%) had received a booster shot. Side effects were reported by 38 (73%) patients, and the most prevalent symptoms were as follows: 26 (50%) arm pain, 11 (21%) headache, 10 (19%) fever, 9 (17%) excessive tiredness, 6 (11%) chills, and 5 (10%) muscle pain.

In accordance with recommendations issued by the Brazilian government due to the COVID-19 pandemic, EBMSP implemented a contingency plan that severely limited in-person patient care at CHTLV. However, the center implemented telehealth consultations to follow patients regularly seen at CHTLV. The remote care provided by EBMSP/CHTLV allowed for the early diagnosis of complications and stimulated adherence to treatment in PLHTLV. In addition, telehealth consultations helped alleviate some psychological distress caused by social distancing (80). Moreover, using online videoconferencing tools, it was possible to monitor patients who were already undergoing physiotherapy to treat overactive bladder. Patients were supervised during electrostimulation and instructed on how to perform pelvic floor exercises as well as bladder reeducation. As the implementation of telehealth services allowed for greater patient adhesion to follow-up, CHTLV plans to move to a hybrid format of in-person and online consultations that will facilitate the provision of care to PLHTLV who face difficulties in terms of locomotion and access to public transportation.



MULTIDISCIPLINARY RESEARCH EFFORTS TO MINIMIZE SUFFERING AND IMPROVE PEOPLE LIVING WITH HUMAN T-CELL LYMPHOTROPIC VIRUS QUALITY OF LIFE

The mostly multidisciplinary research carried out at CHTLV has been designed to alleviate patient suffering and improve QoL (Figure 4). The research produced in conjunction with CHTLV has contributed to a better understanding of this endemic disease, as well as aided in the training and qualification of academics and professionals working in diverse areas of health.
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FIGURE 4. Measures taken by CHTLV to control infection and minimize PLHTLV suffering. PLHTLV, people living with human T-cell lymphotropic virus; CHTLV, Integrative Multidisciplinary HTLV Center.




ROLE IN SUPPORTING PROFESSIONAL DEVELOPMENT

To promote professional development, some actions have been carried out by EBMSP in conjunction with CHTLV, such as: (1) the inclusion of HTLV in research lines of postgraduate courses; to date, 42 and 19 students have obtained their master’s and Ph.D. degrees respectively; (2) the provision of university-based continuing education training for graduate students in psychology, physiotherapy, nursery, and medicine; (3) weekly meetings to discuss HTLV-related cases with undergraduate and graduate students, and professionals working at CHTLV; (4) financial support for professionals and students to participate in scientific meetings, and scholarships for undergraduate students to develop scientific projects.



ACTIONS TO REDUCE DISCRIMINATION

It is known that PLHTLV suffer high rates of discrimination, mainly due to their vulnerable status as reflected by sociodemographic profile, which becomes intensified as a result of HTLV infection. The interdisciplinary group at CHTLV carries out actions that directly or indirectly seek to minimize prejudice and enable better QoL.

Psychoeducational therapeutic intervention is offered to patients and their loved ones, providing information and support to better understand and cope with not only their illness, but also social prejudice. Unfortunately, some patients attempt to hide HTLV infection from their relatives, straining family relationships.

Our psychotherapeutic group seeks to strengthen PLHTLV in their fight against prejudice, who are often socially isolated from their family, circle of friends and work colleagues. In psychotherapy, they share common experiences, discuss coping strategies and establish, both among themselves and with professionals, bonds reinforced by a qualified support network.

In addition, actions are taken to inform the general population about the virus, demystifying false ideas and encouraging preventative measures.

Another action carried out by the EBMSP nursing extension program, in partnership with the HTLVida association, promotes artistic activities and art exhibitions as a way to value autonomy and help PLHTLV cope (9a61047e-67fb-4fb5-b426-cd0bba5aa9c5.mp4).



COLLABORATION WITH RESEARCH CENTERS, LABORATORIES, POLICYMAKERS, AND PATIENT REPRESENTATIVE GROUPS

Collaboration with other research centers has allowed us to not only train health care workers and laboratory staff and promote international exchange with students, researchers, and professionals, but also develop relevant scientific research via a regional, national and international network.

Members of the CHTLV multidisciplinary team have participated in several public engagement sessions with policymakers organized by the city of Salvador and the Bahia state legislative assembly to encourage the adoption of HTLV-related public health measures. Some team members who advocate for PLHTLV also participate on Bahia State Health Secretariat advisory committees.

CHTLV organizes biannual meetings with PLHTLV to discuss their needs and report on research findings, and co-sponsors commemorative events with HTLVIDA, a patient support group created in 2010 with almost 600 members. Events include Brazilian HTLV Day (23 March), the Annual Day for the Prevention and Control of HTLV in Salvador (28 September), and World HTLV Day (10 November). In addition, CHTLV/HTLVIDA also promote social events commemorating festivities, such as Christmas and St. John’s Day, which are popular holidays in northeastern Brazil.



CHALLENGES FACED BY CHTLV IN PROVIDING CARE FOR PEOPLE LIVING WITH HUMAN T-CELL LYMPHOTROPIC VIRUS

People living with human T-cell lymphotropic virus require multidisciplinary care involving multiple medical specialties and laboratory and imaging tests of moderate complexity. For instance, due to structural problems associated with the national unified health care system (SUS) in Brazil, the time required to perform exams, such as MRI or CT, which are essential for patient treatment, is prolonged. Moreover, the scarcity of professionals working in some specialized areas requires CHTLV to meet patients’ needs by collaborating with trained physicians who desire to further their academic studies. In the absence of these types of collaborations, patient services risk being disrupted.

As PLHTLV suffer from a chronic condition for which there is no specific treatment or cure, they require ongoing care—yet CHTLV is not able to provide care to patients in need (it has been estimated that 50,000 individuals have HTLV in the city of Salvador alone). High demand for services may also compromise the continuity of patient care. Improved integration among the various public health services in the state of Bahia will be necessary to ensure the provision of high-quality care to this neglected population.



CONCLUSION

Brazil is a continental country with great ethnic and economic differences that lead to exacerbated health inequities. Taking into account that integrative health care involves not only individuals, but also their families and communities, including biological, psychological, and social health needs, we recognize the enormous challenge that Brazil faces in implementing efficient and humane health care for PLHTLV.

We believe that the actions implemented by CHTLV have contributed to (a) improving the quality of healthcare services provided to HTLV carriers; (b) reducing prejudice and discrimination against HTLV carriers; (c) controlling HTLV infection in vulnerable populations throughout the state of Bahia; (d) the generation and dissemination of scientific and technological knowledge about HTLV infection; (e) the implementation and development of public policies aimed at raising HTLV awareness; (f) the training/education of undergraduate/graduate students; and (g) informing public policymakers about the prevalence of infection, in line with the guiding principles of SUS.

We strongly recommend that comprehensive efforts to provide healthcare services for PLHTLV include laboratory diagnosis, counseling (including psychological and social support), clinical and oral health monitoring (for both asymptomatic and symptomatic patients), as well as pharmacological and non-pharmacological therapeutic measures to alleviate suffering and improve QoL in this extremely neglected population.

It is important to strengthen the roles played by patient advocacy groups in interacting with patient care providers to better understand patient concerns, as well as to influence the establishment of pertinent public health policies for PLHTLV.



DATA AVAILABILITY STATEMENT

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



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by the Comitê de Ética em Pesquisa em Seres Humanos da Bahiana. Written informed consent from the patients/participants or their legal guardian/next of kin was not required to participate in this study in accordance with the national legislation and the institutional requirements.



AUTHOR CONTRIBUTIONS

BG-C designed and supervised the work. BG-C and MFRG wrote the first draft. All authors contributed to the article and approved the submitted version.



FUNDING

This work was financed by FAPESB (2574/2013), FUNADESP (Grant No. 60-126/2022), and the Brazilian National Research Council (CNPq) (Grant Nos. 308167/2021-0 and 473667/2012-6).



ACKNOWLEDGMENTS

We would like to thank Caroline Gaspar, Ana Carmen Sacramento, and Maíara Cerqueira for administrative support. We thank Anna Barbara Carneiro-Proietti and Fernando Proietti for their invaluable support in the implementation of CHTLV. We also thank nursing students Amanda Andrade Costa Caitano, Edília Thereza Borges de Barros S. Netas, and Larissa Lopes da Silva for promoting artistic activities and art exhibitions to strengthen autonomy and support PLHTLV, and psychology students Aline Silveira Meira Cavalcanti and Bruna Leão Paz de Albuquerque Melo for their care and support of PLHTLV. We acknowledge the late Alexandre Silva Dumas for his care of pregnant/postpartum women. We further acknowledge the late Humberto Castro Lima, former dean of EBMSP, for his immense support in the implementation of the CHTLV. We would also like to thank Andris K. Walter for critical analysis, English language revision, and manuscript copyediting assistance.


FOOTNOTES

1
http://www.htlvida.org/


REFERENCES

1. Poiesz BJ, Ruscetti FW, Gazdar AF, Bunn PA, Minna JD, Gallo RC. Detection and isolation of type C retrovirus particles from fresh and cultured lymphocytes of a patient with cutaneous T-cell lymphoma. Proc Natl Acad Sci USA. (1980) 77:7415–9. doi: 10.1073/pnas.77.12.7415

2. Barré-Sinoussi F, Chermann JC, Rey F, Nugeyre MT, Chamaret S, Gruest J, et al. Isolation of a T-lymphotropic retrovirus from a patient at risk for acquired immune deficiency syndrome (AIDS). Science. (1983) 220:868–71. doi: 10.1126/science.6189183

3. Gallo RC. The discovery of the first human retrovirus: HTLV-1 and HTLV-2. Retrovirology. (2005) 2:17. doi: 10.1186/1742-4690-2-17

4. Martin F, Tagaya Y, Gallo R. Time to eradicate HTLV-1: an open letter to WHO. Lancet. (2018) 391:1893–4. doi: 10.1016/S0140-6736(18)30974-7

5. Rosadas C, Taylor GP. HTLV-1 and Co-infections. Front Med. (2022) 9:812016. doi: 10.3389/fmed.2022.812016

6. European Centre for Disease Prevention and Control. Geographical Distribution of Areas with a High Prevalence of HTLV-1 Infection. Solna Municipality: European Centre for Disease Prevention and Control (2015). Available online at: https://data.europa.eu/doi/10.2900/047633 (accessed February 23, 2022).

7. Proietti FA, Carneiro-Proietti ABF, Catalan-Soares BC, Murphy EL. Global epidemiology of HTLV-I infection and associated diseases. Oncogene. (2005) 24:6058–68. doi: 10.1038/sj.onc.1208968

8. Gessain A, Cassar O. Epidemiological aspects and world distribution of HTLV-1 infection. Front Microbiol. (2012) 3:388. doi: 10.3389/fmicb.2012.00388

9. Kitagawa T, Fujishita M, Taguchi H, Miyoshi I, Tadokoro H. Antibodies to HTLV-I in Japanese immigrants in Brazil. JAMA. (1986) 256:2342. doi: 10.1001/jama.1986.03380170058009

10. Galvão-Castro B, Loures L, Rodriques LG, Sereno A, Ferreira Júnior OC, Franco LG, et al. Distribution of human T-lymphotropic virus type I among blood donors: a nationwide Brazilian study. Transfusion (Paris). (1997) 37:242–3. doi: 10.1046/j.1537-2995.1997.37297203532.x

11. Catalan-Soares B, Carneiro-Proietti AB, Proietti FA, Interdisciplinary Htlv Research Group. Heterogeneous geographic distribution of human T-cell lymphotropic viruses I and II (HTLV-I/II): serological screening prevalence rates in blood donors from large Urban areas in Brazil. Cad Saude Publica. (2005) 21:926–31. doi: 10.1590/s0102-311x2005000300027

12. Alcantara LC, Van Dooren S, Gonçalves MS, Kashima S, Costa MCR, Santos FLN, et al. Globin haplotypes of human T-cell lymphotropic virus type I-infected individuals in Salvador, Bahia, Brazil, suggest a post-Columbian African origin of this virus. J Acquir Immune Defic Syndr. (2003) 33:536–42. doi: 10.1097/00126334-200308010-00016

13. Dourado I, Alcantara LCJ, Barreto ML, da Gloria Teixeira M, Galvão-Castro B. HTLV-I in the general population of Salvador, Brazil: a city with African ethnic and sociodemographic characteristics. J Acquir Immune Defic Syndr. (2003) 34:527–31. doi: 10.1097/00126334-200312150-00013

14. Rego FF, Alcantara LCJ, Moura JP, Neto Miranda AC, Pereira Ode S, Gonçalves Mde S, et al. HTLV type 1 molecular study in Brazilian villages with African characteristics giving support to the post-Columbian introduction hypothesis. AIDS Res Hum Retroviruses. (2008) 24:673–7. doi: 10.1089/aid.2007.0290

15. Magalhães T, Mota-Miranda AC, Alcantara LCJ, Olavarria V, Galvão-Castro B, Rios-Grassi MF. Phylogenetic and molecular analysis of HTLV-1 isolates from a medium sized town in Northern of Brazil: tracing a common origin of the virus from the most endemic city in the country. J Med Virol. (2008) 80:2040–5. doi: 10.1002/jmv.21278

16. Pereira FM, de Almeida MDCC, Santos FLN, Carreiro RP, Regis-Silva CG, Galvão-Castro B, et al. Evidence of new endemic clusters of human T-cell leukemia virus (HTLV) infection in Bahia, Brazil. Front Microbiol. (2019) 10:1002. doi: 10.3389/fmicb.2019.01002

17. Nunes D, Boa-Sorte N, Grassi MFR, Taylor GP, Teixeira MG, Barreto ML, et al. HTLV-1 is predominantly sexually transmitted in Salvador, the city with the highest HTLV-1 prevalence in Brazil. PLoS One. (2017) 12:e0171303. doi: 10.1371/journal.pone.0171303

18. Puccioni-Sohler M, Grassi MFR, Galvão-Castro B, Caterino A, Proietti AB, Vicente ACP, et al. Increasing awareness of human T-lymphotropic virus type-1 infection: a serious, invisible, and neglected health problem in Brazil. Rev Soc Bras Med Trop. (2019) 52:e20190343. doi: 10.1590/0037-8682-0343-2019

19. Ministerio da Saúde (Brasil). Portaria no 1376, de 19 de Novembro de 1993. Aprova Normas Técnicas Para Coleta, Processamento e Transfusão de Sangue, Componentes e Derivados. Brasília: Ministerio da Saúde (Brasil) (2022). Available online at: http://redsang.ial.sp.gov.br/site/docs_leis/ps/ps29.pdf (accessed December 2, 1993).

20. Rosadas C, Menezes MLB, Galvão-Castro B, Assone T, Miranda AE, Aragón MG, et al. Blocking HTLV-1/2 silent transmission in Brazil: current public health policies and proposal for additional strategies. PLoS Negl Trop Dis. (2021) 15:e0009717. doi: 10.1371/journal.pntd.0009717

21. Angélica Espinosa Barbosa Miranda, Pereira G. Guia de Manejo Clínico da Infecção pelo HTLV / Ministério da Saúde, Secretaria de Vigilância em Saúde, Departamento de Doenças de Condições Crônicas e Infecções Sexualmente Transmissíveis. 1st ed. Brazil: MINISTÉRIO DA SAÚDE (2015). 104 p.

22. Garcia IFDS, Hennington ÉA. [HTLV on the government agenda: the case of the states of Bahia and Minas Gerais, Brazil]. Cad Saude Publica. (2021) 37:e00303420. doi: 10.1590/0102-311X00303420

23. Legrand N, McGregor S, Bull R, Bajis S, Valencia BM, Ronnachit A, et al. Clinical and public health implications of human T-lymphotropic virus type 1 Infection. Clin Microbiol Rev. (2022) 35:e0007821. doi: 10.1128/cmr.00078-21

24. Hinuma Y, Nagata K, Hanaoka M, Nakai M, Matsumoto T, Kinoshita KI, et al. Adult T-cell leukemia: antigen in an ATL cell line and detection of antibodies to the antigen in human sera. Proc Natl Acad Sci USA. (1981) 78:6476–80. doi: 10.1073/pnas.78.10.6476

25. Gessain A, Barin F, Vernant JC, Gout O, Maurs L, Calender A, et al. Antibodies to human T-lymphotropic virus type-I in patients with tropical spastic paraparesis. Lancet Lond Engl. (1985) 2:407–10. doi: 10.1016/s0140-6736(85)92734-5

26. Osame M, Usuku K, Izumo S, Ijichi N, Amitani H, Igata A, et al. HTLV-I associated myelopathy, a new clinical entity. Lancet Lond Engl. (1986) 1:1031–2. doi: 10.1016/s0140-6736(86)91298-5

27. Mochizuki M, Yamaguchi K, Takatsuki K, Watanabe T, Mori S, Tajima K. HTLV-I and uveitis. Lancet Lond Engl. (1992) 339:1110. doi: 10.1016/0140-6736(92)90699-4

28. LaGrenade L, Hanchard B, Fletcher V, Cranston B, Blattner W. Infective dermatitis of Jamaican children: a marker for HTLV-I infection. Lancet Lond Engl. (1990) 336:1345–7. doi: 10.1016/0140-6736(90)92896-p

29. Rathsam-Pinheiro RH, Boa-Sorte N, Grassi MFR, Copello ÚC, Rios KTSG, Araújo T, et al. Revisiting Keratoconjunctivitis sicca associated with human T-cell lymphotropic virus type 1: prevalence, clinical aspects and proviral load. Braz J Infect Dis. (2019) 23:95–101. doi: 10.1016/j.bjid.2019.04.002

30. 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. (2020) 20:133–43. doi: 10.1016/S1473-3099(19)30402-5

31. Oliveira P, de Castro NM, Carvalho EM. Urinary and sexual manifestations of patients infected by HTLV-I. Clin Sao Paulo Braz. (2007) 62:191–6. doi: 10.1590/s1807-59322007000200015

32. Oliveira TSS, Andrade RCP, Santos DND, Orrico KF, Abraão Neto J, Oliveira CJV de, et al. Prevalence of Bowel Symptoms in Patients Infected with Human T-lymphotropic type 1 Virus. Rev Soc Bras Med Trop. (2019) 52:e20180486. doi: 10.1590/0037-8682-0486-2018

33. Lopes Martins AL, Rios Grassi MF, de Aquino Firmino A, Lacerda Araujo JP, Paixao TS, Galvão-Castro B, et al. Human T-lymphotropic virus-1-associated myelopathy/tropical spastic paraparesis is associated with sexual dysfunction in infected women of reproductive age. Sex Med. (2018) 6:324–31. doi: 10.1016/j.esxm.2018.07.002

34. De Castro-Costa CM, Araújo AQC, Barreto MM, Takayanagui OM, Sohler MP, da Silva ELM, 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

35. Franzoi AC, Araújo AQC. Disability profile of patients with HTLV-I-associated myelopathy/tropical spastic paraparesis using the functional independence measure (FIM). Spinal Cord. (2005) 43:236–40. doi: 10.1038/sj.sc.3101677

36. Mota RS, Macêdo MC, Corradini S, Patrício NA, Baptista AF, Sá KN. The effect of home exercise on the posture and mobility of people with HAM/TSP: a randomized clinical trial. Arq Neuropsiquiatr. (2020) 78:149–57. doi: 10.1590/0004-282X20190169

37. Marinho J, Galvão-Castro B, Rodrigues LC, Barreto ML. Increased risk of tuberculosis with human T-lymphotropic virus-1 infection: a case-control study. J Acquir Immune Defic Syndr. (2005) 40:625–8. doi: 10.1097/01.qai.0000174252.73516.7a

38. Grassi MFR, dos Santos NP, Lírio M, Kritski AL, Chagas Almeida MDC, Santana LP, et al. Tuberculosis incidence in a cohort of individuals infected with human T-lymphotropic virus type 1 (HTLV-1) in Salvador, Brazil. BMC Infect Dis. (2016) 16:491. doi: 10.1186/s12879-016-1428-z

39. Araujo A, Martin F. Human T leukaemia Type 1 and COVID-19. Pathogens. (2020) 9:E438. doi: 10.3390/pathogens9060438

40. Carvalho AGJ, Galvão-Phileto AV, Lima NS, de Jesus RS, Galvão-Castro B, Lima MG. Frequency of mental disturbances in HTLV-1 patients in the state of Bahia, Brazil. Braz J Infect Dis. (2009) 13:5–8. doi: 10.1590/S1413-86702009000100003

41. Stumpf BP, Carneiro-Proietti AB, Proietti FA, Rocha FL, Interdisciplinary Htlv Research Group. Higher rate of major depression among blood donor candidates infected with human t-cell lymphotropic virus type 1. Int J Psychiatry Med. (2008) 38:345–55. doi: 10.2190/PM.38.3.i

42. Galvão-Castro AV, Boa-Sorte N, Kruschewsky RA, Grassi MFR, Galvão-Castro B. Impact of depression on quality of life in people living with human T cell lymphotropic virus type 1 (HTLV-1) in Salvador, Brazil. Qual Life Res. (2012) 21:1545–50. doi: 10.1007/s11136-011-0066-6

43. Boa-Sorte N, Galvão-Castro AV, Borba D, Lima RBN, Galvão-Castro B. HAM/TSP and major depression: the role of age. Braz J Infect Dis. (2015) 19:314–8. doi: 10.1016/j.bjid.2014.12.003

44. Almeida-Filho N, Lessa I, Magalhães L, Araúho MJ, Aquino E, de Jesus MJ. Co-occurrence patterns of anxiety, depression and alcohol use disorders. Eur Arch Psychiatry Clin Neurosci. (2007) 257:423–31. doi: 10.1007/s00406-007-0752-0

45. At Alvarenga KZ. Reproductive Decisions among People Living with Human T-cell Lymphotropic Virus Type 1 (HTLV-1). J Infect Dis Ther. (2013) 01:108. doi: 10.4172/2332-0877.1000108

46. Zihlmann KF, Mazzaia MC, Alvarenga AT. Sentidos da interrupção da amamentação devido infeção pelo vírus linfotrópico de células T humanas do tipo 1(HTLV-1). Acta Paul Enferm. (2017) 30:80–6. doi: 10.1590/1982-0194201700012

47. Coutinho I, Galvão-Castro B, Lima J, Castello C, Eiter D, Grassi MFR. Impact of HTLV-associated myelopathy/T tropical spastic paraparesis (HAM/TSP) on activities of daily living (ADL) in HTLV-1 infected patients. Acta Fisiátr. (2011) 18:6–10. doi: 10.5935/0104-7795.20110001

48. EBMSP. ESC Bahiana Med E Saúde Pública. Bahia: EBMSP (2022). Available online at: https://www.bahiana.edu.br (accessed February 24, 2022).

49. Hemominas Fundação. Grupo Interdisciplinar de Pesquisas em HTLV – GIPH. (2022). Available online at: http://www.hemominas.mg.gov.br/home/98-ensino-e-pesquisa/pesquisa-cientifica/grupos-de-pesquisa/792-grupo-interdisciplinar-de-pesquisas-em-htlv-giph (accessed February 24, 2022).

50. Castro MC, Massuda A, Almeida G, Menezes-Filho NA, Andrade MV, de Souza Noronha KVM, et al. Brazil’s unified health system: the first 30 years and prospects for the future. Lancet Lond Engl. (2019) 394:345–56. doi: 10.1016/S0140-6736(19)31243-7

51. Santos KAR, de Melo L, de Oliveira AMM, Limongi JE. Social welfare related to AIDS in Brazil: factors associated with social assistance and social security, 2004 - 2016. Rev Panam Salud Publica Pan. (2018) 42:e73. doi: 10.26633/RPSP.2018.73

52. Departamento de Doenças de Condições Crônicas e Infecções Sexualmente Transmissíveis. Direitos das PVHIV. (2022). Available online at: http://www.aids.gov.br/pt-br/publico-geral/direitos-das-pvha (accessed February 24, 2022).

53. Rocha EDND, Lucena AF. Single Therapeutic Project and Nursing Process from an interdisciplinary care perspective. Rev Gaucha Enferm. (2018) 39:e20170057. doi: 10.1590/1983-1447.2018.2017-0057

54. Kurtzke JF. Rating neurologic impairment in multiple sclerosis: an expanded disability status scale (EDSS). Neurology. (1983) 33:1444–52. doi: 10.1212/wnl.33.11.1444

55. Osame M, Osame M. Review of WHO Kagoshima meeting and diagnostic guidelines for HAM/TSP. In: WA Blattner editor. Human Retrovirology. (New York, NY: Raven Press) (1990). p. 191–7.

56. Caskey MF, Morgan DJ, Porto AF, Giozza SP, Muniz AL, Orge GO, et al. Clinical manifestations associated with HTLV type I infection: a cross-sectional study. AIDS Res Hum Retroviruses. (2007) 23:365–71. doi: 10.1089/aid.2006.0140

57. 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

58. Romanelli LCF, Caramelli P, Proietti AB. O vírus linfotrópico de células T humanos tipo 1 (HTLV-1): quando suspeitar da infecção? Rev Assoc Médica Bras. (2010) 56:340–7. doi: 10.1590/S0104-42302010000300021

59. Teixeira IB, Boa-Sorte N, Kruschewsky R, Araújo T, Grassi MF, Galvão–Castro B. Incidence of tropical spastic parapesis/HTLV-1 associated myelopathy/ (TSP/HAM) in patients followed in a reference center in Salvador, Brasil. Retrovirology. (2015) 12:35. doi: 10.1186/1742-4690-12-S1-P35

60. Campos CCC. Anais da XIII Mostra Científica e Cultural. XI Jornada do Programa Institucional de Bolsas de Iniciação Científica. Prevalência Distúrb Miccionais Em Portadores HTLV-1 Análise Urodinâmica E Carga Proviral332. Fair Oaks, CA: Campos CCC (2013).

61. de Campos CC, Galvão-Barroso AK, Novais H, Carvalho M, Araújo BL, Boa-Sorte N, et al. Impact of urinary incontinence on the quality of life (QoL) of women living with HTLV-1 in Salvador, Brazil. Retrovirology. (2014) 11:O17. doi: 10.1186/1742-4690-11-S1-O17

62. Fernandes MB. Prevalência de Lesões Dermatológicas em Portadores de HTLV-1 em Salvador, Bahia, Brasil. (2010). Available online at: https://www.bahiana.edu.br/upload/RevMCCX-1.pdf (accessed January 6, 2022).

63. Castro-Lima-Vargens C, Grassi MFR, Boa-Sorte N, Rathsam-Pinheiro RH, Almeida PCM, Galvão-Castro B. Algorithm for dry eye disease diagnosis in individuals infected with human T-cell lymphotropic virus type 1. Arq Bras Oftalmol. (2017) 80:369–72. doi: 10.5935/0004-2749.20170090

64. Rathsam-Pinheiro RH, Boa-Sorte N, Castro-Lima-Vargens C, Pinheiro CA, Castro-Lima H, Galvão-Castro B. Ocular lesions in HTLV-1 infected patients from Salvador, State of Bahia: the city with the highest prevalence of this infection in Brazil. Rev Soc Bras Med Trop. (2009) 42:633–7. doi: 10.1590/s0037-86822009000600004

65. Ozores DP. Prevalence of HTLV-Associated Uveitis in Patients of Salvador-Brazil. (2021). Available online at: https://www.paho.org/sites/default/files/agenda-heatlh-policy-elimination-htlv-en_0.pdf (accessed January 6, 2022).

66. Lins L, de Carvalho VJU, de Almeida Rego FF, Azevedo R, Kashima S, Gallazi VNO, et al. Oral health profile in patients infected with HTLV-1: clinical findings, proviral load, and molecular analysis from HTLV-1 in saliva. J Med Virol. (2012) 84:1428–36. doi: 10.1002/jmv.23327

67. Escola Bahiana de Medicina e Saúde Pública. Silva and Agregação Familiar De Htlv-1: Prevalência, Características Clínicas E Prováveis Vias De Transmissão. Bahia: Escola Bahiana de Medicina e Saúde Pública (2019). Available online at: https://repositorio.bahiana.edu.br:8443/jspui/handle/bahiana/23.

68. Moxoto I, Boa-Sorte N, Nunes C, Mota A, Dumas A, Dourado I, et al. Perfil sociodemográfico, epidemiológico e comportamental de mulheres infectadas pelo HTLV-1 em Salvador-Bahia, uma área endêmica para o HTLV. Rev Soc Bras Med Trop. (2007) 40:37–41. doi: 10.1590/S0037-86822007000100007

69. Lôpo SS, Oliveira PM, Santana IU, Pena GB, Torrales MB, Mascarenhas RE, et al. Evidence of a higher prevalence of HPV infection in HTLV-1-infected women: a cross-sectional study. Rev Soc Bras Med Trop. (2012) 45:305–8. doi: 10.1590/s0037-86822012000300005

70. Barreto N, Farias M, Oliveira C, Araujo W, Grassi MF, De Souza J, et al. Evaluation of strongyloides stercoralis infection in HTLV-1 patients. Bioméd Rev Inst. (2021) 42:31–40. doi: 10.7705/biomedica.5888

71. Mendes SMD, Baptista AF, Sá KN, Andrade DC, Otero GG, Cavalcanti JZ, et al. Pain is highly prevalent in individuals with tropical spastic paraparesis. Health Care (Don Mills). (2013) 1:47. doi: 10.12966/hc.11.01.2013

72. Macêdo MC, Mota R, Patrício NA, Santos APC dos, Mendes SMD, Dias CMCC, et al. Quality of life and pain multidimensional aspects in individuals with HTLV-1. Braz J Infect Dis. (2016) 20:494–8. doi: 10.1016/j.bjid.2016.05.010

73. Borges J, Baptista AF, Santana N, Souza I, Kruschewsky RA, Galvão-Castro B, et al. Pilates exercises improve low back pain and quality of life in patients with HTLV-1 virus: a randomized crossover clinical trial. J Bodyw Mov Ther. (2014) 18:68–74. doi: 10.1016/j.jbmt.2013.05.010

74. dos Santos JI, Lopes MA, Deliège-Vasconcelos E, Couto-Fernandez JC, Patel BN, Barreto ML, et al. Seroprevalence of HIV, HTLV-I/II and other perinatally-transmitted pathogens in Salvador, Bahia. Rev Inst Med. (1995) 37:343–8. doi: 10.1590/s0036-46651995000400010

75. Bittencourt AL, Dourado I, Filho PB, Santos M, Valadão E, Alcantara LC, et al. Human T-cell lymphotropic virus type 1 infection among pregnant women in Northeastern Brazil. J Acquir Immune Defic Syndr. (2001) 26:490–4. doi: 10.1097/00126334-200104150-00016

76. Mello MAG, da Conceição AF, Sousa SMB, Alcântara LC, Marin LJ, Regina da Silva Raiol M, et al. HTLV-1 in pregnant women from the Southern Bahia, Brazil: a neglected condition despite the high prevalence. Virol J. (2014) 11:28. doi: 10.1186/1743-422X-11-28

77. Santos A. Anais da XIV Mostra Científica e Cultural da Bahiana; XII Jornada de Iniciação Científica/PIBIC; IV Fórum de Pesquisadores; I Mostra de Extensão. Transm Vert HTLV-1 em Gestantes Soropositivas O Pap Aleitamento Materno E Tipo Parto406. Brazil: Kátia Nunes Sá (2014).

78. Boa-Sorte N, Purificação A, Amorim T, Assunção L, Reis A, Galvão-Castro B. Dried blood spot testing for the antenatal screening of HTLV, HIV, syphilis, toxoplasmosis and hepatitis B and C: prevalence, accuracy and operational aspects. Braz J Infect Dis. (2014) 18:618–24. doi: 10.1016/j.bjid.2014.05.009

79. Implementa a Rede de Atenção à Saúde do estado da Bahia. Portaria no 460/2020. (2020). Available online at: http://www.saude.ba.gov.br/wp-content/uploads/2020/11/Portaria-no-460-de-19-de-novembro-de-2020-Linha-do-Cuidado-HTLV.pdf (accessed January 6, 2022).

80. Galvão-Castro B, Rios Grassi MF, Nunes A, Galvão-Barroso AK, Galvão-Castro AV, Lírio M, et al. Challenges in establishing telehealth care during the COVID-19 pandemic in a neglected HTLV-1-infected population in northeastern Brazil. PLoS Negl Trop Dis. (2020) 14:e0008922. doi: 10.1371/journal.pntd.0008922


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.

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.

Copyright © 2022 Galvão-Castro, Grassi, Galvão-Castro, Nunes, Galvão – Barroso, Araújo, Rathsam-Pinheiro, Nunes, Ribeiro, Lírio, Gonçalves, Rangel, Dias, Ozores, Dubois-Mendes, Lima, Silva, de Jesus, Santos, de Oliveira, de Moraes, de Jesus, Daltro, Boa-Sorte, Castro-Lima and Soliani. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OPS/images/cross.jpg
3,

i





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Integrative and Multidisciplinary Care for People Living With Human T-Cell Lymphotropic Virus in Bahia, Brazil: 20 Years of Experience



		INTRODUCTION



		Human T-Cell Lymphotropic Virus Epidemiological Status in Bahia, Brazil



		Why Do People Living With Human T-Cell Lymphotropic Virus Need Integrative Healthcare?







		THE CREATION OF CHTLV



		MULTIDISCIPLINARY APPROACH TO CARING FOR PEOPLE LIVING WITH HUMAN T-CELL LYMPHOTROPIC VIRUS



		PROFILE OF PEOPLE LIVING WITH HUMAN T-CELL LYMPHOTROPIC VIRUS SEEN AT THE CHTLV



		Sexual and Vertical Transmission of Human T-Cell Lymphotropic Virus Infection in the State of Bahia, Brazil







		CHTLV AND THE COVID-19 PANDEMIC



		MULTIDISCIPLINARY RESEARCH EFFORTS TO MINIMIZE SUFFERING AND IMPROVE PEOPLE LIVING WITH HUMAN T-CELL LYMPHOTROPIC VIRUS QUALITY OF LIFE



		ROLE IN SUPPORTING PROFESSIONAL DEVELOPMENT



		ACTIONS TO REDUCE DISCRIMINATION



		COLLABORATION WITH RESEARCH CENTERS, LABORATORIES, POLICYMAKERS, AND PATIENT REPRESENTATIVE GROUPS



		CHALLENGES FACED BY CHTLV IN PROVIDING CARE FOR PEOPLE LIVING WITH HUMAN T-CELL LYMPHOTROPIC VIRUS



		CONCLUSION



		DATA AVAILABILITY STATEMENT



		ETHICS STATEMENT



		AUTHOR CONTRIBUTIONS



		FUNDING



		ACKNOWLEDGMENTS



		FOOTNOTES



		REFERENCES

















OPS/images/cover.jpg
& frontiers | Frontiers in Medicine

Integrative and Multidisciplinary
Care for People Living With
Human T-Cell Lymphotropic

Virus in Bahia, Brazil: 20 Years

of Experience









OPS/images/fmed-09-884127-g002.jpg
Motor and
urogynecological
physiotherapy

Comprehensive
Care

Clinical monitoring Obstetrician

evaluation and follow-up General clinician, infectious Support for pregnant Proviral load, Routine
disease specialist, women laboratory testing

neurologist, urologist,
dermatologist, gynecologist,
ophthalmologist, nutritional
doctor





OPS/images/fmed-09-884127-g001.jpg
CHTLV
comprehensive care objectives

Reduce stress and anxiety

|

Investigate family, professional, and social
support networks

Clarify risk perceptions

|

Explore various coping strategies

Promote the use of safe sex practices

|

Discuss expectations and inquire about life plans

Assess each patient’s level of knowledge about:

v~ Their diagnosis/prognosis

v’ Forms of transmission prevention

v The extent to which they understand the
information provided

Provide support to pregnant/postpartum women:

v’ Warn about the risks associated with
breastfeeding

v Encourage bottle-feeding






OPS/images/logo.jpg
¥ frontiers | Frontiers in Medicine





OPS/images/fmed-09-884127-g004.jpg
Actions to improve PLHTLV healthcare

OO EEEEEr

Development of a guidebook for in-home exercises to improve posture and mobility, as well as
alleviate pain in PLHTLV

Training and information on basic exercises to address neuromusculoskeletal symptomatology
in HTLV-infected persons with HAM/TSP

Establishment of an algorithm for diagnosing KCS

Improvements in the diagnosis of HTLV-1-associated uveitis

Dissemination of information on prevention measures and assinting patients in dealing with
complications from HTLV-1-associated diseases in collaboration with patient advocacy group

Engagement initiatives to increase adherence to follow-up: Biannual workshops to present
new research and understand patient needs, monthly self-care workshops, social events
commemorating festivities

Evaluation of alternative methods to treat overactive bladder in HTLV-1-infected individuals






OPS/images/fmed-09-884127-g003.jpg
Measures to prevent sexual and vertical transmission

Sexual

Vertical

Encouraging condom use through
individual and group
psychoeducational activities

Immediate clamping of umbilical
cord after delivery

Screening of family members and
sexual partners of PLHTLV

Encouraging the avoidance of
breastfeeding and guidance on how
to obtain freely available infant
formula

o

HTLV Yda

Promoting HTLV awareness through
campaigns in conjunction with a
patient support group

Workshops to strengthen the
mother/child bond during formula
feeding, such as the use of a sling
and feeding in a quiet environment

Semesterly workshops conducted
with PLHTLV

Psychological support during and
after pregnancy






