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Abstract

Background: Human T-lymphotropic virus type 1 (HTLV-1) is a retrovirus. It is proposed that in endemic regions of the world,
autoimmune disorders related with HTLV-1 contamination such as rheumatoid arthritis are more common. The infiltration of T
lymphocyte and hyperplasia of synovial lining cells have also been reported in rheumatoid arthritis and seronegative spondyloar-

thropathies.

Aim: In this study, we evaluated the etiological relationship between HTLV-1 and inflammatory arthropathies such as rheumatoid

arthritis (RA) and seronegative spondyloarthropathy (SPA) in northeastern Iran as this virus is endemic.

Methods: Anti-HTLV-1 antibody was measured in 204 individuals (81 with RA, 43 with SPA and 80 healthy controls). HTLV-1 anti-
body was evaluated by enzyme-linked immunosorbent assay (ELISA) in serum. For all positive ELISA samples of HTLV-1 infection,
Western Blot was performed to confirm the results. Each anti-HTLV-1 and anti-HTLV-2 positive specimens were measured simulta-

neously to make sure that the test results are true.

Results: The incidence of HTLV-1 contamination in RA group was 6.2%, in SPA group was 2.3% and in control group was 51%. There
was not any statistical difference among RA, SPA patients and controls according to the number of HTLV-1 seropositive samples (P
=005).

Conclusion: In the present study, we did not find any correlation between HTLV-1 infection and inflammatory arthropathy such
as RA and SPA, which suggests that differences in ethnicity may subscribe to this subject. Geographical and environmental factors

should be also considered.
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Introduction

Human T-cell lymphotropic virus type 1 (HTLV-1) belongs to the retrovirus family. This virus is the cause of two human diseases;
adult T-cell leukemia/lymphoma (ATLL) and HTLV-1-associated myelopathy/tropical spastic paraparesis (HAM/TSP) [1,2]. Although the
prevalence of the virus in general population is still unknown, according to the estimates, 10 - 20 million people worldwide are infected
with HTLV-1 [3-6]. The virus is endemic in southwestern Japan, parts of Africa, Central and South America, and northeastern Iran [7]. The
prevalence of HTLV-1 infection in the population of Iran is estimated to be 2.12% [8]. Epidemiological studies suggested that multiple
inciting factors including viral infections may be involved in the induction of inflammatory arthropathies [9]. Retroviral infections have
been proposed as triggering factor induced autoimmune mechanisms that play a major role in destructive synovitis [10,11]. HTLV-1 may
affect the inflammatory arthropathies such as rheumatoid arthritis (RA) with knee, wrist, or shoulder involvements in the absence of
clinical ATLL or HAM/TSP; however, no direct evidence has shown that HTLV-1 infection alone induces rheumatic diseases [9,12-14].
Different studies have shown that the HTLV-1 has a critical molecular role in the induction of arthritis. This virus may play a role in some
autoimmune disorders including uveitis, alveolitis, polymyositis, Sjogren’s syndrome, systemic lupus erythematosus, and rheumatoid
arthritis (RA) [15-19]. It is proposed that in the endemic regions, autoimmune diseases associated with HTLV-1 contamination are more
common [20,21]. For instance, in southern Japan, the prevalence of Sjogren’s syndrome and rheumatoid arthritis is five times higher
among seropositive HTLV-1 patients than among individuals who are seronegative for HTLV-1 antibody [9,22,23]. HTLV-1 tax protein can
develop both inflammatory polyarthropathy resembling RA and non-inflammatory ankylotic arthropathy [24]. This protein lead to the
migration of T-lymphocytes into the synovial fluid and synovial tissue, high titers of IgM antibodies against HTLV-1 in the synovial fluid,
synovial proliferation, and joint destruction [25,26]. Infiltration of T-lymphocyte and hyperplasia of synovial lining cells play an important
role in the pathogenesis of inflammatory arthropathies including RA and seronegative spondyloarthropathies (SPA) [27-29]. In order to
investigate the etiological relationship between HTLV-1 and inflammatory arthropathies, we performed a study on patients with RA and

SPA in northeastern Iran as an endemic area for this virus.
Materials and Methods

This study was performed on 204 individuals living in Khorasan province in the northeast Iran. The experimental group included
124 patients (81 patients had RA and 43 patients had SPA). Our Control group included 80 people who were recruited from patients’
family preferably their siblings matched on gender, ethnic origin, and age with patients group. All patients with RA and SPA diagnosed in
Mashhad university hospital and rheumatology clinics based on ACR criteria for RA [30] and criteria for SPA [31]. Mashhad University of
Medical Sciences ethics committee approved this study. All participants signed an informed consent. Patients with ATLL, HAM /TSP, and
secondary RA and SPA complicating other autoimmune diseases and patients who had risk factors for HTLV-1 infection after RA and SPA
involvement (including a history of suspicious sexual contact, intravenous drug users, hospital and laboratory staffs) were excluded from
the study. Disease activity in RA was determined by DAS28 based on ESR [32] and in SPA determined by BAS [33]. Demographics and
laboratory data, age, sex, duration of RA and SPA, and use of special drugs like disease modifying anti-rheumatic drug (DMARD) were also

recorded.

DNA extraction: Five ml blood samples were obtained from each individual and were stored at -20°C. Serum samples were screened for
HTLV-1 antibody by enzyme-linked immunosorbent assay (ELISA, Diapro, Italy) according to the manufacturer’s instructions. For further
confirmation of HTLV-1 infection, all of the ELISA positive samples were confirmed by western blotting analysis (WBI HTLV1 blot 204
kit: gene lab diagnostic, Ltd). Western Blot (WB) with the MP Diagnostics HTLV Blot 2.4 (MP Biomedicals Asia Pacific Pte Ltd, Singapore)
was carried out for all positive ELISA samples. Each anti-HTLV-1 and anti-HTLV-2 positive samples (provided by Abbott Diagnostics) were

tested simultaneously with the study samples to verify the test results.

Statistical analyses: The statistical analysis was performed using the SPSS16 program (SPSS Inc., Chicago, IL, USA). Values are reported

as mean * standard deviation for normally distributed variables and median with interquartile range (IQR) for others. Kolmogorov-
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Smirnov test was applied for normal variable distribution. Two independent proportions test was used to evaluate the statistical differ-

ence between frequency of HTLV-1 seropositivity in patients and control groups.
Results

This cross-sectional, case-control study was performed on 204 individuals (81 RA, 43 SPA, and 80 healthy controls). The incidence of
HTLV-1 contamination in RA group was 6.2%, in SPA group was 2.3% and in control group was 5.1%. There was no statistical difference
in the number of HTLV-1 seropositive samples among RA, SPA and control group (P = 0.05). In 43 SPA patients, only one patient was
seropositive for HTLV-1so the statistical analysis of the data was not possible. This patient was an 18-year-old man who was diagnosed
with SPA for three years. His presentation was with inflammatory back pain, sacroiliac tenderness, restriction in spinal movements, and
arthritis in four peripheral joints. In laboratory data rheumatoid factor (RF) was negative, ESR was 29 mm/h and C reactive protein (CRP)

and HTLV-1 were positive.

The mean age of HTLV-1 positive and negative patients in RA group was 56.8 + 9.04 and 46.72 + 12.72 years old, respectively. The age
of HTLV-1 seropositive patients who have RA was higher than seronegative patients but this difference was not statistically significant.
The mean duration of disease in HTLV-1 positive and negative RA patients was 7.61 + 6.45 and 4 * 2.58 years, respectively. The incidence
of HTLV-1 positivity among women was 9.1% and among men was 5.1%. All 3 patients with RA and HTLV-1 seropositivity were living
in northern Khorasan province, including 6.7% of all of patients lived in this area. 61.3% Of RA patients had polyarticular involvement,
31.3% had oligoarticular involvement, and 3.8% had monoarticular involvement. The prevalence of HTLV-1 was 4.1% in polyarticular RA,
12% in oligoarticular RA and zero in monoarticular group. The mean of swollen joints in HTLV-1 positive patients was 4.8 + 2.28 and in
HTLV-1 negative patients were 4.15 *+ 2.35. There was no statistical difference between two groups (t = 0.619, df = 4.58, p = 0.565). The
incidence of morning stiffness more than 15 minutes was 76.9%. 4 patients (80%) had morning stiffness of more than 15 minutes among
5 HTLV-1 seropositive RA patients. Hand involvement was seen in 87.7% of all of our RA patients and all of our HTLV-1 positive patients
were in this group. 22 percent of all patients had extra-articular manifestations and of HTLV-1 seropositive patients, 2 patients (40%)
had these manifestations. Rheumatoid nodule was noticed in 8.6% of all patients and nobody was HTLV-1 positive. Joint deformity was
noticed in 30.9% of RA patients and of 5 RA patients with HTLV-1seropositivity, only one patient had joint deformity. Eighty percent of our
RA patients had positive rheumatoid factor (RF) and 4 patients were RF positive among 5 HTLV-1 positive RA patients. Positive C-reactive
protein (CRP) was noticed in 80.3% of all RA patients and in 4 of 5 HTLV-1 seropositive RA patients. In radiographic findings, 60.5% of RA
patients had erosion. 3 patients had erosion in hand radiography among 5 HTLV-1 positive RA patients.

All RA Patients HTLV-1+ HTLV-1-
Number 81 5(6.2%) 76 (93.8%)
Mean Age 56.8 £9.04 46.72 £12.72
Disease Duration 7.61 +6.45 4+2.58
Polyarticular (%) 61.3% 40% 63.1%
Oligoarticular (%) 31.3% 60% 29%
Monoarticular (%) 3.8% 0 3.9%
Morning Stiffness > 15 Min (%) 76.9% 80% 76.4%
Swollen Joints (mean) 48+2.28 415+ 2.35
Hand Involvement (%) 87.7% 100% 0
Extra-articular Manifestation (%) 22% 40% 21%
Joint Deformity (%) 30.9% 20% 31.5%
RF positivity (%) 80% 80% 64.2%
Positive CRP (%) 80.3% 80% 64%
Erosion (%) 60.5% 60% 60%

Table 1: Clinical and laboratory features of RA patients.
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Discussion and Conclusion

In the present study, we evaluated the possible role of HTLV-I infection in the development and pathogenesis of RA and SPA in north-
eastern Iran, Mashhad. Previous studies have reported the relation between HTLV1 and autoimmune diseases like RA [9,34,35]. However,
several investigations failed to detect any relationship between HTLV1 contamination and RA. Among viruses, retroviruses have been
considered to be a risk factor [10]. A study in Japan where the retrovirus is endemic has suggested that HTLV-1 plays a role in the patho-
genesis of RA [22,26,36]. A study performed in the United States has indicated an association between HTLV-1/2 infection and arthritis
[37]- A study conducted in South Africa has failed to demonstrate any association between HTLV-1 infection and RA [38]. The association
of HTLV with spondyloarthropathies has not been investigated until now. However, HTLV1 tax gene was responsible for the development
of non-inflammatory arthropathies resembling ankylotic arthropathy in transgenic mice [24]. Shortly, pathogenic role of HTLV-I in rheu-

matoid arthritis and seronegative spondyloarthropaties is still controversial.

On the basis of the data presented here, it appears that the HTLV-I contamination is not associated with seronegative spondyloarthrop-
athy and rheumatoid arthritis. Genetic and environmental factors are important predisposing factors in autoimmune diseases, such as RA
or SPA [9,15]. This study revealed that HTLV1contamination is not a predisposing factor for these autoimmune diseases in this endemic
area. The association of HTLV1 with inflammatory arthropathy is supported by the detection of high titers of HTLV1 antibody in sera and
synovial fluids. As previously mentioned, locally expanded T-cell clones against various antigens and HTLV1 infected synoviocytes are

considered to play a role in producing synovial proliferation [38].

Despite the negative association between HTLV1 contamination and RA in our study, we compared the clinical manifestations of se-
ropositive and seronegative patients with RA. we did not find any statistical difference between two groups. However, all 5 patients with
positive HTLV1 and RA had more than 3 tender and swollen joints, hand joints involvement and symmetric arthritis. Four of 5 HTLV1 posi-
tive patients had morning stiffness greater than 15 minutes, positive CRP and positive RE. As the prevalence of seropositivity increases
with age in both men and women in general, it seems natural that the age of seropositive patients with RA was higher than that of sero-

negative patients, although it was not significant.

The strength point of this case-control study was carrying out of the study in an endemic area. Taken together, our results showed
that there is no correlation between HTLV-I contamination and development of RA and SPA which suggests that differences in ethnic
background may contribute to this issue. Geographical and environmental factors should be considered. Because of the relatively small
number of our patients, our results do not negate the possibility of exogenous or endogenous retroviruses role in the etiology of autoim-

mune diseases such as RA or SPA.

Bibliography

1. Johnson]M and Harrod R. “Molecular biology and pathogenesis of the human T-cell leukaemia/lymphotropic virus Type-1 (HTLV-1)".
International Journal of Experimental Pathology 82.3 (2001): 135-147.

2. Umekita K and Okayama A. “HTLV-1 infection and rheumatic diseases”. Frontiers in Microbiology 11 (2020): 152.

3. Brites C, et al. “HIV/human T-cell lymphotropic virus coinfection revisited: impact on AIDS progression”. AIDS Reviews 11.1 (2009):
8-16.

4. Cook LB and Taylor GP. “HTLV-1 and HTLV-2 prevalence in the United States”. Oxford University Press (2014).

5. San-Martin DL, et al. “Pain prevalence, characteristics and associated factors in human T-cell lymphotropic virus type 1 infected pa-
tients: a systematic review of the literature”. The Brazilian Journal of Infectious Diseases 20.6 (2016): 592-598.

Citation: Kamila Hashemzadeh., et al. “Seropositivity of HTLV-1 Infection in Inflammatory Arthritis”. EC Orthopaedics 12.9 (2021): 02-07.


https://pubmed.ncbi.nlm.nih.gov/11488989/
https://pubmed.ncbi.nlm.nih.gov/11488989/
https://www.frontiersin.org/articles/10.3389/fmicb.2020.00152/full
https://pubmed.ncbi.nlm.nih.gov/19290030/
https://pubmed.ncbi.nlm.nih.gov/19290030/
https://academic.oup.com/jid/article/209/4/486/2193425
https://pubmed.ncbi.nlm.nih.gov/27768899/
https://pubmed.ncbi.nlm.nih.gov/27768899/

Seropositivity of HTLV-1 Infection in Inflammatory Arthritis

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

06

Azami M,, et al. “Epidemiology of human T-lymphotropic virus type 1 among blood donors and general population in Iran: a meta-
analysis”. Future Virology 13.08 (2018): 585-599.

Paiva A and Casseb ]. “Origin and prevalence of human T-lymphotropic virus type 1 (HTLV-1) and type 2 (HTLV-2) among indigenous
populations in the Americas”. Revista do Instituto de Medicina Tropical de Sdo Paulo 57.1 (2015): 01-14.

Rafatpanah H,, et al. “High prevalence of HTLV-I infection in Mashhad, Northeast Iran: a population-based seroepidemiology survey”.
Journal of Clinical Virology 52.3 (2011): 172-176.

Eguchi K, et al. “High seroprevalence of anti-HTLV-I antibody in rheumatoid arthritis”. Arthritis and Rheumatism: Official Journal of
the American College of Rheumatology 39.3 (1996): 463-466.

Klein A, et al. “Rheumatoid arthritis and lymphoma: Incidence, pathogenesis, biology, and outcome”. Hematological Oncology 36.5
(2018): 733-739.

Eguchi K, et al. “Primary Sjogren’s syndrome with antibodies to HTLV-I: clinical and laboratory features”. Annals of the Rheumatic
Diseases 51.6 (1992): 769-776.

Caldas CAM,, et al. “Human T-lymphotropic Virus Type 1 and Rheumatic Diseases: A Link Between Infection and Autoimmunity”.
Infection and Autoimmunity: Elsevier (2015): 407-417.

Hashimoto A, et al. “Bilateral Wrist Tenosynovitis owing to Acute Conversion of Adult T-Cell Leukemia-Lymphoma in a Patient with
Rheumatoid Arthritis”. Case Reports in Orthopedics (2020).

Nakamura H., et al. “High prevalence of Sjogren’s syndrome in patients with HTLV-I associated myelopathy”. Annals of the Rheumatic
Diseases 56.3 (1997): 167-172.

Gessain A, et al. “Antibodies to human T-lymphotropic virus type-I in patients with tropical spastic paraparesis”. The Lancet 326.8452
(1985): 407-410.

Schierhout G., et al. “Association between HTLV-1 infection and adverse health outcomes: a systematic review and meta-analysis of
epidemiological studies”. The Lancet Infectious Diseases 20.1 (2020): 133-143.

Scola RH,, et al. “Inflammatory myopathy on HTLV-I infection: case report”. Arquivos de Neuro-Psiquiatria 59.1 (2001): 119-122.
Dias A., et al. “Human T lymphotropic virus and pulmonary diseases”. Frontiers in Microbiology 9 (2018): 1879.
Kamoi K. “HTLV-1 in Ophthalmology”. Frontiers in Microbiology 11 (2020): 388.

Yu H,, et al. “Pulmonary complications in human T-cell lymphotropic virus type 1 carriers with Sjégren’s syndrome, three case reports
and literature review”. Rheumatology International 30.2 (2009): 253-258.

Souza A, et al. “Immunopathogenesis and neurological manifestations associated to HTLV-1 infection”. Revista da Sociedade Brasileira
de Medicina Tropical 45.5 (2012): 545-552.

McCallum RM,, et al. “Arthritis syndromes associated with human T cell lymphotropic virus type I infection”. Medical Clinics 81.1
(1997): 261-276.

Zucker-Franklin D,, et al. “Prevalence of HTLV-I Tax in a subset of patients with rheumatoid arthritis”. Clinical and Experimental Rheu-
matology 20.2 (2002): 161-170.

Habu K, et al. “The human T cell leukemia virus type I-tax gene is responsible for the development of both inflammatory polyar-
thropathy resembling rheumatoid arthritis and noninflammatory ankylotic arthropathy in transgenic mice”. The Journal of Immunol-
ogy 162.5 (1999): 2956-2963.

Citation: Kamila Hashemzadeh., et al. “Seropositivity of HTLV-1 Infection in Inflammatory Arthritis”. EC Orthopaedics 12.9 (2021): 02-07.


https://www.researchgate.net/publication/326329742_Epidemiology_of_human_T-lymphotropic_virus_type_1_among_blood_donors_and_general_population_in_Iran_A_meta-analysis
https://www.researchgate.net/publication/326329742_Epidemiology_of_human_T-lymphotropic_virus_type_1_among_blood_donors_and_general_population_in_Iran_A_meta-analysis
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4325517/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4325517/
https://www.researchgate.net/publication/51570650_High_prevalence_of_HTLV-I_infection_in_Mashhad_Northeast_Iran_A_population-based_seroepidemiology_survey
https://www.researchgate.net/publication/51570650_High_prevalence_of_HTLV-I_infection_in_Mashhad_Northeast_Iran_A_population-based_seroepidemiology_survey
https://pubmed.ncbi.nlm.nih.gov/8607895/
https://pubmed.ncbi.nlm.nih.gov/8607895/
https://pubmed.ncbi.nlm.nih.gov/29862535/
https://pubmed.ncbi.nlm.nih.gov/29862535/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1004744/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1004744/
https://www.frontiersin.org/articles/10.3389/fmicb.2020.00152/full
https://www.frontiersin.org/articles/10.3389/fmicb.2020.00152/full
https://pubmed.ncbi.nlm.nih.gov/33204558/
https://pubmed.ncbi.nlm.nih.gov/33204558/
https://pubmed.ncbi.nlm.nih.gov/9135218/
https://pubmed.ncbi.nlm.nih.gov/9135218/
https://pubmed.ncbi.nlm.nih.gov/2863442/
https://pubmed.ncbi.nlm.nih.gov/2863442/
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(19)30402-5/fulltext
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(19)30402-5/fulltext
https://www.scielo.br/j/anp/a/CSHd559f5RbktvrchXTH8pC/?lang=en
https://pubmed.ncbi.nlm.nih.gov/30154781/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7078647/
https://pubmed.ncbi.nlm.nih.gov/19381638/
https://pubmed.ncbi.nlm.nih.gov/19381638/
https://pubmed.ncbi.nlm.nih.gov/23152334/
https://pubmed.ncbi.nlm.nih.gov/23152334/
https://pubmed.ncbi.nlm.nih.gov/9012764/
https://pubmed.ncbi.nlm.nih.gov/9012764/
https://pubmed.ncbi.nlm.nih.gov/12051394/
https://pubmed.ncbi.nlm.nih.gov/12051394/
https://pubmed.ncbi.nlm.nih.gov/10072546/
https://pubmed.ncbi.nlm.nih.gov/10072546/
https://pubmed.ncbi.nlm.nih.gov/10072546/

Seropositivity of HTLV-1 Infection in Inflammatory Arthritis

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

07

Sato K., et al. “Arthritis in patients infected with human T lymphotropic virus type I. Clinical and immunopathologic features”. Arthritis
and Rheumatism: Official Journal of the American College of Rheumatology 34.6 (1991): 714-721.

Yakova M., et al. “Increased proviral load in HTLV-1-infected patients with rheumatoid arthritis or connective tissue disease”. Retro-
virology 2.1 (2005): 1-9.

Veale D, et al. “Reduced synovial membrane macrophage numbers, ELAM-1 expression, and lining layer hyperplasia in psoriatic
arthritis as compared with rheumatoid arthritis”. Arthritis and Rheumatism: Official Journal of the American College of Rheumatology
36.7 (1993): 893-900.

Danning C., et al. “Macrophage-derived cytokine and nuclear factor kB p65 expression in synovial membrane and skin of patients
with psoriatic arthritis”. Arthritis and Rheumatism: Official Journal of the American College of Rheumatology 43.6 (2000): 1244-1256.

Van Kuijk AW and Tak PP. “Synovitis in psoriatic arthritis: immunohistochemistry, comparisons with rheumatoid arthritis, and effects
of therapy”. Current Rheumatology Reports 13.4 (2011): 353-359.

Arnett FC,, et al. “The American Rheumatism Association 1987 revised criteria for the classification of rheumatoid arthritis”. Arthritis
and Rheumatism: Official Journal of the American College of Rheumatology 31.3 (1988): 315-324.

Dougados M, et al. “The European Spondylarthropathy Study Group preliminary criteria for the classification of spondylarthropa-
thy”. Arthritis and Rheumatism: Official Journal of the American College of Rheumatology 34.10 (1991): 1218-1227.

Wells G., et al. “Validation of the 28-joint Disease Activity Score (DAS28) and European League Against Rheumatism response criteria
based on C-reactive protein against disease progression in patients with rheumatoid arthritis, and comparison with the DAS28 based
on erythrocyte sedimentation rate”. Annals of the Rheumatic Diseases 68.6 (2009): 954-960.

Zochling J. “Measures of symptoms and disease status in ankylosing spondylitis: Ankylosing Spondylitis Disease Activity Score (AS-
DAS), Ankylosing Spondylitis Quality of Life Scale (ASQoL), Bath Ankylosing Spondylitis Disease Activity Index (BASDAI), Bath Anky-
losing Spondylitis Functional Index (BASFI), Bath Ankylosing Spondylitis Global Score (BAS-G), Bath Ankylosing Spondylitis Metrol-
ogy Index (BASMI), Dougados Functional Index (DFI), and Health Assessment Questionnaire for the Spondylarthropathies (HAQ-S)".
Arthritis Care and Research 63.11 (2011): S47-S58.

Quaresma JA,, et al. “HTLV-1, immune response and autoimmunity”. Viruses 8.1 (2016): 5.

ljichi S., et al. “Arthritis in a human T lymphotropic virus type I (HTLV-I) carrier”. Annals of the Rheumatic Diseases 49.9 (1990): 718-
721.

Nishioka K. “Chronic inflammatory arthropathy associated with HTLV-1". Lancet 1 (1989): 441.

Murphy EL., et al. “Respiratory and urinary tract infections, arthritis, and asthma associated with HTLV-I1 and HTLV-II infection”.
Emerging Infectious Diseases 10.1 (2004): 109.

Sebastian D., et al. “Lack of association of Human T-cell lymphotrophic virus type 1 (HTLV-1) infection and rheumatoid arthritis in an
endemic area”. Clinical Rheumatology 22.1 (2003): 30-32.

Volume 12 Issue 9 September 2021
©All rights reserved by Kamila Hashemzadeh,, et al.

Citation: Kamila Hashemzadeh., et al. “Seropositivity of HTLV-1 Infection in Inflammatory Arthritis”. EC Orthopaedics 12.9 (2021): 02-07.


https://pubmed.ncbi.nlm.nih.gov/2053917/
https://pubmed.ncbi.nlm.nih.gov/2053917/
https://pubmed.ncbi.nlm.nih.gov/15686595/
https://pubmed.ncbi.nlm.nih.gov/15686595/
https://pubmed.ncbi.nlm.nih.gov/7686370/
https://pubmed.ncbi.nlm.nih.gov/7686370/
https://pubmed.ncbi.nlm.nih.gov/7686370/
https://pubmed.ncbi.nlm.nih.gov/10857783/
https://pubmed.ncbi.nlm.nih.gov/10857783/
https://pubmed.ncbi.nlm.nih.gov/21503693/
https://pubmed.ncbi.nlm.nih.gov/21503693/
https://pubmed.ncbi.nlm.nih.gov/3358796/
https://pubmed.ncbi.nlm.nih.gov/3358796/
https://pubmed.ncbi.nlm.nih.gov/1930310/
https://pubmed.ncbi.nlm.nih.gov/1930310/
https://pubmed.ncbi.nlm.nih.gov/18490431/
https://pubmed.ncbi.nlm.nih.gov/18490431/
https://pubmed.ncbi.nlm.nih.gov/18490431/
https://pubmed.ncbi.nlm.nih.gov/22588768/
https://pubmed.ncbi.nlm.nih.gov/22588768/
https://pubmed.ncbi.nlm.nih.gov/22588768/
https://pubmed.ncbi.nlm.nih.gov/22588768/
https://pubmed.ncbi.nlm.nih.gov/22588768/
https://pubmed.ncbi.nlm.nih.gov/26712781/
https://ard.bmj.com/content/49/9/718
https://ard.bmj.com/content/49/9/718
https://pubmed.ncbi.nlm.nih.gov/2563817/
https://pubmed.ncbi.nlm.nih.gov/15078605/
https://pubmed.ncbi.nlm.nih.gov/15078605/
https://pubmed.ncbi.nlm.nih.gov/12605314/
https://pubmed.ncbi.nlm.nih.gov/12605314/

