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man reservoir. Scabies is transmitted through skin-to-skin contact, with higher numbers of mites con-

ferring greater infectiousness. Like human T-lymphotropic virus type 1 (HTLV-1), scabies is an ancient
infection, clustering in socio-economically marginalised populations in Africa, Oceania and South America,
with outbreaks often found in institutional settings and other overcrowded areas [1]. There are an estimated
565 million annual incident scabies cases and a global point prevalence of 167 million [2]. The global burden
of scabies in relation to the discomfort, disfigurement and skin infection (excluding any sequelae of bacterial
superinfection) is an estimated 4.8 million disability-adjusted-life-years [2]. Here we present the case for the
interplay between HTLV-1 and scabies, and their direct and indirect links to cardiac and renal disease.

f ; cabies is an infestation of Sarcoptes scabiei var hominis, a microscopic ectoparasite mite with no non-hu-

Classical, or typical, scabies infection causes pruritus and characteris-
tic lesions. The global prevalence of classical scabies peaks between the
ages of five and 25 years [3], attributed to overcrowding and close con-

4 N
There are known associations between

human T-lymphotropic virus type 1 tact between children, with a further smaller peak in the 70s [3]. Sca-
(HTLV-1) and scabies, and between bies in older age groups often presents atypically, complicating diagnosis
scabies and the immune-mediated and control of outbreaks [3]. Immunosuppression may lead to hyper-

. infestation and atypical presentations, including hyperkeratotic plaque-
renal and Cardlag Se.queIa.e of Group A like lesions often without pruritus (crusted, “Norwegian”, scabies). This
Streptococcal skin infections. form of scabies is believed to be particularly transmissible due to the

- < high mite burden [3].

HTLV-1, the first human retrovirus discovered, has a global distribution that reflects both ancient and modern
human migration [1]. Transmission of HTLV-1 occurs sexually, via infected blood/organ products, needle-
sharing, and vertically (predominantly via human milk) [1]. Originally discovered in the context of a hae-
matological malignancy with poor prognosis (adult T-cell leukaemia/lymphoma (ATLL)) and subsequently
found to be the causative agent of a disabling progressive neurological condition (HTLV-1-associated my-
elopathy (HAM)), HTLV-1 is increasingly implicated in other inflammatory conditions including infective
dermatitis, uveitis, bronchiectasis, and co-infections, including Mycobacterium tuberculosis and Strongyloi-
des stercoralis [4,5]. Estimates from 2012 suggested at least 5-10 million people were living with HTLV-1,
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however the true prevalence is likely far higher as there are no, or only unreliable, data on the majority of
the global population [1].

The co-existence of HTLV-1 and scabies is documented in numerous countries (Figure 1). The presence of
HTLV-1 infection is associated with an increase in all forms of scabies infection, with the strongest association
seen in severe, recurrent, or crusted scabies (Figure 1). Indeed, some studies have found 70-100% of patients
with crusted scabies to be living with HTLV-1 infection (Figure 1), with crusted scabies also seen to be an in-
dicator of other HTLV-1-associated disease. Additionally, areas reporting high prevalence of scabies may have
a high prevalence of HTLV-1, particularly First Nations communities in central Australia. Within this setting,
the frequency of scabies in adult hospital inpatients doubles in those living with HTLV-1 (72/502 (14.2%) vs.
80/994 (8.5%); P=0.001) (Figure 1).

Figure 1. Map of studies demonstrating associations between HTLV-1 and scabies. a) French Guiana: case review of crusted scabies, 6/6
(100%) crusted scabies cases seropositive for HTLV-1 [6]. b) Lima, Peru: prevalence study, 16/23 (69.6%) crusted scabies cases seroposi-
tive for HTLV-1; 3/3 (100%) recurrent crusted scabies cases seropositive for HTLV-1 [7]. ¢) Peru: national HTLV-1 prevalence study, 2/9
(22.2%) with recurrent scabies and HTLV-1 [8]. d) Southeastern Brazil: family study, 2/15 (13.3%) with scabies in HTLV-1 positive group;
0/15 (0%) with scabies in HTLV-1 negative group [9]. e) Rio de Janeiro, Brazil: case-control study, 3/60 (5%) with scabies in HTLV-1 se-
ropositive group (all with HAM/TSP); 0/38 (0%) with scabies in HTLV-1 seronegative group [10]. f) Bahia, Brazil: child prevalence study
(n=30), 70% with HTLV-1 had scabies; 3.3% with HTLV-1 had crusted scabies [11]. g) Bahia, Brazil: scabies case review, 47/91 (51.6%)
of all scabies cases HTLV-1 seropositive; 21/23 (91.3%) with crusted scabies cases HTLV-1 seropositive; 8/35 (22.9%) with severe scabies
HTLV-1 seropositive; 0/33 (0%) with typical scabies HTLV-1 seropositive [12]. h) Bahia, Brazil: case-control study, 4/179 (2.2%) with sca-
bies in HTLV-1 seropositive group; 0/193 (0%) with scabies in HTLV-1 seronegative group (P=0.053) [13]. i) Kumamoto, Japan: case se-
ries. 2/2 (100%) cases of HTLV-1 (both with ATL) and crusted scabies [14]. j) Far North Queensland, Australia: prevalence study, 1/13
(7.7%) HTLV-1 seropositive results when scabies noted on serological tests requests [15]. k) Alice Springs, Australia: Prevalence study, 5/5
(100%) crusted scabies cases seropositive for HTLV-1; 3/9 (33.3%) mild scabies cases seropositive for HTLV-1 [16]. 1) Alice Springs, Aus-
tralia: case-control study, 75/502 (14.2%) with scabies in HTLV-1 seropositive group; 80/994 (8.5%) with scabies in HTLV-1 seronegative
group (P=0.001) [17]. m) Alice Springs, Australia: Inpatient case series. 2/2 (100%) scabies admissions HTLV-1 seropositive [18]. Figure
created with BioRender.com. HTLV-1 — human T-lymphotropic virus type 1, HAM/TSP — HTLV-1-associated myelopathy/tropical spastic
paraparesis, ATL — adult T-cell leukaemia/lymphoma.

CONSEQUENCES OF SCABIES AND HTLV-1 RELATED SKIN BARRIER
BREAKDOWN

Scabies lesions, excoriations and HTLV-1 related skin diseases, including infective dermatitis and ichthyosis,
may lead to skin barrier breakdown, introduction of bacterial infection and subsequent pyoderma and impe-
tigo [4,19]. Indeed, a 12-fold increased risk of impetigo is seen in children living with scabies in Australia [19].
Bacterial superinfection by Staphylococcus aureus and Streptococcus pyogenes is common, species whose growth
appears to be promoted by scabies mites in animal, in vitro and metagenomic studies.
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Impetigo and pyoderma, particularly due to Streptococcus pyogenes, are associated with the development of
immune-mediated sequelae, including acute rheumatic fever (ARF) and post-streptococcal glomerulonephri-
tis (PSGN), with these implicated in the development of rheumatic heart disease (RHD) and chronic kidney
disease (CKD) [20]. In some areas, all PSGN cases were associated with skin, not pharyngeal, infection [20],
while familial-clustering suggested common genetic, or infectious factors. Community scabies treatment pro-
grammes reduce not only scabies cases but also Streptococcal skin contamination and haematuria, an indica-
tor of kidney disease.

The global distribution of ARE RHD and PSGN mirror those of scabies and HTLV-1, with the highest rates seen
in some Australian First Nations populations [1,2,19,21]. The role of HTLV-1 in immune-mediated renal dis-
ease is seen in Japan, where 9.9% of patients with primary glomerulonephritis were living with HTLV-1 (com-

pared to 6.6% of local blood donors), and 9/10 of those living with HTLV-

1 who were biopsied demonstrated immune complex deposition nephritis

This viewpoint draws on the evidence [22]. Whether HTLV-1 affects the likelihood of developing PSGN or ARF
from these known associations and remains unknown. In a community survey of First Nations’ adults in Central

hypotheses additional mechanisms
by which HTLV-1 infection could be

Australia, 33.5% (69/197) of those living with HTLV-1 had chronic kidney
disease, compared to 22% (69/313) of those without HTLV-1 (P=0.001)
[21]. Although PSGN is not commonly found in this adult population, child-

a driver in the maintenance of scabies hood PSGN can adversely affect the kidney, predisposing adults to chronic
and its disease sequelae within com- renal disease [20], perhaps also adversely affecting renally-mediated blood

munities.

pressure control. A study of almost 400 adult blood donors in Brazil found
those living with HTLV-1 more likely to have hypertension (36.9% (66/179)

compared to those without (3.1% (6/193); P<0.001) [4], The exact aetiol-
ogy of this phenomenon is unknown but it may reflect a role for chronic HTLV-1 mediated inflammation on
the cardiovascular system, similar to that seen in other chronic retroviral infections.

HOW HTLV-1 INFECTION MIGHT DRIVE SCABIES AT INDIVIDUAL AND
POPULATIONAL LEVELS

Cutaneous manifestations of HTLV-1 are common, and include cutaneous lymphomas, inflammatory and in-
fective conditions, such as infective dermatitis of HTLV-1 [4]. There is a well-documented association between
crusted scabies and HTLV-1, particularly in the context of profound immunosuppression (Figure 1). Even in
otherwise asymptomatic individuals with HTLV-1, a degree of immune dysregulation is observed [23], which
may influence susceptibility to scabies, including more severe infestations. Although the impact of HTLV-1
on mite burden in classical scabies remains unknown, the presence of HTLV-1 co-infection is associated with
a higher burden of disease in other infectious conditions, including Mycobacterium tuberculosis and Strongy-
loides stercoralis [5].

Individuals with scabies, particularly those with crusted scabies, can transmit to others in close proximity, re-
gardless of the recipients’ immune status. With its atypical presentation, delayed diagnosis and treatment of
crusted scabies is common, facilitating ongoing transmission within communities, particularly in the context
of poverty and overcrowding. Indeed, the conditions in which scabies infestations thrive: those of poverty,
marginalisation and overcrowding, are common in the communities most affected by HTLV-1. More work is
required to assess the extent to which scabies and HTLV-1 overlap due to shared social determinants of health
compared to underlying biological pathways.

In areas endemic for scabies, such as Fiji and the Solomon Islands, community-wide treatment programmes are
often used, as relying only on the treatment of symptomatic individuals may not identify all cases, allowing for
ongoing reinfection. Individuals living with HTLV-1 are at heightened risk of both atypical and recurrent sca-
bies infections. Rates of HTLV-1 increase with age, due to the combination of vertical and horizontal transmis-
sion [1]. The proportion of children living with HTLV-1 is therefore lower in most communities, while scabies
rates among children are generally higher than those seen in adults [3]. However, if adults living with HTLV-
1 are more susceptible to recurrent and crusted scabies, and perhaps also to a higher mite burden in classical
scabies, transmission of scabies is more likely, including to cohabiting children. This ongoing peer-led trans-
mission, combined with difficulties identifying and treating those at most risk of a high mite burden, facilitates
the maintenance of scabies within communities, as can be seen in the illustration above. Rising rates of scabies
and emergence of permethrin-resistant cases highlight the need to better understand factors driving scabies
outbreaks. This not only includes consideration of social determinants of health such as poverty and over-
crowding, but also individual susceptibility to scabies infection, for example concurrent infection with HTLV-1.
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Photo: The hypothesised role of human T-lymphotropic virus type 1 (HTLV-1) as a contributing factor towards scabies and its systemic sequelae
at both an individual and population level. Image created using BioRender.com by Cockbain et al.

CONCLUSION

High rates of renal dysfunction and rheumatic fever are known to occur not only in scabies-endemic areas but
other areas of HTLV-1 endemicity. Skin barrier breakdown is common in HTLV-1, through related skin con-
ditions like infective dermatitis, structural changes like acquired ichthyosis/xerosis, or infestations like scabies.
These may lead to the development of bacterial superinfection with species associated with the immune se-
quelae of acute rheumatic fever and post-streptococcal glomerulonephritis, and the subsequent development
of chronic cardiac and renal disease. Antimicrobials for scabies and bacterial skin infections may reduce risks
of systemic sequelae but the likelihood of reinfection is high with concurrent HTLV-1.

There are known associations between HTLV-1 and scabies, between scabies and Group A Streptococcal skin
infections, and between these skin infections and immune-mediated renal and cardiac sequelae. This View-
point draws on this evidence and hypothesises additional mechanisms by which HTLV-1 infection could be a
driver in the maintenance of scabies and its disease sequelae within communities. Further studies are needed
to assess the impact of HTLV-1 not only on scabies, but also on its associated renal and cardiac sequelae, at
both individual and population levels.

Although HTLV-1 is not yet curable, its identification allows strategies to be implemented to prevent onward
transmission, improving health outcomes for future generations in some of the world’s most marginalised
populations.

Funding: No direct funding received for the work in this manuscript. BC is in receipt of an Academic Clinical Fellow-
ship from the National Institute of Health and Care Research (NIHR) and GPT is supported by the NIHR Imperial Bio-
medical Research Centre.

Authorship contributions: BC suggested the initial idea which was then conceptualised into a Viewpoint piece equally
by BC, CR and GPT. The original draft was written by BC which was then developed and edited by CR and GPT.

Disclosure of interest: The authors completed the ICMJE Disclosure of Interest Form (available upon request from the
corresponding author) and disclose no relevant interests.

2023 ¢ VOL. 13 « 03057 4 www.jogh.org ¢ doi: 10.7189/jogh.13.03057



1 Gessain A, Cassar O. Epidemiological Aspects and World Distribution of HTLV-1 Infection. Front Microbiol. 2012;3:388. Med-
line:23162541 doi:10.3389/fmicb.2012.00388

2 Institute for Health Metrics and Evaluation. Scabies Level 3 report from the Global Burden of Disease Study 2019. Available:
https://www.healthdata.org/results/gbd_summaries/2019/scabies-level-3-cause. Accessed: 16 May 2023.

3 Zhang W, Zhang Y, Luo L, Huang W, Shen X, Dong X, et al. Trends in prevalence and incidence of scabies from 1990 to 2017:
findings from the global Burden of disease study 2017. Emerg Microbes Infect. 2020;9:813-6. Medline:32284022 doi:10.10
80/22221751.2020.1754136

4 Dantas L, Netto E, Glesby MJ, Carvalho EM, Machado P. Dermatological manifestations of individuals infected with human T
cell lymphotropic virus type I (HTLV-D). Int J Dermatol. 2014;53:1098-102. Medline:24111739 doi:10.1111/ijd.12170

5 Verdonck K, Gonzalez E, Henostroza G, Nabeta P, Llanos E Cornejo H, et al. HTLV-1 infection is frequent among out-patients
with pulmonary tuberculosis in northern Lima, Peru. Int ] Tuberc Lung Dis. 2007;11:1066-72. Medline:17945062

6 del Giudice P, Sainte Marie D, Gérard Y, Couppié P, Pradinaud R. Is crusted (Norwegian) scabies a marker of adult T cell leuke-
mia/lymphoma in human T lymphotropic virus type I-seropositive patients? J Infect Dis. 1997;176:1090-2. Medline:9333174
doi:10.1086/516518

7 Blas M, Bravo E Castillo W, Castillo WJ, Ballona R, Navarro P, et al. Norwegian scabies in Peru: the impact of human T cell
lymphotropic virus type I infection. Am ] Trop Med Hyg. 2005;72:855-7. Medline: 15964976 doi:10.4269/ajtmh.2005.72.855

8 Sanchez-Palacios C, Gotuzzo E, Vandamme AM, Maldonado Y. Seroprevalence and risk factors for human T-cell lymphotropic
virus (HTLV-I) infection among ethnically and geographically diverse Peruvian women. Int J Infect Dis. 2003;7:132-7. Med-
line:12839715 doi:10.1016/S1201-9712(03)90009-9

9 Nobre V, Guedes AC, Martins ML, Barbosa-Stancioli EE Serufo JC, Proietti FA, et al; GIPH Interdisciplinary Group on HTLV-
1/2 Research. Dermatological findings in 3 generations of a family with a high prevalence of human T cell lymphotropic virus
type 1 infection in Brazil. Clin Infect Dis. 2006;43:1257-63. Medline:17051489 doi:10.1086/508177

10 Lenzi ME, Cuzzi-Maya T, Oliveira AL, Andrada-Serpa MJ, Aratjo AQ. Dermatological findings of human T lymphotropic vi-
rus type 1 (HTLV-I)-associated myelopathy/tropical spastic paraparesis. Clin Infect Dis. 2003;36:507-13. Medline:12567310
doi:10.1086/367572

11 Bittencourt AL, de Oliveira Mde F Cutaneous manifestations associated with HTLV-1 infection. Int ] Dermatol. 2010;49:1099-
110. Medline:20883400 doi:10.1111/j.1365-4632.2010.04568.x

12 Brites C, Weyll M, Pedroso C, Badar¢ R. Severe and Norwegian scabies are strongly associated with retroviral (HIV-1/HTLV-1)
infection in Bahia, Brazil. AIDS. 2002;16:1292-3. Medline:12045498 doi:10.1097/00002030-200206140-00015

13 Dantas L, Netto E, Glesby MJ, Carvalho EM, Machado P. Dermatological manifestations of individuals infected with human T
cell lymphotropic virus type I (HTLV-I). Int J Dermatol. 2014;53:1098-102. Medline:24111739 doi:10.1111/ijd.12170

14 Egawa K, Johno M, Hayashibara T, Ono T. Familial occurrence of crusted (Norwegian) scabies with adult T-cell leukaemia. Br
J Dermatol. 1992;127:57-9. Medline:1637698 doi:10.1111/j.1365-2133.1992.tb14829 x

15 Smith S, Russell D, Horne P, Hanson J. HTLV-1 is rare in Far North Queensland despite a significant burden of classically as-
sociated diseases. Pathology. 2019;51:91-4. Medline:30503217 doi:10.1016/j.pathol.2018.10.010

16 Mollison LC, Lo ST, Marning G. HTLV-I and scabies in Australian aborigines. Lancet. 1993;341:1281-2. Medline:8098422
doi:10.1016/0140-6736(93)91186-P

17 Einsiedel L, Spelman T, Goeman E, Cassar O, Arundell M, Gessain A. Clinical associations of Human T-Lymphotropic Virus
type 1 infection in an indigenous Australian population. PLoS Negl Trop Dis. 2014;8:€2643. Medline:24454973 doi:10.1371/
journal.pntd.0002643

18 Einsiedel L], Pepperill C, Wilson K. Crusted scabies: a clinical marker of human T-lymphotropic virus type 1 infection in cen-
tral Australia. Med J Aust. 2014;200:633-4. Medline:24938339 doi:10.5694/mjal4.00458

19 Aung PTZ, Cuningham W, Hwang K, Andrews RM, Carapetis JR, Kearns T, et al. Scabies and risk of skin sores in remote Aus-
tralian Aboriginal communities: A self-controlled case series study. PLoS Negl Trop Dis. 2018;12:e0006668. Medline:30044 780
doi:10.1371/journal. pntd.0006668

20 Hoy WE, White AV, Dowling A, Sharma SK, Bloomfield H, Tipiloura BT, et al. Post-streptococcal glomerulonephritis is a strong
risk factor for chronic kidney disease in later life. Kidney Int. 2012;81:1026-32. Medline:22297679 doi:10.1038/ki.2011.478

21 Talukder MR, Woodman R, Pham H, Wilson K, Gessain A, Kaldor J, Einsiedel L. High human T cell leukaemia virus type 1c
proviral loads are associated with diabetes and chronic kidney disease: results of a cross-sectional community survey in central
Australia. Clin Infect Dis. 2023;76:€820-e826. Medline:35903021 doi:10.1093/cid/ciac614

22 Namie S, Shimamine R, Ichinose H, Nishikawa Y, Ideguchi M, Ozono Y, et al. Evaluation of anti-HTLV-1 antibody in primary
glomerulonephritis. J Int Med Res. 1995;23:56-60. Medline:7774759 doi:10.1177/030006059502300107

23 Harding D, Rosadas C, Tsoti SM, Heslegrave A, Stewart M, Kelleher P, et al. Refining the risk of HTLV-1-associated myelopathy
in people living with HTLV-1: identification of a HAM-like phenotype in a proportion of asymptomatic carriers. J Neurovirol.
2022;28:473-82. Medline:35908019 doi:10.1007/s13365-022-01088-x

REFERENCES

VIEWPOINTS

Correspondence to:

Graham P Taylor

Section of Virology, Department of Infectious Disease, Imperial College London,
St Mary's Campus, Medical School Building, 4th Floor, MDU, Norfolk Place,
London

United Kingdom

g.p.taylor@imperial.ac.uk

www.jogh.org e doi: 10.7189/jogh.13.03057 5 2023 ¢ VoL. 13 « 03057


https://pubmed.ncbi.nlm.nih.gov/23162541
https://pubmed.ncbi.nlm.nih.gov/23162541
https://doi.org/10.3389/fmicb.2012.00388
https://pubmed.ncbi.nlm.nih.gov/32284022
https://doi.org/10.1080/22221751.2020.1754136
https://doi.org/10.1080/22221751.2020.1754136
https://pubmed.ncbi.nlm.nih.gov/24111739
https://doi.org/10.1111/ijd.12170
https://pubmed.ncbi.nlm.nih.gov/17945062
https://pubmed.ncbi.nlm.nih.gov/9333174
https://doi.org/10.1086/516518
https://pubmed.ncbi.nlm.nih.gov/15964976
https://doi.org/10.4269/ajtmh.2005.72.855
https://pubmed.ncbi.nlm.nih.gov/12839715
https://pubmed.ncbi.nlm.nih.gov/12839715
https://doi.org/10.1016/S1201-9712(03)90009-9
https://pubmed.ncbi.nlm.nih.gov/17051489
https://doi.org/10.1086/508177
https://pubmed.ncbi.nlm.nih.gov/12567310
https://doi.org/10.1086/367572
https://pubmed.ncbi.nlm.nih.gov/20883400
https://doi.org/10.1111/j.1365-4632.2010.04568.x
https://pubmed.ncbi.nlm.nih.gov/12045498
https://doi.org/10.1097/00002030-200206140-00015
https://pubmed.ncbi.nlm.nih.gov/24111739
https://doi.org/10.1111/ijd.12170
https://pubmed.ncbi.nlm.nih.gov/1637698
https://doi.org/10.1111/j.1365-2133.1992.tb14829.x
https://pubmed.ncbi.nlm.nih.gov/30503217
https://doi.org/10.1016/j.pathol.2018.10.010
https://pubmed.ncbi.nlm.nih.gov/8098422
https://doi.org/10.1016/0140-6736(93)91186-P
https://pubmed.ncbi.nlm.nih.gov/24454973
https://doi.org/10.1371/journal.pntd.0002643
https://doi.org/10.1371/journal.pntd.0002643
https://pubmed.ncbi.nlm.nih.gov/24938339
https://doi.org/10.5694/mja14.00458
https://pubmed.ncbi.nlm.nih.gov/30044780
https://doi.org/10.1371/journal.pntd.0006668
https://pubmed.ncbi.nlm.nih.gov/22297679
https://doi.org/10.1038/ki.2011.478
https://pubmed.ncbi.nlm.nih.gov/35903021
https://doi.org/10.1093/cid/ciac614
https://pubmed.ncbi.nlm.nih.gov/7774759
https://doi.org/10.1177/030006059502300107
https://pubmed.ncbi.nlm.nih.gov/35908019
https://doi.org/10.1007/s13365-022-01088-x

