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A B S T R A C T

Homeless persons have been considered as one of the most susceptible populations to sex-

ually transmitted infections. In Brazil, these population experienced an increase of 140%

from 2012 to 2020. Accordingly, the present study aimed to assess the seroprevalence of

anti-Treponema pallidum, anti-HCV, anti-HIV antibodies, and the risk factors associated with

homeless persons in a daytime attendance shelter of S~ao Paulo city during the syphilis epi-

demic in Brazil. Blood samples of 116 volunteers and epidemiological data were conve-

niently collected in the shelter from June through August 2018. Detection of syphilis, HCV,

and HIV antibodies was performed by chemiluminescent microparticle immunoassay

(CMIA). CMIA-reagent samples for anti-T. pallidum antibodies were confirmed by Venereal

Disease Research Laboratory (VDRL) non-treponemal test. VDRL non-reagent samples were

confirmed by treponemal rapid immunochromatographic test. A rapid immunoblot assay

confirmed seropositivity to HIV. Overall, anti-T. pallidum antibodies were observed in 29/116

(25.0%), anti-HCV antibodies in 4/116 (3.4%), and anti-HIV antibodies in 2/116 (1.7%) individ-

uals, both co-infected with anti-T. pallidum antibodies. Associated risk factors for syphilis

in homeless persons were being born or previously living in another city (p = 0.043) and

becoming homeless due to family conflicts (p = 0.035). Besides homeless vulnerability,

worldwide shortage of benzathine penicillin supply and increasing of syphilis testing
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access through rapid testing in primary health care services may have also impacted dis-

ease spreading at the time. The prevalence of syphilis found herein is the highest world-

wide to date in this population.

� 2021 Sociedade Brasileira de Infectologia. Published by Elsevier España, S.L.U. This is an

open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

Homeless persons have been considered one of the most sus-

ceptible populations to sexually transmitted infections (STI)

such as those caused by Treponema pallidum, hepatitis C virus

(HCV), and human immunodeficiency virus (HIV), mostly due

to social vulnerability and limited access to preventive care

and health services.1,2

Similarly, other infectious diseases frequently occur in this

population.3,4 A recent report estimates 221,869 homeless

persons living in Brazil, of which 24,344 in S~ao Paulo city.

There was a 140% increase in the country's homeless popula-

tion from 2012 to 2020, mostly associated with the economic

crisis leading to unemployment and poverty.5,6

Homeless persons are at increased risk of acquiring infec-

tious diseases due to the limited access to treatment and pre-

vention programs, poor hygiene, increased use of alcohol and

injectable drugs, and unprotected sex.7,8 The present study

aimed to investigate the presence of antibodies against syphi-

lis, HCV, and HIV in homeless persons in S~ao Paulo, Brazil, the

largest city in Latin America.

Material andmethods

This study was a descriptive cross-sectional seroepidemiologi-

cal approach of a homeless population in a major daytime

attendance shelter of western S~ao Paulo city. The research was

conducted along with the city’s multi-professional team of the

Secretary of Health, called "Street Outreach Office", part of the

Brazilian Unified Health System (SUS).9 This study was

approved by the Ethics Committee in Human Research of the

Federal University of Paran�a (CAAE: 80099017.3.0000.0102, pro-

tocol number: 2.512.196), by the Ethics Committee in Human

Health of the S~ao Paulo City Secretary of Health (CAAE:

80099017.3.3004.0086, protocol number: 3.366.684) and by the

Ethics Committee in Human Research of the Clinics Hospital at

the Federal University of Paran�a (CAAE: 80099017.3.3005.0096,

protocol number: 3.623.845). The patients/participants provided

their written informed consent to participate in this study.

Homeless persons were recruited by city health officials

and invited to voluntarily participate in the research. Blood

samples of 116 volunteers were conveniently collected from

June to August 2018, which was the permitted timeframe. Epi-

demiological data collection was carried out using a question-

naire designed for homeless persons; refusal to fully or

partially answer any question or incomplete answers was

accepted and registered.

Detection of syphilis, HCV and HIV was performed by

chemiluminescent microparticle immunoassay (CMIA) (Anility

i Syphilis TP, Anti-HCV, HIVAg/Ab, Abbott Laboratories, Chi-

cago, IL, USA). Cases of reactive serology for HIV were con-

firmed by a rapid immunoblot test (DPP HIV1/2�, Fiocruz, Rio

de Janeiro, Brazil), as recommendations of the Brazilian Minis-

try of Health.10Although screening for viral hepatitis B by rapid

test has been also incorporated by SUS, the S~ao Paulo Secretary

of Health had a shortage of these tests throughout 2018. CMIA-

reagent samples for anti-T. pallidum antibodies were confirmed

by Venereal Disease Research Laboratory (VDRL) non-trepone-

mal test. VDRL non-reagent samples were confirmed by trepo-

nemal rapid immunochromatographic test (MedTeste Sífilis

MedLevensohn�, S~ao Paulo, Brazil), as recommended by SUS.11

Reagent resultsmay represent early syphilis in recent infection

or untreated late syphilis, also in activity.11

Statistical analysis was performed using SPSS 20.0.12 Fre-

quencies of syphilis and HCV seropositivity (absolute and rel-

ative) were determined by the stratification of the

observations according to variables. Chi-Square test was used

to determine univariate association between studied varia-

bles, and odds ratios (OR) were used to assess the association

between syphilis and HCV prevalence and potential risk fac-

tors. Association between factors was considered when

p < 0.05.

Results

In short, profile of surveyed homeless volunteers included

103/116 (88.8%) males, 105/116 (90.5%) unmarried and 89/116

(76.7%) non-white individuals. A total of 77/116 (66.4%) per-

sons had none to 8th grade as educational background and

97/116 (83.6%) declared receiving no income at the time.

While 29/116 (25.0%) individuals were assisted by psychoso-

cial service, 87/116 (75.0%) persons referred use of legal or ille-

gal substances, mostly alcohol in 62/87 (71.3%), followed by

tobacco in 32/87 (36.8%) and cocaine in 31/87 (35.6%) individu-

als. S~ao Paulo was not the city of birth for 80/116 (69.0%) indi-

viduals, 64/116 (55.2%) slept in shelters at night, and family

conflicts was the main reported reason to have become

homeless in 47/116 (40.5%) answers (Table 1).

CMIA-reagent samples for anti-T. pallidum antibodies were

confirmed by VDRL non-treponemal test. VDRL non-reagent

samples were confirmed by treponemal rapid immunochro-

matographic test. A rapid immunoblot assay confirmed sero-

positivity to HIV. Overall, anti-T. pallidum antibodies were

observed in 29/116 (25.0%), anti-HCV antibodies in 4/116

(3.4%), and anti-HIV antibodies in 2/116 (1.7%) individuals,

both co-infected with T. pallidum (Table 2).

Associated risk factors for syphilis exposure in homeless

were to be born or had previously lived in another city

(p = 0.043) and to have become homeless due to family
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conflicts (p = 0.035). Other variables such as sex (p = 0.234),

pregnancy (p = 0.410), marital status (p = 0.360), racial self-dec-

laration (p = 0.704), educational background (p = 0.850),

income (p = 0.154), assistance by psychosocial care centers

(CAPS) (p = 0.108), use of licit and/or illicit drugs (p > 0.05), use

of shelter (hostels, street, occupancy) (p > 0.05) were not sta-

tistically significant (Table 1). There were no risk factors sig-

nificantly associated with the presence of anti-HCV

antibodies (p > 0.05) (Table 1). Risk factors associated with HIV

could not be analyzed due to the low HIV seropositive rate.

Discussion

To the authors’ knowledge, the seroprevalence of anti-T. pal-

lidum antibodies assessed herein (25.0%) is the highest in

homeless persons worldwide, which ranges from 3/569 (0.5%)

in Iran,13 5/175 (2.9%) in Kenya,14 22/554 (4.0%) in India,15 to

18/132 (13.6%) in the USA.16 Additionally, syphilis was

detected in 19/330 (5.7%) homeless persons in 2002-2003,17

and in 97/1,391 (7.0%) in 2006-2007,2 both in S~ao Paulo city,

which is about 4-fold lower than the rate in present study.

Five surveys have found a higher prevalence of syphilis, in

other vulnerable populations, including 141/450 (31.3%) pris-

oners in Ethiopia,18 82/222 (36.9%) sex workers in Brazil,19 273/

598 (45.6%) in Argentina 20 and 51.1% (1,010/1,978) in

Rwanda,21 and 269/529 (50.8%) refugees in Italy.22

In the present study, seropositivity of anti-T. pallidum anti-

bodies among homeless persons was associated with city of

birth or previously living in a city other than Sao Paulo

(p = 0.043) and had become homeless due to family conflicts

(p = 0.035). In S~ao Paulo city, most homeless persons are

migrants or refugees17 and with broken or fragile family

bonds,9 corroborating the findings of a previous study with

migrant workers in Eastern China, which reported higher

seroprevalence of anti-T. pallidum antibodies among migrants

with multiple sex partners and being divorced or widowed.23

A retrospective case-control study in China with 17,585 inpa-

tients screened for syphilis infection by serological tests, T.

pallidum exposure was also associated to migration between

Table 1 – Statistical results of univariate and multiple logistic regression models of associated risk factors for seropositivity
of anti- Treponema pallidum and anti- HCV antibodies in homeless persons.

Variables Syphilis HCV

Positive/N % OR (CI 95%) p-value Positive/N % OR (CI 95%) p-value

Sex Male 24/103 23.3 0.49 (0.4−1.62) 0.234 3/103 2.9 0.38 (0.04−3.39) 0.383
Female 5/13 38.5 (ref) 1/13 7.7 (ref)

Pregnancy Yes 1/2 50.0 3.07 (0.19−50.73) 0.410 0/2 0.0 * 0.932
No 28/114 24.6 (ref) 4/114 3.5 (ref)

Marital Status Unmarried 25/105 23.8 0.55 (0.15−2.02) 0.360 4/105 3.8 * 0.668
Accompanied 4/11 36.4 (ref) 0/11 0.0 (ref)

Racial self-declaration White 6/27 22.2 0.82 (0.29−2.28) 0.704 0/27 0.0 * 0.572
Non-white 23/89 25.8 (ref) 4/89 4.5 (ref)

Educational
background

None to 8th grade 20/77 26.0 1.09 (0.44−2.71) 0.850 4/77 5.2 * 0.302
High school and
university

9/37 24.3 (ref) 0/37 0.0 (ref)

Income No income 26/97 26.8 2.93 (0.63−13.63) 0.154 2/97 2.1 0.19 (0.03-1.23) 0.115
With income 2/18 11.1 (ref) 2/18 11.1 (ref)

Assistance by Psycho-
social Care Centers
(CAPS)

Yes 4/29 13.8 0.39 (0.12−1,26) 0.108 2/29 6.9 3.00 (0.44-20.35) 0.260
No 25/87 28.7 (ref) 2/87 2.3 (ref)

Use of licit and/or
illicit drugs

Yes 22/87 25.3 1.06 (0.40−2.83) 0.901 3/87 3.4 1.00 (0.11-9.24) 0.740
No 7/29 24.1 (ref) 1/29 3.4 (ref)

Alcohol consumption Yes 16/62 25.8 1.09 (0.47−2.55) 0.830 2/62 3.2 0.87 (0.13−5.97) 0.637
Tobacco use Yes 8/32 25.0 1.00 (0.39−2.56) 1.000 2/32 6.2 0.96 (0.10−8.84) 0.725
Cocaine use Yes 4/31 12.9 0.36 (0.11−1.12) 0.069 1/30 3.3 2.62 (0.39−17.85) 0.305
Marijuana use Yes 6/30 20.0 0.68 (0.25−1.89) 0.463 0/31 0.0 * 0.283
Crack use Yes 3/14 21.4 0.79 (0.08−6.91) 0.742 0/14 0.0 * 0.593
Other drugs Yes 1/5 20.0 0.74 (0.08−6.91) 0.792 0/5 0.0 * 0.836
City of origin Others 25/80 31.3 3.52 (1.12−11.05) 0.043 4/80 5.0 * 0.394

S~ao Paulo 4/35 11.4 (ref) 0/35 0.0 (ref)
Shelter type Hostel 14/64 21.9 0.69 (0.29−1.60) 0.389 4/64 6.2 * 0.089

Street 9/28 32.1 1.61 (0.63−4.11) 0.316 0/30 0.0 * 0.326
Causes for becoming homeless
Family conflicts Yes 6/47 12.8 (ref) 0.035 1/64 1.6 0.23 (0.02−2.31) 0.213

No 19/64 29.7 2.88 (1.05−7.93) 3/47 6.4 (ref)
Unemployment Yes 8/33 24.2 1.15 (0.44−3.00) 0.778 1/33 3.0 0.79 (0.08−7.30) 0.657

No 17/78 21.8 (ref) 3/78 3.8 (ref)
Alcohol and drugs Yes 5/26 19.2 0.77 (0.26−2.32) 0.646 2/26 7.7 3.27 (0.48−22.08) 0.233

No 20/85 23.5 (ref) 2/85 2.4 (ref)
Another motive Yes 5/18 27.8 1.40 (0.45−4.41) 0.560 1/18 5.6 1.72 (0.19−15.64) 0.512

No 20/93 21.5 (ref) 3/93 3.2 (ref)
Housing loss Yes 4/12 33.3 1.86 (0.51−6.77) 0.342 0/12 0.0 * 0.629

No 21/99 21.2 (ref) 4/99 4.0 (ref)

* The percentages can go higher than 100% because individuals could answer more than one option. N= number total; OR= odds ratio.
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Table 2 – Results of anti-Treponema pallidum, anti-HCV and anti-HIV antibodies in homeless people of S~ao Paulo city, Brazil.

Sample ID Syphilis

CMIA

Syphilis

VDRL

Syphilis

Treponemal

Rapid Test

HCV

CMIA

HIV

CMIA

HIV imunoblot

SP01 seronegative seronegative seronegative seronegative

SP02 seronegative seronegative seronegative seronegative

SP03 17.86 1:2 seronegative seronegative seronegative

SP04 seronegative seronegative seronegative seronegative

SP05 seronegative seronegative seronegative seronegative

SP06 13.72 1:1 seronegative seronegative seronegative

SP08 seronegative seronegative seronegative seronegative

SP11 seronegative seronegative seronegative seronegative

SP13 15.23 1:4 seronegative seronegative seronegative

SP14 seronegative seronegative seronegative seronegative

SP16 seronegative seronegative seronegative seronegative

SP17 seronegative seronegative seronegative seronegative

SP18 seronegative seronegative seronegative seronegative

SP19 seronegative seronegative seronegative seronegative

SP20 seronegative seronegative seronegative seronegative

SP21 seronegative seronegative seronegative seronegative

SP23 10.23 1:2 seronegative seronegative seronegative

SP24 seronegative seronegative seronegative seronegative

SP25 seronegative seronegative seronegative seronegative

SP26 5.19 1:1 seronegative seronegative seronegative

SP27 13.91 1:1 seronegative 692.63 HIV-1

SP28 seronegative seronegative seronegative seronegative

SP29 15.88 1:1 seronegative seronegative seronegative

SP30 seronegative seronegative seronegative seronegative

SP31 seronegative seronegative seronegative seronegative

SP32 seronegative seronegative seronegative seronegative

SP33 seronegative seronegative seronegative seronegative

SP34 16.87 1:2 seronegative seronegative seronegative

SP35 seronegative seronegative seronegative seronegative

SP36 seronegative seronegative seronegative seronegative

SP37 1.57 NR seropositive seronegative seronegative seronegative

SP38 20.01 1:128 seronegative seronegative seronegative

SP39 seronegative seronegative seronegative seronegative

SP40 seronegative seronegative seronegative seronegative

SP41 20.09 1:128 seronegative seronegative seronegative

SP42 seronegative seronegative seronegative seronegative

SP43 seronegative seronegative seronegative seronegative

SP44 seronegative seronegative seronegative seronegative

SP45 seronegative seronegative seronegative seronegative

SP46 seronegative seronegative seronegative seronegative

SP47 seronegative seronegative seronegative seronegative

SP48 seronegative seronegative seronegative seronegative

SP49 seronegative seronegative seronegative seronegative

SP50 seronegative seronegative seronegative seronegative

SP51 4.1 NR seropositive seronegative seronegative seronegative

SP52 seronegative seronegative seronegative seronegative

SP53 seronegative seronegative seronegative seronegative

SP54 seronegative seronegative 0.91 seronegative

SP55 seronegative seronegative seronegative seronegative

SP56 17.94 seronegative seronegative seronegative

SP57 seronegative seronegative seronegative seronegative

SP58 seronegative seronegative seronegative seronegative

SP59 seronegative seronegative seronegative seronegative

SP60 seronegative seronegative seronegative seronegative

SP61 seronegative seronegative seronegative seronegative

SP62 seronegative seronegative seronegative seronegative

SP63 seronegative seronegative seronegative seronegative

SP64 seronegative seronegative seronegative seronegative

SP65 seronegative seronegative seronegative seronegative

SP66 seronegative seronegative seronegative seronegative

SP67 13.76 1:1 seronegative seronegative seronegative

SP68 seronegative seronegative seronegative seronegative

SP69 seronegative seronegative seronegative seronegative

4 braz j infect dis. 2021;25(4):101602



cities.24 No risk factors for HCV exposure among homeless

persons were significantly associated in the present study.

Future investigations should be conducted to fully ascertain

risk factors for HCV and HIV coinfection in homeless persons.

Besides homeless vulnerability, worldwide shortage of

benzathine penicillin supply, the drug of choice for active

syphilis treatment, may have also impacted disease spread-

ing at the time.25 Not surprisingly, the Brazilian epidemic of

syphilis contrasts with other Latin American countries, which

have moved towards syphilis eradication.26,27 Other aspects

may have also contributed to increase syphilis rates, includ-

ing greater access to syphilis testing through rapid testing in

Table 2 (continued)

Sample ID Syphilis

CMIA

Syphilis

VDRL

Syphilis

Treponemal

Rapid Test

HCV

CMIA

HIV

CMIA

HIV imunoblot

SP70 seronegative seronegative seronegative seronegative

SP71 12.68 1:.1 seronegative seronegative seronegative

SP72 seronegative seronegative seronegative seronegative

SP73 seronegative seronegative seronegative seronegative

SP74 15.78 1:4 seronegative seronegative seronegative

SP75 seronegative seronegative seronegative seronegative

SP76 seronegative seronegative seronegative seronegative

SP77 seronegative seronegative seronegative seronegative

SP78 seronegative seronegative seronegative seronegative

SP79 2.33 NR seropositive 1.25 seronegative seronegative

SP80 seronegative seronegative seronegative seronegative

SP81 seronegative seronegative seronegative seronegative

SP82 seronegative seronegative seronegative seronegative

SP83 seronegative seronegative seronegative seronegative

SP84 seronegative seronegative seronegative seronegative

SP85 2.52 NR seronegative seronegative seronegative seronegative

SP86 15.89 1:32 seronegative seronegative seronegative

SP87 seronegative seronegative seronegative seronegative

SP88 seronegative seronegative seronegative seronegative

SP89 19.89 1:256 seronegative seronegative seronegative

SP90 9.21 NR seropositive seronegative seronegative seronegative

SP91 20.01 1:8 seronegative 1.35 seronegative

SP92 seronegative seronegative seronegative seronegative

SP93 seronegative seronegative seronegative seronegative

SP94 seronegative seronegative seronegative seronegative

SP95 seronegative seronegative seronegative seronegative

SP96 seronegative seronegative seronegative seronegative

SP97 seronegative seronegative seronegative seronegative

SP98 14.15 1:4 seronegative seronegative seronegative

SP99 seronegative seronegative seronegative seronegative

SP100 2.95 NR seropositive 1.11 seronegative seronegative

SP101 seronegative 15.97 seronegative seronegative

SP102 seronegative seronegative seronegative seronegative

SP103 seronegative 7.66 seronegative seronegative

SP104 15.79 1:2 seronegative 261.79 HIV-1

SP105 seronegative seronegative seronegative seronegative

SP106 seronegative seronegative seronegative seronegative

SP107 18.77 1:8 seronegative seronegative seronegative

SP108 seronegative seronegative seronegative seronegative

SP109 seronegative seronegative seronegative seronegative

SP110 seronegative seronegative seronegative seronegative

SP111 10.65 1:2 seronegative seronegative seronegative

SP112 seronegative seronegative seronegative seronegative

SP113 seronegative seronegative seronegative seronegative

SP114 seronegative seronegative seronegative seronegative

SP115 seronegative seronegative seronegative seronegative

SP 116 19.03 1:8 seronegative seronegative seronegative

SP118 seronegative seronegative seronegative seronegative

SP119 seronegative seronegative seronegative seronegative

SP120 15.96 1:16 seronegative seronegative seronegative

SP121 seronegative seronegative seronegative seronegative

SP122 seronegative seronegative seronegative seronegative

SP123 17.02 1:8 seronegative seronegative seronegative
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primary health care services.25 The detection rate of acquired

syphilis in Brazil increased from 2.1/100,000 in 2010 to 34.1/

100,000 in 201528 and to 75.8 100,000 inhabitants in 2018.29

According to the recent national guidelines for manage-

ment of sexually transmitted infections, the diagnosis of

syphilis should incorporate clinical history, history of previ-

ous treatment, symptoms, in addition to results of trepone-

mal and non-treponemal tests.11 As limitation, VDRL reagent

results may represent early syphilis in recent infection or

untreated late syphilis, also in activity. Therefore, the preva-

lence of syphilis in activity herein may be underestimated.

Further studies should also consider molecular diagnosis,

particularly due to higher sensitivity in primary syphilis,

associated with clinical signs such as exanthema and

ulcers.30

In the present study, 2/116 (1.7%) individuals have shown

anti-HIV antibodies. Herein, a 4th generation test (CMIA) was

used as screening test and confirmed by a 2nd generation test

(immunoblot assay), according to a recognized algorithm of

the Brazilian Ministry of Health.10 Also, anti-HCV antibodies

were detected in 4/116 individuals by CMIA, as recommended

by Brazilian Ministry of Health.11 Although the Ministry of

Health has also recommended molecular testing for HIV and

HCV clinical cases, the present study focused on the epidemi-

ological approach of viral exposure rather than viral load,

prognosis and treatment.

In summary, the highest worldwide syphilis prevalence to

date found in the present study indicates multiple prevent-

able causes, which may profoundly impact homeless persons'

health and wellbeing. More critical, strongly associating syph-

ilis to homeless vulnerability and lack of preventive measures

and treatment. Further studies should be conducted to fully

establish risk factors for sexually transmitted infections expo-

sure in homeless people.
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adultos e crianças. Available from: http://www.aids.gov.br/
system/tdf/pub/2016/57787/
manual_tecnico_hiv_27_11_2018_web.pdf?
file=1&type=node&id=57787&force=1.

11. Protocolo Clínico e Diretrizes Terapêuticas, IST, Assistência e
Tratamento, Sa�ude da Pessoa Vivendo, Medicamentos,
Profissionais de Sa�ude IST. Available from: http://www.aids.
gov.br/pt-br/pub/2015/protocolo-clinico-e-diretrizes-
terapeuticas-para-atencao-integral-pessoas-com-infeccoes

12. IBM Corp. Released in 2012. IBM SPSS Statistics for Windows,
Version 21.0. Armonk, NY: IBM Corp

13. Jahanbakhsh F, Bagheri Amiri F, Sedaghat A, et al. Prevalence
of HAV Ab, HEV (IgG), HSV2 IgG, and syphilis among sheltered
homeless adults in Tehran, 2012. Int J Health Policy Manag.
2018;7:225–30. https://doi.org/10.15171/ijhpm.2017.74.

14. Winston SE, Chirchir AK, Muthoni LN, et al. Prevalence of
sexually transmitted infections including HIV in street-
connected adolescents in western Kenya. Sex Transm Infect.
2015;91:353–9. https://doi.org/10.1136/sextrans-2014-051797.

15. Bal B, Mitra R, Mallick AH, et al. Nontobacco substance use,
sexual abuse, HIV, and sexually transmitted infection among
street children in Kolkata, India. Subst Use Misuse.
2010;45:1668–82. https://doi.org/10.3109/10826081003674856.

16. Rosenblum A, Nuttbrock L, McQuistion HL, et al. Hepatitis C
and substance use in a sample of homeless people in New
York City. J Addict Dis. 2001;20(4):15–25. https://doi.org/
10.1300/J069v20n04_03.

17. Brito VOC, Parra D, Facchini R, et al. Infecç~ao pelo HIV,
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