
References

1. Horan TC, Andrus M, Dudeck MA. CDC/NHSN surveillance definition of
healthcare-associated infection and criteria for specific types of infections in
the acute care setting. Am J Infect Control 2008;36:309–332.

2. Murni IK, Duke T, Kinney S, Daley AJ, Soenarto Y. Reducing hospital-
acquired infections and improving the rational use of antibiotics in a developing
country: an effectiveness study. Arch Dis Childhood 2014;100:454–459.

3. Klevens JR. Edwards CL, Richards Jr TC, et al. Estimating healthcare-
associated infections and deaths in US hospitals. Public Health Rep
2007;122:160–166.

4. Scott R. The direct medical costs of health care–associated infections in US
hospitals and the benefits of prevention. Centers for Disease Control and
Prevention website. http://www.cdc.gov/HAI/pdfs/hai/Scott_CostPaper.pdf.
Accessed July 19, 2019.

5. Graves N, Halton K, Jarvis W. Economics and Preventing Healthcare-
Acquired Infection. New York: Springer; 2009.

6. Pittet D. Compliance with hand disinfection and its impact on hospital-
acquired infections. J Hosp Infect 2001;48 supplement A: S40–S46.

7. Curtis L. Prevention of hospital-acquired infections: review of nonpharma-
cological interventions. J Hosp Infect 2008;69:204–219.

8. Carboneau C, Benge E, Jaco MT, Robinson M. A lean six-sigma team
increases hand hygiene compliance and reduces hospital-acquired MRSA
infections by 51%. J Healthcare Qual 2010;32:61–70.

9. Hübner N-O, Hübner C, Kramer A. Impact of health campaign on hand
hygiene with alcohol-based hand rubs in a nonclinical setting. J Hosp
Infect 2013;83 suppl 1:S23–S28.

10. Wenzel RP, OstermanCA, Hunting KJ, Gwaltney JM. Hospital-acquired infec-
tions. I. Surveillance in a university hospital.Am J Epidemiol 1976;103:251–260.

Illicit drug users, alcoholics, and psychiatric patients: Staphylococcus
aureus and methicillin-resistant Staphylococcus aureus colonization
on the border between community and healthcare settings

Maíris Alarcão Duarte de Oliveira Silvestre MD, PhD1, Marina Barbosa RN, MSc1, Nathalia Bibiana Teixeira MD2,

Danilo Flávio Moraes Riboli MSc2, Matheus Cristovamde Souza PhD2, Maria de Lourdes Ribeiro de Souza da Cunha PhD2

and Carlos Magno Castelo Branco Fortaleza MD, PhD1

1Department of Tropical Diseases, Faculdade de Medicina de Botucatu (Botucatu School of Medicine), Universidade Estadual Paulista (São Paulo State
University, UNESP). City of Botucatu, São Paulo State, Brazil and 2Department of Microbiology and Immunology, Instituto de Biociências de Botucatu (Botucatu
Institute of Biosciences), Universidade Estadual Paulista (São Paulo State University, UNESP). City of Botucatu, São Paulo State, Brazil

To the Editor—Even though methicillin-resistant Staphylococcus
aureus (MRSA) colonization and infections have been extensively
reported among users who inject illicit drugs,1,2 studies addressing
other illicit drug users (IDUs),3 alcoholics and psychiatric patients
are scarce.4 Those latter groups are of special concern when admit-
ted to acute-care or long-term care facilities. In these settings,
MRSA colonization may be a predisposing factor for invasive
infection and/or for spread of potentially hazardous clones.5

With that in mind, we conducted a survey for asymptomatic col-
onization with overall Staphylococcus aureus and MRSA among
patients from 2 psychiatric care hospitals in Botucatu, inner
Brazil. Notably, the use of injection drugs is extremely rare in this
country, while there is endemic prevalence of use of inhaled
cocaine, crack cocaine and marijuana smoking, and abuse of
alcoholic beverages.6

The study was conducted a reference hospital for short-term
admissions of IDUs and alcoholics (70 beds) and a psychiatric hos-
pital with both short and long-term admissions (80 beds). Nasal
and oropharyngeal swabs were collected from patients upon
admission, except for those in long-term care, who had their swabs

collected during their hospital stay, which often lasted years.
Species identification and antimicrobial susceptibility tests fol-
lowed current microbiology practices. MRSA was characterized
by amplification of themecA gene and typing of the staphylococcal
chromosome cassette (SCCmec). Molecular strain typing was per-
formed with smaI- or ApaI-based pulsed-field gel electrophoresis
(PFGE). A questionnaire was applied to study subjects in the
moment of the collection of swabs, and extensive review of their
medical charts was performed. Briefly, we assessed information
on demographics, sexual behavior, history of previous incarcera-
tion, patterns of use of alcohol and illicit drugs. We also recorded
the following data for the year previous to inclusion in our study:
admissions to acute-care hospitals, invasive procedures (including
surgeries), use of antimicrobials, respiratory infection, and skin or
soft-tissue infections. Statistical analysis including univariate and
multivariable (Poisson regression) models was performed using
SPSS version 20 software (IBM, Armonk, NY). We used a stepwise
forward strategy to select variables for the multivariable models,
with P < .10 as a criteria for both entering and staying in the
models.

In total, 220 subjects were included in our study: 138 from the
IDU/alcoholics facility and 82 from the psychiatric hospital.
Overall S. aureus and MRSA colonization prevalence rates were
as follows: (1) IDUs/alcoholics facility, 28.3% (95% confidence
interval [CI], 20.1%–36.6%) for S. aureus and 2.9% (95%
CI, 0.8%–7.3%) for MRSA and (2) psychiatric hospital, 24.3%
(95% CI, 15.6%–35.1%) for S. aureus and 7.3% (95% CI,

Author for correspondence: Carlos Magno Castelo Branco Fortaleza, E-mail: carlos.
fortaleza@unesp.br

Cite this article: Silvestre MADdO, et al. (2021). Illicit drug users, alcoholics, and
psychiatric patients: Staphylococcus aureus and methicillin-resistant Staphylococcus
aureus colonization on the border between community and healthcare settings.
Infection Control & Hospital Epidemiology, 42: 1544–1546, https://doi.org/10.1017/
ice.2020.1330

© The Author(s), 2020. Published by Cambridge University Press on behalf of The Society for Healthcare Epidemiology of America This is an Open Access article, distributed under the
terms of the Creative Commons Attribution licence (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted re-use, distribution, and reproduction in any medium,
provided the original work is properly cited.

1544 Maíris Alarcão Duarte de Oliveira Silvestre et al

https://doi.org/10.1017/ice.2020.1330 Published online by Cambridge University Press

http://www.cdc.gov/HAI/pdfs/hai/Scott_CostPaper.pdf
https://orcid.org/0000-0003-4120-1258
mailto:carlos.fortaleza@unesp.br
mailto:carlos.fortaleza@unesp.br
https://doi.org/10.1017/ice.2020.1330
https://doi.org/10.1017/ice.2020.1330
Undefined namespace prefix
http://crossmark.crossref.org/dialog?doi=https://doi.org/10.1017/ice.2020.1330&domain=pdf
https://doi.org/10.1017/ice.2020.1330


2.7%–15.3%) forMRSA. Notably, in this latter psychiatric hospital,
patients in acute-care admissions presented significantly (P < .05)
higher prevalence of both S. aureus (39.4% vs 14.3% in long-term
residents) and MRSA (12.1% vs 4.1%).

The analysis of predictors for S. aureus colonization is pre-
sented in Supplementary Tables 1 and 2 (online). Briefly, among
patients from the IDU/alcoholics facility, the use of inhaled cocaine
was associated with greater likelihood of colonization (prevalence
ratio [PR], 2.26; 95% confidence interval [CI], 1.02–5.00; P = .04).
Among patients admitted to the psychiatric hospital, overall S.
aureus colonization was negatively associated with age (PR, 0.96;
95% CI, 0.93–0.99; P = .03).

Supplementary Table 3 (online) lists the characteristics of 10
patients harboring MRSA. Briefly, 5 had diagnoses of alcoholism,
5 used illicit drugs (mostly crack cocaine), and 4 reported previous
hospital admissions. Counterintuitively, study participants with
recent hospital admissions carriedMRSAwith the usually commu-
nity-associated SCCmec type IV. The number of patients colonized
with MRSA was too small to warrant statistical analysis of predic-
tors, yet molecular typing results were noteworthy. MRSA isolates
harbored SCCmec types IV (7 patients), II (2 patients) and I
(1 patient). There was no association of SCCmec type with previous
hospital admissions. Most remarkably, a single similarity cluster
grouped 5 of 10 MRSA identified in our survey, along with the
USA500 clone (Fig. 1).

In the past decade, it has been increasingly recognized that the
classical distinction between community-associated (CA-) and
healthcare-associated (HA-) MRSA is not precise.7 Hospitals that
harbor short- and long-term patients with behavioral disorders are
an interesting, perhaps intermediate, setting for MRSA transmis-
sion. Not surprisingly, we found both clones that are usually asso-
ciated with community-associated (type IV) and healthcare-
associated (type I and II) MRSA infections. Interestingly, the

patients colonized with SCCmec I and II isolates reported no his-
tory of recent hospital admissions.

We interpret our findings to indicate potential instances of
introduction of MRSA strains in the hospitals, either from IDUs
or patients recently admitted with psychiatric disorders. The pres-
ence of a cluster grouping half MRSA isolates is noteworthy.
Although some transfer of patients between the 2 hospitals
occurred, noMRSA carrier in this study had been admitted to both
facilities. Transmission in community networks of illicit drug users
is always possible, and this hypothesis is coherent with findings of
previous studies.8,9 Also, interesting simulations using agent-based
modelling have emphasized the relevance of community networks
in the spread of MRSA clones.10

In this study, SCCmec types usually related to community-asso-
ciated (type IV) and healthcare-associated infections (types I and
II). However, there was no epidemiological link between SCCmec
type and previous history of admission to an acute-care hospital.

Our study has some limitations, including the relatively small
sample population. Also, we did not perform multilocus sequence
typing (MLST). However, the simultaneous use of molecular and
classical epidemiology strengthened the analysis of our findings.

In conclusion, overall S. aureus colonization was similar to that
in the general population, but we found relevant rates of MRSA
carriage among the study groups. Those patients may be either
at greater risk for MRSA infection or act as spreaders of potentially
hazardous clones. In both cases, they constitute a target population
for interventions aimed at preventing and controlling severe
staphylococcal infections.
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