
braz j infect dis 2 0 1 8;22(4):345–346

www.elsev ier .com/ locate /b j id

The Brazilian Journal of

INFECTIOUS DISEASES

Brief communication

Clostridium difficile contamination in retail meat

products in Brazil

Renata N. Piresa,b, Cassia F.B. Caurioa,b, Gabriele Z. Saldanha c, Andreza F. Martins c,
Alessandro C. Pasqualottoa,b,∗

a Santa Casa de Misericórdia de Porto Alegre, Porto Alegre, RS, Brazil
b Universidade Federal de Ciências da Saúde de Porto Alegre, Porto Alegre, RS, Brazil
c Universidade Federal do Rio Grande do Sul, Porto Alegre, RS, Brazil

a r t i c l e i n f o

Article history:

Received 28 May 2018

Accepted 31 July 2018

Available online 23 August 2018

Keywords:

Clostridium difficile

Retail meat

Community-acquired infection

Beef

Food contamination

a b s t r a c t

Introduction: Clostridium difficile is an important cause of diarrhoea, particularly in patients

receiving antibiotic therapy. Recent studies have shown that a substantial proportion of C.

difficile infections are acquired in the community, as a zoonotic disease. Brazil is a large

exporter of meat and so far no study has evaluated meat contamination with C. difficile

spores.

Methods: Here we analysed 80 retail meat products purchased from local supermarkets in

a Brazilian metropolis (Porto Alegre, Southern Brazil). Samples from these products were

grown in anaerobic conditions, and tested with a real time polymerase chain reaction test.

Results: Contamination with C. difficile spores was not found in the study. Bacteria isolated

from meat included Streptococcus gallolyticus, Lactobacillus plantarum, Enterococcus gallinarum

and Pediococcus acidilactici.

Discussion: Close vigilance is required in order to guarantee the quality of Brazilian retail

meat in the long term.

© 2018 Sociedade Brasileira de Infectologia. Published by Elsevier Editora Ltda. This is an

open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/

by-nc-nd/4.0/).

Clostridium difficile is a spore-forming anaerobic intestinal

pathogen and a major cause of hospital-acquired diarrhoea.

The view of C. difficile infection (CDI) as a nosocomial infection

transmitted only by symptomatic patients is changing, due an

apparent increasing incidence of CDI in the community.1,2

There are reports of genetic overlap between toxigenic C.

difficile strains isolated from animal and humans, suggesting

that the transmission of the pathogen may occur as a zoonotic
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disease process. Reported prevalence ranges from 2% to 20%

in different countries and meat categories. Brazil is the largest

beef exporter in the world, with approximately US$ 500 mil-

lion per month in global trade exports. The per capita meat

consumption in Brazil is 95.9 kilograms per inhabitant/year,

including consumption of poultry, pork, beef and veal.3 The

Southern region of the country accounts for more than 70%

of the total beef exported and has C. difficile as an emerging

pathogen in hospitalized patients. Therefore, an evaluation of

this potential reservoir is needed at short notice.

Here we aimed to estimate the frequency of contamina-

tion with C. difficile in different types of retail meats ready for

consumption in a large metropolis in Southern Brazil.
https://doi.org/10.1016/j.bjid.2018.07.007
1413-8670/© 2018 Sociedade Brasileira de Infectologia. Published by Elsevier Editora Ltda. This is an open access article under the CC
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To assess C. difficile contamination in retail meat products,

ready-for-consumption packed meat was purchased in four

large markets in Porto Alegre, Brazil, in May 2017. Beef, pork,

chicken, and hamburger products were analyzed, totalling 80

meat samples. These meats were purchased in local super

markets and random samples were obtained from several

points of each of the meat samples. Meat products were stored

in a refrigerated thermal box and processed on the same day

of purchase at the Molecular Biology Laboratory of Santa Casa

de Misericordia de Porto Alegre.

Molecular tests were performed using a GeneXpert modi-

fied protocol for tissue. In summary, 5 g of meat were obtained

from each of the samples. Tissue was ground and homog-

enized in PBS, placed in 4% NaOH (1:1 ratio), kept at room

temperature for 15 min and centrifuged at 1300 × g for 15 min.

The supernatant was then discarded, resuspended with 1 ml

of PBS and the remainder transferred to the Elution reagent

from the GeneXpert Kit and then this solution was transferred

to the GeneXpert cartridge (Xpert
®

C. difficile test, Cepheid,

Sunnyvale, CA). C. difficile laboratory detection was based on

real-time polymerase chain reaction (qPCR) testing for C. diffi-

cile toxin genes. In addition, samples were also submitted to C.

difficile culture, as follows4: 2 g of each sample were incubated

in thioglycolate broth for seven days under anaerobic atmo-

sphere. The thioglycolate test was performed with the ATCC

strain and with faeces samples known to be C. difficile con-

taminated. The growth was very satisfactory. No germination

factor but sporulation was used, which was the alcohol shock.

After incubation, an aliquot of the broth was removed and

the absolute alcohol shock treatment (1:2 proportion) was car-

ried out for 30 min at room temperature. After centrifugation,

the supernatant was discarded. The sediment was subcul-

tured in CM0601 C. difficile agar (Oxoid), enriched with 7% blood

horse, D-cycloserine and cefoxitin for 48 h in anaerobic atmo-

sphere. The growth was very satisfactory (the microbiological

load was high). For validation of protocols, meat samples were

contaminated with C. difficile strains and tested by culture and

PCR. Both protocols were validated and used as positive con-

trol.

We analyzed 80 retail meat products. No contamination by

C. difficile was detected in neither culture or PCR in the study.

Six samples showed suspicious growth in the culture and

were identified by MALDI-TOF MS as Streptococcus gallolyticus,

Lactobacillus plantarum, Enterococcus gallinarum, and Pediococcus

acidilactici.

Community-acquired CDI has emerged in developed coun-

tries, causing concerns of bacterial transmission through food,

animals, and environmental sources. In fact, the presence

of the pathogen in different meats, seafood, fruits, and veg-

etables endorse the risk of foodborne transmission. A major

concern was the finding of binary toxin-producing hyperviru-

lent strains as 027 and 078 in food, both strains has emerged

in CDI in hospitals and in the community.5,6

In a study performed in the USA using uncooked (ground

beef, ground pork, ground turkey, pork sausage, and pork

chorizo) and ready to eat (beef summer sausage, pork braun-

schweiger) meat products, prevalence rates were striking at

40.0%–62.5% (depending on product category).5 Another study

analyzed 1755 retail meats and found results similar to ours,

with C. difficile not being detected in any of the meats.7 The

profound contrast in these results occurred possibly because

of differences in methods, type of meats sampled, or even

national or geographic variations. Since CDI is an emerging

(and neglected) problem in Latin America,8 this work can con-

tribute to enhance focus in hospital transmission and other

potentially environmental sources. Even though our study

evaluated a relatively small number of meat samples, total

absence of C. difficile is an important result regarding food

safety.

Conflicts of interest

The authors declare no conflicts of interest.

r e f e r e n c e s

1. Rodriguez C, Taminiau B, Van Broeck J, Delmee M, Daube G.
Clostridium difficile in food and animals: a comprehensive
review. Adv Exp Med Biol. 2016;932:65–92.

2. Centers for Disease Control and Prevention (CDC). Surveillance
for community-associated Clostridium difficile – Connecticut,
2006. MMWR Morb Mortal Wkly Rep. 2008;57:340–3.

3. Available on https://www.statista.com/statistics/440241/brazil-
s-per-capita-meat-consumption-by-type/ [accessed on
27.07.18].

4. Rodriguez-Palacios A, Reid-Smith RJ, Staempfli HR, et al.
Possible seasonality of Clostridium difficile in Retail Meat,
Canada. Emerg Infect Dis. 2009;15:802–5.

5. Songer JG, Trinh HT, Killgore GE, Thompson AD, McDonald LC,
Limbago BM. Clostridium difficile in retail meat products, USA,
2007. Emerg Infect Dis. 2009;15:819–21.

6. Warny M, Pepin J, Fang A, et al. Toxin production by an
emerging strain of Clostridium difficile associated with
outbreaks of severe disease in North America and Europe.
Lancet. 2005;366:1079–84.

7. Limbago B, Thompson AD, Greene SA, et al. Development of a
consensus method for culture of Clostridium difficile from meat
and its use in a survey of U.S. retail meats. Food Microbiol.
2012;32:448–51.

8. Pires RN, Monteiro AA, Carneiro LC, et al. Clostridium difficile

infection in Brazil: a neglected problem? Am J Infect Control.
2014;42:459–60.


	Clostridium difficile contamination in retail meat products in Brazil
	Conflicts of interest
	References


