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Editorial

Why  are  we  still  detecting  food-related  Salmonella  outbreaks  in  Spain?

¿Por qué estamos detectando aún brotes de  Salmonella relacionados con la alimentación

en  España?
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a ISGlobal, Barcelona Centre for International Health Research (CRESIB), Barcelona, Spain
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Salmonella enterica is  one of the leading causes of foodborne

infections, and until 2005 it was the most common food-borne

pathogen in the European Union (EU). However, the implementa-

tion of control measures has reduced the burden of salmonellosis

resulting in a  reduction in the number of human Salmonella cases

by almost 50% over five years (2004–2009) with a concomitant,

significant fall in the prevalence of Salmonella in poultry.

Despite these efforts, 94 million cases of gastroenteritis occur

worldwide every year with 155,000 deaths being attributed to the

genus Salmonella of which Enteritidis followed by  Typhimurium are

the most prevalent serovars.1–3 In terms of economic burden and

according to the European Food Safety Authority (EFSA) it has been

estimated that the overall cost of human salmonellosis for the EU

may  be of up to  3 billion euros per year.

However, in the last decade a  new serovar, the monophasic

S. Typhimurium 1,4,[5],12:i:- lacking the second-phase H

antigen,:-, encoded by  fljB, has emerged and has become the

third most common Salmonella serovar in  Europe.3–5 Moreover,

outside Europe this emergent serovar has already caused a  sub-

stantial number of outbreaks in several countries including Brazil6

and the United States.7

Regarding Salmonella causing infection in humans, according

to  the last report from the EFSA, a  high proportion of the isolates

recovered in the EU are resistant to  ampicillin (36.1%), sulfonamides

(35.7%) and tetracyclines (34.5%), whereas low levels of resis-

tance to third-generation cephalosporins and fluoroquinolones

have been reported. Almost one-third of these  isolates showed mul-

tidrug resistance (MDR) (31.8%), and in Spain this proportion was

72.4%, being the country with the highest proportion after Luxem-

bourg (85.2%) and Estonia (78.3%). Interestingly, isolates belonging

to the monophasic S.  Typhimurium 1,4,[5],12:i:- were highly multi-

resistant (83.8%) followed by  S. Kentucky (67.3%).8

Most of the antibiotics used to treat salmonellosis in  the

clinical setting coincide with those used to prevent and treat
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food-producing animals. Consequently, Salmonella isolated from

food and animals show a  similar antimicrobial resistance profile

(resistance to  sulfonamides and tetracyclines, and to  a lesser extent

ampicillin). Isolates recovered from pigs and turkeys show higher

levels of resistance than those from broilers, hens and cattle.9 Con-

cerning fluoroquinolones, which are widely recommended to  treat

invasive salmonellosis in adult humans, the highest levels of resis-

tance in  the animal setting have been reported in Salmonella spp.

isolates recovered from broilers, laying hens and pigs in some

EU countries, including Spain. However, in general terms, from

2007 to 2013 a  decrease was  reported in  the trends of resis-

tance to ciprofloxacin in Europe. Resistance to  nalidixic acid is

generally higher in S. Enteritidis isolates from humans than in

S. Typhimurium.9 An exception to  this scenario is the increase of

resistance to  ciprofloxacin observed in some countries and likely

associated with the prevalence of a high-risk clone of S. Ken-

tucky ST198-X1 resistant to ciprofloxacin. In addition, the overall

slight increase of resistance to  ciprofloxacin in  Salmonella isolates

from humans observed in 2014 (8.8%) compared to 2013 (3.8%) is

most likely due to a  combination of the lowering of  the clinical

breakpoints for ciprofloxacin by the EUCAST in  2014, making them

now directly comparable with the epidemiological cut-off values

(ECOFFs), and the implementation by a few countries of  a  better

marker (pefloxacin) than ciprofloxacin for screening of  low-level

fluoroquinolone resistance in  Salmonella by disk diffusion.9

In Salmonella enterica it has previously been reported that acqui-

sition of ciprofloxacin resistance in vitro is  related to  a decrease

in virulence and the ability to invade eukaryotic cells10,11; thus,

this, together with the Salmonella control programs implemented

may  have also contributed to  the decrease in  the incidence of

ciprofloxacin resistance despite the increase in the prevalence

of nalidixic acid-resistant isolates.

Interestingly, in recent years there has been a  decrease in  the

prevalence of isolates of S. Typhimurium belonging to the MDR

phage type PT104 and the emergence of the monophasic serovar

4,[5],12:i:- resistant to multiple antibiotics (mainly ampicillin,

streptomycin, sulphonamides and tetracyclines) in several Euro-

pean countries,9,12,13 including Spain. As shown in  two  studies
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published in the current issue of this journal14,15 and according

to the last EFSA report,9 most monophasic S.  Typhimurium iso-

lated in Spain were recovered from fattening pigs. In the first

study, Hernández-Arricibita and colleagues14 described an out-

break affecting six people associated with the consumption of

chorizo contaminated with monophasic variants 4,[5],12:i:-. In

the second study by Arnedo-Pena and colleagues,15 the source of

the outbreak was dried pork sausage and was caused by several iso-

lates of S. Typhimurium, including serovar 4,[5],12:i:-and S. Derby.

Although the monophasic variant 1,4,[5],12:i:- has gained

increasing importance in  many European countries and has also

recently been reported in  China,16 it seems that this is also the case

for the monophasic S. Typhimurium serovar 4,[5],12:i:-, that has

spread in countries such as Spain, with swine being the most likely

reservoir.17 In fact, this serovar is  currently one of the most com-

mon  serovars responsible for salmonellosis in  humans not only in

Europe but also the United States after having caused several recent

outbreaks there.18 In a  study performed in Spain,19 Salmonella spp.

were isolated in 31% of pigs and 94% of herds, being monopha-

sic variant 4,[5],12:i:- the most prevalent. The high prevalence

of Salmonella in herds was associated with a  lack of rodent con-

trol, farms with only finishing pigs, managed by  more than one

full-time worker and relatively long fattening times. Other poten-

tial risk factors related to herds with Salmonella were pelleted

feed, farms where birds were visible inside the fattening units and

farms that shared workers with other pig farms.20 Therefore, feed-

ing, hygiene and management measures can help to control these

factors. Most of the national monitoring programs for Salmonella

in pigs are focused on pig meat and products and are  based on

sampling at the slaughterhouse by  swabbing a  part of the carcass

and/or at the processing or cutting plants where meat samples

are usually collected.3 In a  Spanish study carried out by Arguello

and colleagues21 it was found that not only the farm but also

the transport and especially the lairage contributed to Salmonella

contamination in pigs, and that the slaughtering procedure is  an

important source of carcass contamination.

Control measures are needed in order to prevent the pan-

demic spread of this emerging serovar and avoid the situation

that occurred in the 1990s with S. Typhimurium DT104. In this

particular case, appropriate interventions mainly focused on pig

husbandry should be implemented in the EU. In this sense, it

must be emphasized that Salmonella control programs in  poul-

try and laying hens have been established in most European

countries leading to a  decrease in the prevalence of Salmonella

in poultry. On the other hand, the number of contaminated pork

products has been on the rise due to the lack of compulsory

control programs in  pig production. Therefore, control programs

for Salmonella in pigs should be mandatory for farms, slaughter-

houses and cutting plants, with especial attention to transport and

lairage.

In addition to  foodborne transmission of resistant pathogens,

population and animal movements, as well as international food

trade and farming procedures also contribute to pathogen dissem-

ination. Therefore, it is important to concentrate efforts on  the

implementation of new measures and reinforcement of current

programs at different levels.

In the food industry antibiotic consumption should be restricted

in food-producing animals particularly for non-therapeutic use,

and alternative treatment strategies should be applied. Addi-

tionally, antibiotics should be carefully selected to avoid cross-

resistance in the clinical setting. Improvement of hygiene measures

in both animal handling and along the food chain production should

also be reinforced through control measures and training pro-

grams addressed to professionals in this field such as farm workers,

veterinarians and food handlers. At  a  clinical level, antimicrobial

stewardship programs should be established in hospitals in  order to

provide the most suitable treatment to patients taking into account

the local context.

Tackling the spread of resistant clones such as the monophasic

S. Typhimurium serovar4,[5],12:i:- is  a  complicated task. It  is  evi-

dent that the current strategies are  not efficient enough, making a

multifaceted approach at both  local and global levels necessary to

fight against the increasing menace of antimicrobial resistance.
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