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ABSTRACT
Background: In Aragon, official veterinary controls to detect the 

presence of Trichinella in meat products have allowed trichinosis to 
be a low-incidence disease in the form of outbreaks associated with 
family consumption of meat products that are not sanitarily controlled. 
The aim of the work was to describe the epidemiological characteris-
tics of the trichinosis outbreaks that occurred in Aragon during the 
study period and the action measures carried out, which served as a ba-
sis for redesigning and strengthening prevention and control measures 

Methods: Descriptive study of the characteristics of time, place, 
person, food implicated, etiological agent and control measures im-
plemented in the outbreaks identified by the Epidemiological Survei-
llance Network of Aragón from 01/01/1998 to 31/12/2017. For the 
descriptive analysis, the mean with its standard deviation and propor-
tions were calculated. 

Results: During the study period (from 01/01/1998 until 
31/12/2017) there were 7 family outbreaks with 294 exposed, 103 ca-
ses (Attack Rate 35%), of which 29 were hospitalized (28.1%). The 
case fatality rate was 1%. The average age of the cases was 43.3 years 
(standard deviation 15.9). 70.8% of the cases were male. Outbreaks 
were concentrated between December and May. Five outbreaks ori-
ginated after consumption of wild boar. The etiological agent iden-
tified in meat and/or biological samples from the cases was Trichi-
nella spiralis in four outbreaks and Trichinella britovi in two other 
outbreaks, while the agent could not be identified in one outbreak. In 
all outbreaks, actions were carried out in accordance with the recom-
mendations established by the National Epidemiological Surveillance 
Network (RENAVE).

Conclusions: Trichinosis in Aragon takes the form of sporadic 
family outbreaks coinciding with the time of wild boar hunting and 
home slaughtering of pigs and is associated with the consumption of 
meat products not controlled sanitarily, so it is necessary to strengthen 
health education and intersectoral collaboration in the development 
and implementation of prevention and control strategies.
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RESUMEN
BROTES EPIDÉMICOS DE TRIQUINOSIS OCURRIDOS 

EN ARAGÓN DURANTE EL PERIODO 1998-2017
Fundamentos: En Aragón, los controles oficiales veterinarios para 

detectar la presencia de triquina en productos cárnicos, han permitido 
que la triquinosis sea una enfermedad de baja incidencia, que se pre-
senta en forma de brotes, asociados al consumo familiar de productos 
cárnicos no controlados sanitariamente. El objetivo del trabajo fue 
describir las características epidemiológicas de los brotes de triquino-
sis ocurridos en Aragón durante el periodo de estudio y las medidas 
de actuación llevadas a cabo, lo que sirvió de base para rediseñar y 
fortalecer las medidas de prevención y control. 

Métodos: Estudio descriptivo de las características tiempo, lugar, 
persona, alimentos implicados, agente etiológico y medidas de control 
implementadas en los brotes identificados por la Red de Vigilancia 
Epidemiológica de Aragón desde el 01/01/1998 al 31/12/2017. Para el 
análisis descriptivo se calcularon la media con su desviación estándar 
y las proporciones.

Resultados: Durante el periodo de estudio (desde el 01/01/1998 
hasta el 31/12/2017) se declararon 7 brotes familiares con 294 expues-
tos, 103 casos (Tasa de Ataque 35%), de los que 29 fueron hospitali-
zados (28,1%). La tasa de letalidad fue del 1%. La media de edad de 
los casos fue de 43,3 años (desviación típica 15,9). El 70,8% de los 
casos fueron varones. Los brotes se concentraron entre diciembre y 
mayo. Cinco brotes se originaron tras el consumo de jabalí. El agente 
etiológico aislado en muestras cárnicas y/o muestras biológicas proce-
dentes de los casos, fue Trichinella spiralis en cuatro brotes y Trichi-
nella britovi en otros dos brotes. En todos los brotes las actuaciones 
se realizaron conforme a las recomendaciones establecidas por la Red 
Nacional de Vigilancia Epidemiológica (RENAVE).

Conclusiones: La triquinosis en Aragón se presenta en forma de 
brotes familiares esporádicos coincidentes con la época de caza de 
jabalí y matanza domiciliaria del cerdo y se asocia al consumo de pro-
ductos cárnicos no controlados sanitariamente, por lo que es necesario 
reforzar la educación para la salud y la colaboración intersectorial en 
la elaboración e implantación de estrategias de prevención y control.   

Palabras clave: Triquinosis, Brotes epidémicos, Zoonosis, Aragón, 
España.
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INTRODUCTION

Trichinosis is a globally distributed zoono-
sis produced by an intestinal nematode of the 
genus Trichinella. Although 9 species and 12 
genotypes(1,2) have been identified so far, the 
species capable of producing the disease in hu-
mans are only T. spiralis, T. native, T. britovi, 
T. pseudospiralis, T. murrelli, T. nelson and T. 
papuae. In Spain, the species usually identified 
are T. spiralis and T. britovi(3,4). It is important 
to highlight the relative resistance to freezing 
of T. britovi(5,6). In 2014, T. pseudoespiralis was 
detected for the first time in our country.

In our environment, the main source of in-
fection for people is the consumption of raw or 
undercooked meat and/or meat products from 
infected wild boar or pigs. There is no direct 
person-to-person transmission.

The incubation period ranges from 8 to 15 
days (range 5-45 days), depending on the num-
ber of larvae ingested, the immune status of the 
host and the species involved(7,8).

Clinically it can manifest as an asymptoma-
tic infestation or as a severe condition, with 
neurological and cardiological complications 
that can put in serious risk the life of the per-
son. Diagnosis is based on the identification of 
the history of potentially infected meat con-
sumption, the patient’s clinical presentation 
and laboratory tests (identification of nemato-
de larvae in muscle tissue or determination of 
antibodies in blood). In the context of an out-
break, diagnosis can be made in asymptomatic 
persons with a history of infested meat con-
sumption by positive laboratory tests. Postex-
posure prophylaxis may be effective within 6 
days of eating the contaminated meat(9). Alben-
dazole or mebendazole are the most commonly 
used drugs as a treatment(10).

In Aragón, the law 222/1996,(11) which regu-
lates epidemiological surveillance, establishes 
the obligation to report trichinosis cases nume-
rically (number of suspected cases of trichino-
sis per week), individually (by means of a spe-
cific epidemiological survey) and urgently (by 

telephone). In Aragón, we have reliable data 
since 1996. Surveillance of the disease makes 
it possible to know and describe the pattern of 
presentation of trichinosis in the population, as 
well as to detect cases early in order to control 
the spread of the disease, establish prevention 
measures and avoid outbreaks. Preventive and 
control measures in the event of a trichinosis 
case and/or outbreak are included in the RE-
NAVE(12) protocol.

Trichinosis is considered a re-emerging 
disease worldwide. The Centers for Disease 
Control and Prevention(10) (CDC) estimates that 
approximately 10,000 cases occur worldwide 
annually. According to the latest 2016 report 
on trichinosis(13) from the European Centre for 
Disease Prevention and Control (ECDC), 320 
confirmed cases of trichinosis were reported in 
28 countries of the European Union/European 
Economic Area (EU/EEA) in 2014. The repor-
ting rate in 2014 was around 0.07 cases per 
105 inhabitants. Bulgaria and Romania repor-
ted 88% of confirmed cases. According to the 
report, the consumption of undercooked meat 
from domestic slaughtering of pigs or wild 
boar hunting is the most important risk factor 
for acquiring trichinosis today in the EU/EEA.

In Spain, official controls to detect the pre-
sence of Trichinella in meat products, largely 
regulated by European(14) and national(15) regu-
lations, have allowed it to be a rare zoonosis(16). 
In addition, Community legislation in force 
in the European Union obliges the competent 
authorities of the Member States to draw up 
contingency plans that include measures in the 
event of suspicion or detection of Trichinella 
in animals or meat. Since 1996, the date from 
which we have data reliable, trichinosis in Ara-
gón is, similar to what occurs in Spain, a low 
incidence disease, which occurs in the form of 
outbreaks(17).

The aim of this work was to describe the epi-
demiological characteristics of the trichinosis 
outbreaks that occurred in Aragón in the period 
1998-2017 and the action measures carried out.
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MATERIAL AND METHODS

Descriptive study in which the epidemio-
logical characteristics of reported trichinosis 
outbreaks were analysed according to the des-
cription time, place, person, food involved, the 
etiological agent and the control measures im-
plemented. The time period studied was from 
January 1, 1998 to December 31, 2017. The in-
formation comes from the database of the Epide-
miological Surveillance Network of Aragon. In 
order to calculate the incidence, the populations 
of the National Statistics Institute were used (po-
pulation resident in Spain on 1 July of each year 
of the study period).

The trichinosis surveillance and control stra-
tegy is included in the trichinosis protocol of Na-
tional Epidemiological Surveillance Network. It 
includes the mode and circuit of notification, the 
epidemiological survey, which collects clinical, 
epidemiological and laboratory data, preventive 
and control measures and the classification of 
the case according to the degree of diagnostic 
certainty. People who met the criteria for proba-
ble or confirmed cases were included as cases. A 
probable case is any person who meets the clini-
cal and epidemiological criteria and a confirmed 
case is any person who meets the clinical and 
laboratory criteria.

- Clinical criteria: Person presenting at least 
three of the following six manifestations: fever, 
myalgia, diarrhoea, facial edema, eosinophilia, 
subconjunctival, subungual and/or retinal hae-
morrhages.

- Laboratory criteria (at least one of the fo-
llowing two): (1) confirmation of larvae of Tri-
chinella in muscle tissue obtained by biopsy 
2) specific Trichinella antibody response (IFA, 
ELISA or immunoelectrotransference).

- Epidemiological criteria: (at least one of the 
following two epidemiological relationships): 
(1) a person who has consumed contaminated 
laboratory-confirmed food, or possibly conta-
minated products from an infested/colonised 
animal confirmed by the laboratory. 2) a person 

exposed to the same common source or vehicle 
of infestation as a confirmed human case (conta-
mination of the food is not confirmed).

Any person who ingested contaminated food 
was therefore considered an exposed individual.

An outbreak was defined as the occurrence of 
two or more cases of trichinosis with a history of 
eating a common food (meat or meat products). 
Based on the scope of exposure, an outbreak was 
classified as familial when the food involved had 
been processed and consumed in a private home.

For the descriptive analysis, the mean with 
its standard deviation and proportions were cal-
culated. The Statistical Package for the Social 
Sciences (SPSS) version 23 (licence from the 
Government of Aragón) was used for the analy-
sis of the data. 

RESULTS

Incidence rates in Aragón during the study pe-
riod were low, except in 1998, when there was 
an annual incidence rate (per 100,000 inhabi-
tants) of 5.1 (table 1).

During the study period 109 cases of trichi-
nosis were reported. Of these, 103 cases were 
associated with an outbreak. A total of 7 out-
breaks were identified (table 2). Of these, 5 were 
reported from the preventive medicine services 
and another two from the health centres. No out-
break affected another autonomous community.

Geographically, four outbreaks (57%) were 
detected in Huesca and three in Zaragoza.

A total of 7 outbreaks identified 294 exposed 
and 103 cases (Attack Rate 35%). Attack ra-
tes ranged from 9.1% in the 2009 outbreak to 
66.6% in the 2017 outbreak. The average age of 
cases was 43.3 years (standard deviation 15.9). 
Seventy-eight per cent of the cases were male. 
Of the 103 cases, 29 of them were hospitalized 
(28.1%). The case fatality rate was 1%.

Outbreaks were concentrated between De-
cember and May and all took place in the family 
setting.
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In 54% of cases the diagnosis was clinical 
and in 46% serological.

Five outbreaks (71%) originated after con-
sumption of wild boar and two after consump-
tion of pork.

The etiological agent identified in meat and/
or biological samples from the cases was Trichi-
nella spiralis in four outbreaks and Trichinella 
britovi in two other outbreaks, while the agent 
could not be identified in one of the outbreaks.

In all outbreaks, the Epidemiological Survei-
llance Section of the relevant province conduc-
ted the appropriate epidemiological investiga-
tion and issued recommendations for prevention 
and control of the disease (health education). 
Within the Aragón´s Health Service, all out-
breaks involved the analysis of clinical samples 
and the treatment of cases.

In five outbreaks, the Veterinary Public 
Health Service immobilised, analysed and des-
troyed suspicious foods. In the 1999 outbreak, 
they were not able to carry out the prospecting 
of food samples since the patients had ingested 
all the contaminated food. The detection of the 
etiological agent was carried out by identifying 
Trichinella larvae in the patient’s muscle tissue 
obtained by biopsy. The last outbreak, reported 
in 2017, with two confirmed cases, was related 
to the ingestion of pork from home slaughter in 
Romania and sent to Aragón at Christmas by the 
family of origin. Likewise, in this outbreak it 
was not possible to carry out the prospection of 
the sample since the patients had ingested all the 
contaminated food. In two outbreaks chemopro-
phylaxis was recommended to asymptomatic 
exposed persons, as they were identified within 
the post-exposure period in which administra-
tion of chemoprophylaxis could be effective. 
We do not know the number of people who re-
ceived post-exposure prophylaxis in each out-
break. 

DISCUSSION

According to the results obtained in our 
study and in a similar way to what happens 

in our country(17,18), the incidence of trichi-
nosis in Aragón is low and the disease is 
presented in the form of sporadic outbreaks 
coinciding with the time of wild boar hun-
ting and home slaughtering of pigs (between 
the months of December and May). The an-
nual range of outbreaks is between 0 and 1, 
with the exception of 2011 when 2 outbreaks 
were identified. There were no significant va-
riations in the trend over the years studied. 
These results, similar to those of the rest of 
Spain(19), support the effectiveness of the cu-
rrent controls(20).

Regarding the number of affected people, 
as stated in the epidemiological bulletin of 
the National Center of Epidemiology(17), the 
outbreak in Zaragoza in 1998, Jaén in 1996 
and Burgos in 2003 stand out due to the high 
number of affected people.

With regard to the seasonal distribution, 
the outbreaks appeared as expected and in a 
similar way to what happens in Spain, only 
between November and May of the following 
year, coinciding fundamentally with the wild 
boar hunting period(17).

191 exposed persons did not present clini-
cal, analytical and/or serological alterations. 
Due to the poor quality of the records, the 
number of exposed persons treated preven-
tively in each outbreak is not available. For 
this reason we do not know which exposed 
persons did not get sick due to the effective-
ness of the preventive treatment and which 
did not get sick because they probably ate a 
minimal amount of infected meat.

As published in other studies(16), the mor-
tality rate was low (1%), a single death, se-
condary to renal failure. Although the most 
frequent causes of mortality associated with 
trichinosis are myocarditis, encephalitis or 
pneumonia, deaths associated with renal 
failure have also been documented(21).

Most of the outbreaks identified in Aragón 
(five) originated from the consumption of 
wild boar. This observation is congruent with 
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that published in other articles(18,22) and repre-
sents an important change in the source of tri-
chinosis, given that years ago it was associated 
with the intake of intensively raised pork. This 
finding may be at least partly explained by the 
fact that the prevalence of Trichinella in wild 
boar is 4,100 times higher than in pigs raised 
in homes without veterinary control(23).

T. spiralis was isolated in four outbreaks 
and T. britovi in two other outbreaks. The iden-
tification of these two species was expected, 
given that they are the two predominant circu-
lating species in our country(3,4).

All the outbreaks took place in the family 
setting, without the opportune veterinary con-
trols, which shows the effectiveness of the 
controls in force(13,14,15).

The last outbreak, reported in 2017, was 
related to the consumption of pork from a 
domestic slaughter in Romania. This finding 
is consistent with the findings published by 
Dubrescu(24) in Romania, where most trichi-
nosis outbreaks are reported in January and 
February reflecting the high prevalence of the 
consumption of meat at Christmas from home 
slaughters of pigs.

In all outbreaks the prevention and control 
measures adopted were in accordance with the 
national protocol of National Epidemiological 
Surveillance Network. In two outbreaks, the 
early detection of cases made it possible to re-
commend chemoprophylaxis to asymptomatic 
exposed persons, since it is documented(9) that 
prophylaxis administered in the first six days 
after exposure may be effective as a preventive 
measure.

The indication for chemoprophylaxis may 
be questioned as there may be asymptomatic 
cases that have received deworming unneces-
sarily, however, taking into account that tri-
chinosis can be a serious or even fatal disease, 
and that according to the Spanish Medicines 
and Health Products Agency (AEMPS) serious 
adverse reactions such as anaphylactic reac-
tions or neutropenia are very rare (less than 

1/10,000), the recommendation for chemopro-
phylaxis is justified. Delay in the administra-
tion of chemoprophylaxis, if one waits until 
characteristic symptoms of the disease appear, 
such as myalgia or periorbital edema, puts at 
risk the effectiveness of the drug, since they 
appear beyond six days after exposure.

All the outbreaks studied were related to the 
consumption of meat products derived from 
wild boar or pork not controlled sanitarily. 
Therefore, the recommendations of the Codex 
Alimentarius International Food Standards(25) 
should be disseminated and health education 
should continue for hunters on the risk of 
consuming meat from wild animals, and the 
importance of analysing it, even if only for 
personal consumption, as established in the 
existing regulations(13) relating to the control of 
both pig meat from home slaughters and wild 
boar killed in hunts. In addition, it is necessary 
to insist on the need to adequately cook meat 
from wild animals with an internal tempera-
ture of at least 71° C. It should also hunters 
are informed of the risk of disseminating and 
maintaining the forest life cycle by abando-
ning the guts or heads of animals, thereby in-
creasing the likelihood of transmission to new 
hosts. It is also necessary to inform consumers, 
including people visiting regions or countries 
where Trichinella is endemic, about the tem-
perature at which meat should be cooked, to 
avoid becoming ill due to contaminated meat 
consumption, and about the ineffectiveness of 
freezing meat as a control measure in endemic 
regions where known cold resistant Trichine-
lla species and genotypes such as Trichinella 
T6, T. britovi and T. native are present.

Climate change is expected to have effects 
on zoonotic infectious diseases, such as trichi-
nellosis, by changing their temporal or spatial 
(annual/seasonal) distribution and increasing 
their incidence and severity. Rising tempe-
ratures are expected to increase the survival 
of vectors during winter, thus increasing the 
transmission of diseases such as brucellosis, 
toxoplasmosis, trichinosis, Q fever and Puu-
mala hantavirus(26,27).
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As zoonotic pathogens are particularly sen-
sitive to climate change, their surveillance(28) 
needs to be prioritised and the Epidemiolo-
gical Surveillance Services and Veterinary 
Public Health Services need to work in coor-
dination.

As recommended by the ECDC, alignment 
with existing EU surveillance practices will 
improve preparedness and facilitate public 
health response to emerging infectious disea-
ses associated with climate change(29).

“One Health”(30) is an approach introduced 
in the early 2000s and led in a coordinated 
way by the World Health Organisation, the 
World Organisation for Animal Health, and 
the World Health Organisation.

Food and Agriculture Organization of the 
United Nations. Human and animal health are 
interdependent and linked to the ecosystems 
in which they coexist. This global collabora-
tive approach is therefore needed to prevent, 
detect, control and eliminate risks to human 
health, environmental health (domestic or 
wild animals) and ecosystems. The tripartite 
alliance’s priority fields of action are food se-
curity, zoonosis control and antibiotic resis-
tance.

In order to achieve the objectives set, it is 
necessary to develop global strategies for the 
prevention and control of pathogens and to 
implement them at the global, regional and 
national levels through the implementation of 
appropriate policies.

In conclusion, in Aragon, the Epidemiolo-
gical Surveillance Network has allowed the 
collection and analysis of epidemiological in-
formation on trichinosis, the assessment of its 
temporal-spatial evolution and has contribu-
ted to the implementation of control measu-
res. Trichinosis in Aragón is a low-incidence 
disease that occurs in the form of sporadic 
outbreaks coinciding with the time of wild 
boar hunting and home slaughtering of pigs. 
Eating undercooked pork or wild boar meat 
not subject to veterinary controls is the main 

risk factor for trichinosis in Aragon, therefore 
it is necessary to educate the population on 
the need to consume only meat certified as 
free of trichinosis. In addition, it is essential 
to continue monitoring the incidence, identify 
changes in the epidemiological characteris-
tics of the disease and establish the differen-
tial diagnosis of Trichinella species detected 
in outbreaks, all with the aim of providing 
information that allows the planning and eva-
luation of policies and preventive programs, 
as the fight against zoonoses begins with the 
elimination of the pathogen in its animal sou-
rce of infection. It is also necessary to streng-
then the intersectoral collaboration in the de-
velopment and implementation of prevention 
and control strategies.

ACKNOWLEDGMENTS

Thanks to all health professionals and ve-
terinarians of Aragon who have worked in the 
prevention and control of this disease. To our 
colleagues in the Provincial Sections for fa-
cilitating access to information on outbreaks 
and to BiblioSalud -Aragon- for diligently at-
tending to our requests.

BIBLIOGRAPHY

1. Murrell KD PE. Trichinellosis: the zoonosis that won’t 
go quietly. Int J Parasitol . 2000;30:1339. 

2.  Murrell KD BF. Clinical trichinellosis. Prog Clin Pa-
rasitol. 1994;4:117-50. 

3. Pozio E. Trichinellosis in the European Union: Epide-
miology, Ecology and Economic Impact. Impact Parasi-
tol Today. 1998;14(1):35-8. 

4. Pérez- Martín JE Serrano FJ, Reina D, Mora JA NI. 
Sylvatic trichinellosis in sauthwestern Spain. J Wild Dis. 
2000;Jul; 36(3). 

5. Pozio E, Varese P, Gómez-Morales MA, Croppo GP, 
Pellicia D BF. Comparison of human trichi- nellosis cau-
sed by T. spiralis and T. britovi. Am J Trop Med Hyg. 
1993;48:568-75. 

6. Gari-Toussaint M, Tieulié N, Baldin JL, Dupouy- Ca-
met J, Delaunay P, Fuzibet JG, Le Fichoux Y, Pozio E 
MP. Human trichinellosis due to Trichinella britovi in 
southern France after consumption of frozen wild boar 
meat. Euro Surveill. 2005;10 (6):117. 



TRICHINELLOSIS OUTBREAKS IN ARAGON (1998-2017)

Rev Esp Salud Pública. 2019; Vol. 93; February 15 e201902005.                                                                                                                                                            9

7. Kociecka W. Trichinellosis: human disease, diagnosis 
and treatment. Vet Parasitol. 2000;93:365. 

8. Vu Thi N, Trung D Do, Litzroth A, Praet N, Ngu-
yen Thu H, Nguyen Thu H, et al. The hidden burden 
of trichinellosis in Vietnam: A postoutbreak epidemio-
logical study. Biomed Res Int. 2013;2013:149890. doi: 
10.1155/2013/149890.

9. Faber M, Schink S, Mayer-Scholl A  et al. Outbreak of 
trichinellosis due to wild boar meat and evaluation of the 
effectiveness of post exposure prophylaxis. Clin Infect 
Dis. 2015 Jun 15;60(12): e98-e104. doi: 10.1093/cid/
civ199. Epub 2015 Mar 13.

10. Parasites - Trichinellosis [Internet]. Centers for Di-
sease Control and Prevention. Atlanta (GA): U.S. Cen-
ters for Disease Control and Prevention; 2017 [citado 31 
de agosto de 2017]. Disponible en: https://www.cdc.gov/
parasites/trichinellosis/. 

11. Boletín Oficial de Aragón. DECRETO 222/96, de 23 
de diciembre de 1996, del Gobierno de Aragón, por el 
que se regula la vigilancia epidemiológica en Aragón. 
BOA núm 2 de 08-01-1997. 

12. Centro Nacional de Epidemiología. Instituto de Salud 
Carlos III. Red Nacional de Vigilancia Epidemiológica. 
Protocolos de la Red Nacional de Vigilancia Epidemio-
lógica. Madrid, 2015. 

13. European Union, 2015. Commission Implementing 
Regulation (EU) 2015/1375 of10 August 2015 laying 
down specific rules on official controls for Trichinella 
inmeat. Off.J. Eur. Union L212, 7-34. 

14. Reglamento (CE) no 2075/2005 de la Comisión, de 5 
de diciembre, por el que se establecen normas específicas 
para los controles oficiales de la presencia de triquinas 
en la carne. 

15. Real Decreto 640/2006, de 26 de mayo, por el que 
se regulan determinadas condiciones de aplicación de las 
disposiciones comunitarias en materia de higiene, de la 
producción y comercialización de los productos alimen-
ticios. 

16. Murrell KD, Pozio E. Worldwide Occurrence and Im-
pact of Human Trichinellosis, 1986 – 2009. Emerg Infect 
Dis. 2011;Dec;17(12). 

17. Martín Granado A, Martínez Sánchez EV, Varela 
Martínez MC, Sánchez Serrano LP, Ordóñez Banegas P, 
Torres Frías A, et al. Vigilancia epidemiológica de bro-
tes de triquinosis en España. Temporadas 1994/1995 a 
2005/2006. Servicio de Vigilancia Epidemiológica. Bo-
letín Epidemiológico Semanal 2007;15(4):37-40. 

18. Rodríguez de las Parras E, Rodríguez-Ferrer M, 
Nieto-Martínez J, Ubeira FM, Gárate-Ormaechea T. Re-

visión de los brotes de triquinelosis detectados en Espa-
ña durante 1990-2001*. Enferm Infecc Microbiol Clin. 
2004;22:70-6. 

19. Instituto de Salud Carlos III [Internet]. Madrid: Cen-
tro Nacional de Epidemiología; Enfermedades de decla-
ración obligatoria - Series temporales; 1996 [actualizado 
2016; citado 31 de octubre de 2018]. Recuperado a partir 
de: http://www.isciii.es/ISCIII/es/. 

20. Ministerio de Sanidad, Política Social e Igualdad. 
Plan Nacional de Contingencia frente a Triquina. Proto-
colos de actuación tras la sospecha y /o identificación de 
triquina en animales domésticos y silvestres destinados al 
consumo humano o en personas. Madrid. 2011.

21. Neghina R, Neghina AM, Marincu I II. Reviews on 
trichinellosis (I): renal involvement. Foodborne Pathog 
Dis. 2011;Feb;8(2):1. 

22. Rostami A, Gamble HR, Dupouy-Camet J, Khazan 
H, Bruschi F. Meat sources of infection for outbreaks of 
human trichinellosis. Food Microbiol. 2017;64:65–71. 

23. Franssen F, Swart A, Giessen J Van Der, Havelaar A, 
Takumi K. Parasite to patient : A quantitative risk model 
for Trichinella spp . in pork and wild boar meat. Int J Food 
Microbiol [Internet]. 2017;241:262–75. Available from: 
http://dx.doi.org/10.1016/j.ijfoodmicro.2016.10.029

24. Dobrescu C, Hriscu H, Emandi M, Zamfir C, Nemet 
C. Consumption of untested pork contributed to over 
two-thousand clinical cases of human trichinellosis in 
Romania. Folia Parasitol (Praha). 2014;61 [6]: 55. 

25. CAC. Guidelines for the Control of Trichinella spp. 
in Meat of Suidae. Codex Alimentarius International 
Food Standards. 2015;CAC/GL 86e2015. 

26. Waits A, Emelyanova A, Oksanen A, Abass K RA. 
Human infectious diseases and the changing climate in 
the Arctic. Environ Int [Internet]. 2018;121(Septem-
ber):703–13. Available from: https://doi.org/10.1016/j.
envint.2018.09.042

27. Parkinson AJ, Evengard B, Semenza JC, Ogden 
N, Børresen, Berner J, et al. Climate change and in-
fectious diseases in the Arctic: establishment of a cir-
cumpolar working group. Int. J. Circumpolar Health. 
2014;73:25163. doi:10.3402/ijch.v73.25163.

28. McIntyre KM, Setzkorn C, Hepworth PJ, Morand 
S, Morse AP, Baylis M. Systematic Assessment of the 
Climate Sensitivity of Important Human and Domes-
tic Animals Pathogens in Europe. Sci Rep [Internet]. 
2017;7(1):7134. Available from: http://www.nature.com/
articles/s41598-017-06948-9

29. Lindgren E, Andersson Y, Suk JE, Sudre B, Semenza 
JC. Monitoring EU emerging infectious disease risk due 



Alejandra Pérez-Pérez et al.

10                                                                                                                                                      Rev Esp Salud Pública. 2019; Vol. 93; February 15 e201902005.  

to climate change. Science. 2012;336(6080):418–419. 
doi: 10.1126/science.1215735.

30. World Health Organization [sede Web]*. Ginebra: 
World Health Organization [actualizado abril 2017; ac-
ceso 28 de julio de 2017]. One Health; [1 pantalla]. Dis-
ponible en: http://www.who.int/features/qa/one-health/
en/#. 

. 


