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ABSTRACT: 
In the European Union, according to the Center for Disease Control, die approximately 250,000 
individuals per year because of the multidrug resistant bacteria to antibiotics, with an additional cost of 
€1,500 million to health systems. The World Health Organization has defined as " the great threat to the 
public health" and predicts that could cause 10 million deaths in the year 2050. 
The present prospective study about the incidence of patients carriers of germs multiresistant to 
antibiotics (GMA), has been done from 2013 to June 2016 in the sanitary areas III-IV of Cantabria; with 
an estimated population of 200,000 inhabitants, distributed in two local hospitals (Hospital Sierrallana 
Torrelavega, Hospital of Three Seas Reinosa), 14 health centers and social health centers. 
The process was applied monitoring, control and epidemiological monitoring, made from the Preventive 
Medicine Service Quality and safety of the patient with the collaboration of the Service of Microbiology 
and Primary Care. 
Of a total of total of 3446 patients with germs with GMA, have been negativizar 1083 patients, which 
represents the 31,42% of the total. 
Taking into account that each of these patients remain admitted an average stay of 5 days more than 
those who do not have these multirresistencias to antibiotics. Has been achieved that these patients 
once negatives could enter without being isolated and what this presents at the level of health, 
economic and psychologically; as well as to improve the sanitary resources. 
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RESUMEN: 
En la Unión Europea, según el Centro de Control de Enfermedades, fallecen unos 250.000 individuos al 
año a causa de las bacterias multirresistentes a los antibióticos, con un coste adicional de 1.500 
millones de euros a los sistemas sanitarios. La Organización Mundial de la Salud ha definido como “la 
gran amenaza para la salud pública” y pronostica que pudieran provocar 10 millones de muertes en el 
año 2050. 
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El presente estudio prospectivo de  incidencia de los pacientes portadores de gérmenes 
multirresistentes a los antibióticos (GMA) se ha  realizado desde 2013 a junio de 2016 en las áreas 
sanitarias III-IV de Cantabria, con una población estimada de 200.000 habitantes, distribuidas en dos 

Hospitales Comarcales:Hospital Sierrallana (Torrelavega) y Hospital de Tres Mares (Reinosa), 14 
Centros de Salud y Sociosanitarios. 
Se ha  aplicado el proceso de vigilancia, control y seguimiento epidemiológico, realizado desde el 
Servicio de Medicina Preventiva Calidad y Seguridad del Paciente con la colaboración del Servicio de 
Microbiología y de Atención Primaria.  
De un total de total de 3446 pacientes con gérmenes con GMA, se han podido negativizar 1083 
pacientes, lo que representa el 31,42% del total.  
Teniendo en cuenta que cada uno de estos enfermos permanece ingresado una estancia media de 5 
días más que los que no presentan estas multirresistencias a los antibióticos. Se ha conseguido que 
estos pacientes una vez negativizados pudieran ingresar sin estar aislados y lo que esto presenta a 
nivel de salud, económico y psicológicamente; así como mejorar la eficieciencia de los recursos 
sanitarios.  
 
Palabras clave: Factores de riesgo; Infección hospitalaria; Farmacorresistencia bacteriana 
 

 
INTRODUCTION 

 
The emergence of GMA, is a serious threat to global public health. The development 
of these resistors is a natural biological phenomenon that is widening year after year (1) 
 
Among the factors related with infections/colonizations by GMA, we describe: the 
prolonged hospitalization, chronic diseases, surgical interventions, the stay in the ICU, 
the insertion of invasive devices, the breach of the rules of isolation and biosecurity 
measures and the inappropriate use of antibiotics (2) 
 
When a patient has an infection/colonization by a GMA, the prognosis is worse, since 
the same is associated with increased morbidity and mortality and the cost of the 
treatment. A GMA is characterized by resistance to three or more groups of antibiotics 
commonly used in the treatment of infections and that this resistance has a clinical 
relevance. 
 
In the year 2009, the European Center for Disease Prevention and Control (ECDC) 
estimated that in the EU approximately 400,000 patients/year suffer an infection 
caused by one of the five multidrug resistant bacteria more common, and about 
25,000 patients/year die as a result of an infection caused by this group of 
microorganisms (3) 
 
In addition, the costs they generate (health and loss of productivity) are close to 1,500 
million €/year. Similar figures are described in the US where, each year, at least 2 
million people acquire serious infections caused by GMA (4) 
 
The epidemiologic surveillance, the outreach and information to professionals and the 
family, the implementation of solutions alcoholic for the hygiene of the hands and the 
insulation at the hospital level of the patients carriers of germs multiresistant, have a 
proven efficacy in reducing these germs and in turn in the negativization of infected 
patients and/or colonized with considerable savings in expenditure on health and at 
the level of sociolabour (5) 
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MATERIAL AND METHODS 
 
We performed a prospective descriptive observational study of the incidence of the 
patients carriers of GMA. 
 
The period of duration, has been the period between 1 January 2013 to 30 June 
2016.The population object of study has been attended to in the sanitary areas III-IV of 
Cantabria. According to the estimates of the municipal registers amounts to 200,000 
inhabitants, distributed in two local hospitals: Hospital Sierrallana (Torrelavega), 
Hospital of Three Seas (Reinosa)), 14 Health Centers and Social Health Centers. The 
process was applied monitoring, control and epidemiological monitoring, made from 
the Preventive Medicine Service Quality and safety of the patient with the collaboration 
of the Service of Microbiology and Primary Care. 
 
The data on GMA, have been obtained from: the database in the computer application 
DIAS, which contains all of the patients the historical and current carriers of infections 
by GMA, of the discharge reports for the medical-surgical services and by the flyers of 
the results of the Laboratory of Microbiology. 
 
Once detected patients with GMA, are entered in the database days; if you require 
hospital admission is applied to the contact isolation in your room to prevent the 
spread to other patients, informing the professionals who attend to you to implement 
the protocol of GMA and follow the measures of standard precautions appropriate to 
adopt (hand hygiene, gloves and Bata). At home it is not necessary to apply measures 
of isolation, because in your environment do not usually tend to live together with 
people who suffer from immunosuppression or do not have immune mechanisms of 
defense against the aforementioned germs. 
 
During your stay in the hospital, you are series of crops of smear every seven days, if 
they are positive and from three series in that same income, will not be repeated 
(except that remain entered more than a month since the last collection of smears); 
but will remain the insulation until the high. If the number is negative are repeated 
without waiting for the time of one week between each series. To get three series 
negative is removed from the positive in the database days and removed the 
insulation. 
 
If you have a partner at the time of detection of GMA, pulls out of the room but does 
not apply insulation whatsoever; but he performs a series crops of smear for the same 
isolated germ in your partner. 
 
If a negative behavior is not nothing more; but if the outcome of the series of crops is 
positive, it performs the insulation and monitoring as her former colleague. 
 
You do not need to the three series of smears of crops are made necessarily during 
the same hospital admission, since this can be short and not to give time to complete 
the study. In this case, will be tracked from Primary Care or in successive revenue if 
any. 
 
If the next entry takes place more than a year since the previous, will have a single 
series of smears of crops of germ; and if the result is negative you are removed from 
the positive in the database days. 
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In Attention Primacy, also skips the alarm in the computer program, IMO-AP; each 
time that the patient go to the Health Center. 
 
In the EMC environment does not lack collect the smears every seven days; but that if 
the results obtained are positive are spaced over a period of a month between a 
smear and another. It is also removed from the basis of the positive patients when 
obtained three series negative. When the GMA is more than one year since its 
detection without income or samples of follow-up of their infection/colonization, pulls 
out of the database days to obtain a single sample with a result of microbiological 
negative. 
 
Each time that the patient go to the Hospital, in the label of the demographics staff 
jumps a code ERUDINET and the GMA, with which to specify income hospìtalario, will 
isolated. 
 
Every day at first hour of the morning, accesses the database DIAS, that crosses the 
information with the list of patients admitted and provides us with the relationship of 
users with GMA in the hospital; subsequently leads to each floor of hospitalization 
follow-up sheet individualized for each professional, both medical and nursing. 
Likewise, the ship via fax to the health centers of the information to the health 
personnel responsible for the patients carriers of the GMA and the collection if it 
originates from the series of smear needed to perform a proper monitoring of the state 
of infection /colonization of the patient, with the ultimate objective of descolonizarlo 
and pass it on to state of negative.  
 

Figure 1 
 

 
 
 
In the group of patients with GMA under 1 year of age and who were not negatives, 
have died 160 ( 13.74%). (Fig.2) 
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Figure 2 
 

 
 
In the other group of patients with GMA older than 1 year and that were not negatives, 
has died 323 (14,15%). (Fig. 3) 
 

Figure 3 
 

 
 
 
Of all the patients contained in the two groups, have died without being negatives 473 
which is the 13.72% of the total. (Fig. 4) 
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Figure 4 
 

 
 
 
We emphasize that the patients who died had pluripatologías concomitant that favored 
the morbidity and mortality, and that the fact of being infected and/or colonized 
worsened the clinical prognosis; although the death has not been due to the single 
cause of being a carrier of a GMA. 
 
In the group of patients under the age of 1 year since its detection, and that we have 
not had a response 65 (5.58%) 
 
In the other group, patients older than 1 year since its detection, and that we have not 
had a response 615 (26,95%). 
 
The total of patients of the groups and that we have not received a response, have 
been 680 which represents the 19,73%. 
 
In response to the designation of GMA and doing the division among children under 1 
year of age and older than 1 year, we have the following results: 
In the group of children under one year of age, we have detected 403 Stafilococcus 
aureus meticilinresistente (MRSA) and 332 Eschericha coli beta lactamase of expectro 
extended (E coli BLEE) of a total of 917 GMA; which means the 43,94% and 36,20% 
respectively. (Fig. 5) 
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Figure 5 
 

 
 
 
In the group of more than a year, we have detected 745 SARM and 1109 E coli ESBL 
out of a total of 2058 GMA; which means the 36,20% and 53,88% respectively. (Fig. 6) 
 
 

Figure 6 
 

 
 
In the total of the two study groups, we have detected 1148 SARM and 1441 E coli 
ESBL out of a total of 2975 GMA; representing 38.58% and 48,43% respectively. Now, 
if we gather the MRSA and E coli BLEE, we obtain the 87.02% of the total of GMA. 
 
The most frequent locations of these two GMA majority during this period have been 
found in PU (pressure ulcers) and in soft tissues for MRSA, and urinary tract and 
surgical wounds for E coli BLEE, respectively. 
 
The Stay measured of the admitted patients carriers of GMA is 5 more days long, 
compared to those who enter and are not infected and/or colonized by these germs 
multiresistant. 
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DISCUSSION 
 
Given the complexity of the problem of the GMA and the implementation of policies for 
the rational use requires a multidisciplinary approach (6-8) 
 
The implementation of the programs for the prevention and control of the GMA and 
more specifically the epidemiological surveillance, is the most effective tool to improve 
the quality of health services and represents a significant reduction in the rates of 
infection related with health care; decreasing the cost of health care of the patients. 
 
Called substantially the attention in the present study; that in the group of GMA in 
patients older than 1 year since its detection, we have not had a response by the 
health professionals in 26,95% compared to 5.58% enel another group of patients 
under the age of 1 year. 
 
This is due in part to the lack of involvement and awareness of the same; since i more 
time passes the patient being the bearer of GMA monitoring decreasing. And also that 
during this period there has been a process of transfers of doctors and nurses who 
have specified a period of time to adapt, understand and implement measures for the 
prevention, control, monitoring and epidemiological surveillance in front of the GMA. 
 
The monitoring and control of the GMA, applying the existing protocols Insulation of 
contact with the measures of prevention Universal, have allowed 1083 patients to 
benefit that their infections and/or colonization were cured of GMA and what it 
represents for him and his family the working hours lost, the discomfort and which 
pose to the health who attend to you in the insulation hospitable. 
 
Bearing in mind that each of the users carriers of GMA remain admitted an average of 
5 days more in a room without being able to use the bed of the partner by the hospital 
center; and the increase in the pressure of care that this involves. (9.10) 
 
In addition knowing that the DRG (Diagnostic Related Group) is similar to a 
pneumonia simple &amp; pleuritis age &gt; 17 years without complications, and has a 
cost of billing for the Service Cantabrian Health, 1.737,88 € per process. 
 
It can be estimated that during the period of the present study, which runs from 1 
January 2013 to 30 June 2016; from the Preventive Medicine Service Quality and 
safety of patient with implementation of the preventive measures mentioned above, 
there has been a saving theorist of 1.882.124,04 €, resulting in improved efficiency in 
the management and in the level of quality of the health care provided. 
 
It should be noted the hygiene of the hands of the health professionals and the most 
effective measure to decrease the spread of the GMA in infections related to health 
care; secondly, the monitoring and control in the application of the measures of 
isolation and epidemiological surveillance. 
 
The risk factors that are associated with resistance to antibiotics are: (12) 
 

● gravity of the patient. 
● underlying disease. 
● degree of immunity. 
● indiscriminate use of antibiotics 
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The application of the epidemiological surveillance and control of the GMA does not 
have as its purpose the economic savings, but the prevention of infections and 
improve the quality of life in the health of patients. In order to increase these objectives 
must be to focus primarily on the following measures: (13) 

 
● Inform, educate and disseminate the protocols between the professionals. 
● increase the adherence in the hygiene of hands. 
● effective application of standards as a preventive safety culture. 
● Prescribe antibiotics according to the antibiogram. 
● Make continuous evaluation. 

 
CONCLUSION 

 
After all of the above, it would be desirable to have some similar studies at the national 
level, to compare and to evaluate each health area as a measure of constant 
improvement in the quality of health services. 
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