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For this reason and with the perspective of this year and 
the half of pandemic, we compiled what the literature leaves 
us in these aspects and anticipating that, as always in biology, 
there are cases that jump the limits of the general behavior of 
the dynamics of infection in general.

Keywords: COVID-19, Viral dynamics, Viral genetic material recovery, Rein-
fection, SARS-CoV-2, PCR Persistence

Persistencia y viabilidad de SARS-CoV-2 en la 
primoinfección y reinfecciones

RESUMEN

Desde el inicio de la epidemia por SARS-CoV-2, el ais-
lamiento del virus en el paciente infectado era posible solo 
durante un periodo corto de tiempo y llamaba la atención 
que esto ocurría de una manera constante y no orientaba so-
bre la evolución clínica. Este hecho, indujo a confusión sobre 
la eficacia de algunos de los fármacos utilizados inicialmente 
que parecían tener una gran eficiencia en el aclarado viral y 
que resultaron ineficaces para modificar el curso de la enfer-
medad. La respuesta inmune tampoco se mostraba definitiva 
para aventurar la evolución aunque la mayoría de los pacien-
tes que tenían una enfermedad muy leve, tenían una débil o 
nula respuesta de anticuerpos y en los más graves pasaba lo 
contrario.

Con cualquiera que haya sido la respuesta de anticuerpos, 
pocos casos han vuelto a infectarse tras una primo-infección 
y generalmente, los que lo han hecho, no han reproducido un 
espectro de enfermedad similar a la primera infección. Entre 
los re-infectados, gran parte han sido asintomáticos o con 
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ABSTRACT

Since the beginning of the SARS-CoV-2 epidemic, virus 
isolation in the infected patient was only possible for a short 
period of time and it was striking that this occurred constantly 
and did not provide guidance on the clinical course. This fact 
led to confusion about the efficacy of some of the drugs in-
itially used, which seemed to have a high efficiency in viral 
clearance and proved ineffective in modifying the course of 
the disease. The immune response also did not prove to be de-
finitive in terms of evolution, although most of the patients 
with very mild disease had a weak or no antibody response, 
and the opposite was true for the most severe patients.

With whatever the antibody response, few cases have been 
re-infected after a first infection and generally, those that have, 
have not reproduced a spectrum of disease similar to the first 
infection. Among those re-infected, a large number have been 
asymptomatic or with very few symptoms, others have had a 
moderate picture and very few have had a poor evolution.

Despite this dynamic of rapid viral clearance, laboratory 
tests were still able to generate positive results in the recovery 
of genomic sequences and this occurred in patients who were 
already symptom-free, in others who were still ill and in those 
who were very seriously ill. There was also no good correlate.
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The recovery of viable viruses is estimated in 8 days after 
the onset of symptoms and the rate of RT-PCR cycles that sug-
gest viral viability is estimated in equal or less than 28. 

Immunosuppression is a conditioning factor that may 
prolong this time window, being exceptional in these cases a 
lapse of more than 20 days [3,7]. On the other hand, the clin-
ical severity of the disease conditions the immune response 
and it is not clear if conditions also the viral dynamics [8].

Forty-four per cent of infections occur before the onset of 
symptoms [5] and in general, there is no transmission capacity 
from the tenth day of the onset of the disease. In fact, quaran-
tine recommendations have been made for those infected with 
this criterion [9]. This does not mean that viral RNA cannot be 
recovered from organic samples beyond this period. 

There are many studies that establish the re-positivity of 
RT-PCR in recovered patients, even those who had previously 
made the test negative. In a review of these series [10], fig-
ures ranging from 2.4% to the highest of 69.2% are given and 
with intervals from discharge from 1 to 38 days and up to 82 
days after the onset of symptoms. The vast majority of patients 
are asymptomatic, but in some of these studies, up to 44.7% 
have some mild symptoms of those related to acute COVID; 
few have a worse course of the disease and some die [10-12]. 

The factors that determine this re-positivization (viral 
genetic material, viable or not), and its meaning (genome re-
mains; viral persistence or even reactivation and finally rein-
fection) is determined by multiple factors, some of which are 
independent of the disease proper biology, such as technical 
errors (false negatives, false positives) and cross reactions with 
other coronaviruses. 

Others depend on the biology of the virus itself, such as 
the initial viral load [13,14], the possible intermittent excretion 
or the different persistence time of the new variants [15]. Also, 
on the type of organic samples analyzed (high or low respira-
tory secretions, blood, feces) [4, 16].

Finally, determining factors of the patient. The immune 
status is shown as a very determining factor, as well as the 
medications received and age.

Improving knowledge of the viral dynamics and its modi-
fications with the different variants and with the immune re-
sponse is essential to be able to speak with greater conviction 
about persistence, reactivation or recurrence and reinfection 
and to be able to sustain the quarantine recommendations for 
patients on recovery of the primary infection in the successive 
phases of the epidemic.

HOW MUCH AND WHAT DOES REINFECTION WITH  
SARS-CoV-2 INVOLVE?

Reinfection, defined as the positivization of the RT-PCR, 
beyond three months after the primary infection, (definition ac-
cepted in the literature) whether with clinical symptoms or not, 
is another face of the SARS-CoV-2 disease, well documented.

Considering reinfection with a criterion of microbiological 
as well as clinical certainty, goes beyond simply re-positivizing 

muy pocos síntomas, otros han tenido un cuadro moderado y 
muy pocos han tenido mala evolución.

Pese a esa dinámica de rápido aclaramiento viral, las prue-
bas de laboratorio podían seguir siendo capaces de generar 
positivos en la recuperación de secuencias genómicas y esto 
ocurría en pacientes libres ya de síntomas, en otros que se-
guían enfermos y en los muy graves. Tampoco había un buen 
correlato.

Por eso y con la perspectiva de este año y medio de pan-
demia recopilamos lo que nos deja la literatura en estos aspec-
tos adelantando que, como siempre en biología, existen casos 
que saltan los límites del comportamiento general de la diná-
mica de la infección en general.

Palabras clave: COVID-19, Dinámica viral, Recuperación de material genéti-
co viral, Reinfección, SARS-CoV-2, Persistencia de PCR.

INTRODUCTION

Since the beginning of the SARS CoV2 infection pandem-
ic, the scientific world has wondered about the pathogenesis 
of the disease, the persistence of viable viruses, the duration 
of transmissibility, and the risk of reinfection. Diagnostic tests 
based on the presence of nucleic acids persisted positive in 
some patients for weeks and even months and it took a cer-
tain period of time to demonstrate their dissociation with viral 
viability.

Over time, some unknowns such as those mentioned have 
been cleared up, but others such as the duration of immunity, 
vaccine efficacy, the risk of longer-term reinfections and the 
clinical forms of second infections appear.

The Committee on COVID of the Illustrious College of 
Physicians of Madrid, has received questions both about the 
persistence of the viral presence during primary infection and 
about reinfections that it has tried to answer after multidisci-
plinary discussions.

This document collects the questions received and the 
answers that in the current state of knowledge we have been 
able to offer.

WHAT ARE THE VIRAL DYNAMICS IN PRIMARY 
SARS-CoV-2 INFECTION AND THE SIGNIFICANCE OF 
MICROBIOLOGICAL TESTS DURING THE CLINICAL 
COURSE?

It is very well documented that, after the acquisition of 
the virus, the replicative curve and the consequent viral load 
has a great rise between the second and third day before the 
onset of symptoms, reaching their zenith immediately before 
and in the first week of the disease, to decrease in the follow-
ing days [1-4].

The microbiological data on virus recovery, RNA quantifi-
cation and pathogenic viability in cell line cultures reflect and 
are consistent with the transmission capacity and infectivity 
collected in epidemiological and observational studies during 
the pandemic [5, 6]. 
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The United States provides another interstate series, based 
on a database of 3,257,478 persons with conventional serolo-
gy performed (11.6% positive and 88.6% negative and 0.1% 
doubtful) and studies the number of PCR positives at an av-
erage follow-up time of 390 days per person and again shows 
infection rates of 0.3% for those initially serologically positive 
and 3% for those negative [37]. 

These repeatedly similar figures confirm, with different 
methodologies, a significant protection at least one year after 
immunization.

Reinfection considered only from a clinical point of view 
is a fact that is attended on time and with many probabilities 
that the frequency with which we see it is much lower than 
what happens in reality due to considerations of inadvertent 
disease, both for the first as for the second episode and the 
demonstrative figures from these observational studies. 

The literature recognizes this and there are proposals to 
diagnose reinfection with clinical criteria [38].

The new variants enter fully into reinfections and their 
clinical behavior and do so fundamentally due to their higher 
prevalence in a geographical location and at a specific time. 
The Marseille series is very demonstrative in this sense, con-
firming the British variant in reinfection and the initial Wuhan 
variant in the primary infection of its cases [39]. 

The biological advantages of infectivity and the possibility 
of escape from the previous immune response are determining 
factors, although at the moment the conjecture of laboratory 
studies of the neutralizing capacity of the sera of convalescent 
or post-vaccination patients is more than the real epidemio-
logical evidence [35, 40-45].

We are already in a time of epidemic, in which it should 
become mandatory, at least in healthcare environments of me-
dium complexity, to have, together with the RT-PCR positivity, 
more information on the strains found and the viral load or 
the cycle threshold obtained. We should process more samples 
and make a greater clinical, laboratory and immuno-microbio-
logical follow-up of those infected. Naturally in controlled and 
not indiscriminate studies. 

Only then, when we accumulate series with more docu-
mentation after the disease produced by the different variants, 
the immune response to these and after the administration of 
the different vaccines, can solid conclusions be drawn about 
the natural history of COVID-19 and the effectiveness of pro-
tection. 

Now we cannot even ensure that natural infection condi-
tions a greater defense than vaccines for reinfection.

WHAT DOES REINFECTION LOOK LIKE CLINICALLY AND 
HOW IS THE IMMUNITY?

There are asymptomatic (most), some mild cases and oth-
ers more severe than the first episode, even with a fatal evo-
lution [28,29]. 

The possibility of an inflammatory potentiation mediated 
by the preexistence of antibodies is once again raised [38]. Im-

the RT-PCR. It requires demonstrating by genetic sequencing 
that the first and second episode viruses have a sufficiently 
different structure from what might be expected based on the 
mutation rate of the original inoculum. That is, to confirm that 
we are dealing with a differentiated clone or a phylogenetical-
ly different virus. Unviable demonstration in the day-to-day of 
most healthcare structures [17-20].

We know that with SARS-CoV-2 there is an early drop in 
antibodies titer, including low or no generation in mild clinical 
conditions [13, 22], although there are more and more studies 
that measure neutralizing antibodies (anti-S) and provide data 
on longer duration of these than ordinarily we titrate them in 
the standard clinical follow-up tests, suggesting that there may 
be a more durable protection than we initially intuited and more 
consistent with the reality of the observations [23, 24].

Added to this is the large number of patients who passed 
the primary infection asymptomatic and unnoticed (figures up 
to 10 times the clinically documented according to serological 
prevalence studies). Likewise, the casual observation in asymp-
tomatic samples of RT-PCR positivity in subjects who have 
already passed the disease and are outside the known time 
frame for viral persistence or its genomic fragments.

In addition to the drip of communication of cases with 
the certainty of being faced with a different virus, and there-
fore defining reinfection [25-32], studies are appearing that 
focus the estimates of reinfection.

There is a Danish series of observational follow-up of a 
long court of infected with positive RT-PCR in the first months 
of the pandemic (until June 20), and measure how many of 
these are re-infected (September to December 20), 0.65% of 
them did. 

A parallel cohort of not infected in the first wave, positiv-
ized up to 3.25%. The work shows that the primary infection 
generates an important but not total protection [33]. 

Austria has a retrospective observational epidemiological 
study along the same lines and, taking into account the weak-
nesses of these measurements, it gives equivalent figures in a 
proportion of 0.27% of reinfections and 2.85 of new infections 
in the second wave [34]. 

The British SIREN study performs clinical, serological and 
microbiological monitoring of two large cohorts of health per-
sonnel (younger and with greater exposure). One cohort with 
proven primary infection and another virgin to the infection. 
They once again demonstrate accumulated incidences of new 
infections in similar ratios (0.5% and 2.2% respectively). Again, 
significant protection is evidenced after natural infection, at 
least up to 5 months, but not complete. The study makes a 
comparison with what is known about vaccines and equates 
their protection to that of natural infection [35].

Italy, confirms reinfection rates of 0.31%, with a mean 
follow-up interval of 230 days, in Lombardy, one of its most 
severely affected regions at the beginning of the epidemic. 
This incidence of infection is 13 times lower than that of the 
virgin population [36].
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are complications of the initial phase, viral reactivation in 
its interaction with the infected host or even reinfections. 

Re-infection after this three-month period is rare 
(less than 1%), but possible, even in the five-month peri-
od of greatest protection. All this considering that all our 
references are produced in the first year of the epidemic. 

In general, reinfection is asymptomatic or very be-
nign, but it can behave like the primary infection, be 
more serious and even fatal.

New variants can change what has already been de-
scribed. It is probable that doing more extensive microbi-
ological and serological follow-up series to those already 
infected will show upward the possibility of reinfection. 

Serological follow-up studies with measurement of 
neutralizing antibodies are beginning to appear, which 
equate the protection of natural infection with that 
granted by vaccines
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Systematic use of diagnostic tests to assess the immune 
response or the degree of protection against reinfection af-
ter natural infection or vaccination is discouraged, since their 
practical consequences are not known at this time. The exist-
ing information precludes any precision regarding a possible 
need for future revaccination.

This Committee considers that when mass vaccination of 
health care workers and the general population is achieved, 
SARS-CoV-2 screening tests could be avoided at least in out-
patient care and in the case of exploratory procedures that do 
not require hospitalization. 

Keywords: COVID-19, viral variants, SARS-CoV2, vaccine escape, gap 
COVID-19, use of masks, COVID-19 screening, vaccines, follow-up of 
immunized persons.

Acciones y actitudes ante el paciente 
inmunizado contra el SARS-CoV-2

RESUMEN

El acceso a las vacunas frente a COVID-19 de millones 
de seres humanos y su alto nivel de protección frente a la 
enfermedad, tanto en sus formas leves como graves, junto 
a una verosímil disminución de la transmisión de la infec-
ción desde pacientes vacunados, ha motivado una serie de 
preguntas de los colegiados y de la sociedad. El Comité 
Científico del ICOMEM sobre esta materia ha tratado de 
responder a dichas preguntas tras discusión y consenso 
entre sus miembros. Las respuestas principales pueden re-
sumirse así:

Actions and attitudes on the immunized patients 
against SARS-CoV-2
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ABSTRACT

The access to COVID vaccines by millions of human beings 
and their high level of protection against the disease, both in 
its mild and severe forms, together with a plausible decrease 
in the transmission of the infection from vaccinated patients, 
has prompted a series of questions from the members of the 
College of Physicians of Madrid (ICOMEM) and the society. The 
ICOMEM Scientific Committee on this subject has tried to an-
swer these questions after discussion and consensus among its 
members. The main answers can be summarized as follows:

The occurrence of new SARS-CoV-2 infections in both 
vaccinated and previously infected patients is very low, in the 
observation time we already have. When breakthrough infec-
tions do occur, they are usually asymptomatic or mild and, 
purportedly, should have a lower capacity for transmission to 
other persons.

Vaccinated subjects who have contact with a SARS-
CoV-2 infected patient can avoid quarantine as long as they 
are asymptomatic, although this decision depends on variables 
such as age, occupation, circulating variants, degree of contact 
and time since vaccination. In countries with a high proportion 
of the population vaccinated, it is already suggested that ful-
ly vaccinated persons could avoid the use of masks and social 
distancing in most circumstances.
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evidence, where it exists, but also the experience and opinion 
of its partners.

HOW LONG DOES PROTECTION LAST AGAINST A NEW 
OR RECURRENT EPISODE OF COVID-19 IN VACCINATED 
PATIENTS, INFECTED PATIENTS, OR BOTH?	

The duration of protection in immunized patients is a key 
question that has substantial implications. Laboratory studies 
show great heterogeneity in the magnitude of the immune 
response to SARS-CoV-2, with no individual factors described 
that can explain them well [7-9]. About 95% of patients, or 
vaccinated persons, produce antibodies as early as 2 weeks af-
ter the onset of infection or after vaccination [10,11]. 

In vitro studies show that neutralizing activity is main-
tained at least 6 months after infection [7] although its mag-
nitude may be decreasing [12]. The decline in antibody titers 
among those who have been infected depends mainly on the 
intensity of the initial clinical presentation, being lower in cas-
es where the infection has been milder [13]. 

In any case, memory B-cell-mediated immunity specific 
for spicule, RBD and nucleocapsid proteins persists after in-
fection and will lead to a more robust antibody-mediated re-
sponse in the event of a new contact with SARS-CoV-2 [7,12]. 
Memory B cells increase progressively after infection, stabiliz-
ing by the 4th or 5th month [14] and have been observed to 
persist for at least 6 months after infection [7,12]. Occasion-
ally, the cells had not only increased in number but had un-
dergone affinity maturation and expressed neutralizing anti-
bodies of higher potency [12]. The T-cell response, responsible 
for pathogen recognition and elimination, appears 8-14 days 
after infection and CD8+ and CD4+ levels specific for protein 
S are maintained at 50% and 89%, respectively, at 6 months 
[7,15, 16]. Other studies demonstrate the persistence of this 
response nine months after infection [17] and one year after 
vaccination [18]. It is not well known whether the different 
vaccines differ in effectiveness and duration of the immune 
response and whether this is different from that produced by 
natural disease [19], although it would be expected that the 
behavior would be similar, at least in relation to the spike pro-
tein, to that produced as a consequence of naturally generated 
immunity.

WHAT IS THE SITUATION ONE YEAR LATER FOR PATIENTS 
WITH COVID-19 DIAGNOSED IN THE FIRST WAVE? 

During the first months of the pandemic, the excep-
tionality of reinfections was assumed [20], but large series 
are now available analyzing the incidence and characteristics 
of reinfections. In a Danish study [21], PCR was performed 
on 525,239 subjects during the first wave, of whom 11,068 
were positive. The population was subsequently evaluated 6 
to 9 months later, and a reinfection rate of 0.65% was found 
among previously PCR-positive subjects, whereas in previous-
ly uninfected subjects the rate was 3.27%, with the infection 
estimated to provide 80% protection against reinfection. In 
a population-based study conducted in the United States, 

La aparición de nuevas infecciones por SARS-CoV-2 tanto 
en vacunados como en previamente infectados, es muy escasa, 
en el tiempo de observación del que ya disponemos. Cuando 
ocurren infecciones de brecha, suelen ser asintomáticas o pau-
cisintomáticas y, en principio, tendrían una menor capacidad 
de trasmisión a otras personas.

Los sujetos vacunados que tienen contacto con un pa-
ciente infectado por SARS-CoV-2 pueden evitar la cuarente-
na, mientras se encuentren asintomáticos, si bien esta decisión 
depende de la edad, la profesión, las variantes circulantes, el 
grado de contacto y el tiempo pasado desde la vacunación. En 
países con una alta proporción de la población vacunada se 
sugiere ya la posibilidad de que las personas plenamente vacu-
nadas prescindan del uso de las mascarillas y el distanciamien-
to social en la mayoría de las circunstancias.

Se desaconseja la utilización de pruebas diagnósticas de 
manera sistemática para evaluar la respuesta inmune o el gra-
do de protección frente a la reinfección tras la infección natu-
ral o la vacunación, dado que en este momento se ignoran sus 
consecuencias prácticas. La información existente hasta este 
momento, impide hacer cualquier precisión frente a una posi-
ble necesidad de revacunación futura.

Este Comité considera que cuando se alcance una va-
cunación masiva de los trabajadores sanitarios, y de la po-
blación general, podrían evitarse las pruebas de cribado de  
SARS-CoV-2 al menos en la actividad asistencial ambulatoria y 
ante procesos exploratorios que no requieren hospitalización. 

Palabras clave: COVID-19, variantes virales, SARS-CoV2, escape vacunal, 
COVID-19 de brecha, uso de mascarillas, despistaje de COVID, vacunas, 
seguimiento de inmunizados

INTRODUCTION

The worldwide massive vaccination against SARS-CoV-2 
infection is a milestone of historical dimension that is being 
made possible by the development of efficient vaccines in re-
cord time. The process, carried out in an order that prioritizes 
older people or those at high risk, is raising, however, some 
questions arising from the coexistence of two populations in 
our society [1-6]. On the one hand, that of vaccinated patients 
with a low degree of risk of contracting the disease immedi-
ately and, on the other hand, that of the population awaiting 
vaccination and in whom the known risks of contracting COV-
ID-19 persist.

At the present time, it is a matter of scientific discussion, 
but also of political discussion, whether different attitudes 
should be taken with both populations, both in their medical 
follow-up and in the use of certain freedom of movements 
and social behavior. Vaccinated people do not have the same 
risks of contracting the disease as unvaccinated people and it 
is doubtful whether they require the same health monitoring 
and control measures.

For those reasons, the Scientific Committee of the Illustri-
ous College of Physicians of Madrid (ICOMEM), has set out to 
answer some questions raised by its members using scientific 
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impact on mitigating COVID-19 outbreaks, even with limited 
protection against infection [26].	

The SIREN study [27] is a prospective cohort study analyz-
ing the impact of vaccination against SARS-CoV-2 in health-
care professionals in public hospitals in the United Kingdom. 
After achieving a vaccination coverage of 89% (94% immu-
nized with the BNT162b2b2 mRNA vaccine), the authors found 
an infection incidence rate of 8/10,000 person-days 21 days 
after the first dose and 4/10,000 person-days 7 days after the 
second dose, compared to 14/10,000 person-days in the un-
vaccinated group. With this, vaccine effectiveness against all 
infections (symptomatic and asymptomatic) is estimated at 
70% (95% CI 55-85) at 21 days after the first dose and up to 
85% (95% CI 74-96) at 7 days after the second dose [27]. 

On December 20, 2020, Israel launched its national vacci-
nation campaign, against COVID-19, with BNT162b2 vaccine 
[28]. It was implemented in the entire population selected by 
the Israeli Ministry of Health and, within two months, 48% of 
the population over 16 years of age had received full vacci-
nation, 68.7% had at least one dose and 8% were unvacci-
nated patients. The vaccination campaign was initiated prior-
itizing the over-60s and the at-risk population. Two doses of 
BNT162b2 vaccine were highly effective in all age groups in 
preventing symptomatic and asymptomatic SARS-CoV-2 in-
fections, COVID-19-related hospitalizations, severe illness and 
death, including those caused by SARS-CoV-2 variant B.1.1.7. 

ARE THERE DIFFERENCES IN THE DURATION OF 
PROTECTION BETWEEN VACCINES? 

To date, there are no studies available that directly com-
pare the protection and duration of protection against COV-
ID-19 between the different vaccines. In the clinical trials 
published to date, the comparator has always been placebo, 
although in the future trials this may no longer be the case.

The mRNA-1273 8 vaccine (Moderna, Inc) is the only vac-
cine that has published data on the duration of immunity. In a 
study of 33 healthy adults participating in a phase I study, the 
activity of protein S receptor binding domain (RDB) binding 
antibodies and neutralizing antibodies remained elevated 180 
days after the second application of 100 µg of vaccine (day 
209) [29]. 

There are no published data on the duration of BNT162b2 
vaccine (Pfizer/BioNTech). However, the company has issued 
a press release announcing the interim results of the phase 
3 extension of the clinical trial. Among the 927 confirmed 
symptomatic cases of COVID-19 observed in the Phase 3 study, 
the vaccine was 91.3% effective against COVID-19 and 100% 
effective against severe infection as defined by the CDC and 
95.3% as defined by the FDA. Measurements were performed 
between seven days and six months after the second dose [30]. 
These results are pending scientific peer review and possible 
future publication.

Ad26.COV2. S vaccine (Janssen Vaccines & Prevention B.V./
Johnson & Johnson) offers an efficacy from 28 days after ad-
ministration of approximately 66% in preventing moderate 

3,257,478 persons were included, including 378,606 with pos-
itive serology and 2,876,773 with negative serology. After 90 
days, infection rates were much lower in the serology-positive 
population than in those initially serology-negative, with a ra-
tio of 0.10 (CI 0.05-0.19). Only 0.3% of seropositive patients 
had a positive PCR at follow-up, compared to 3% of the ini-
tially seronegative population [22]. Finally, in a study of 12,541 
healthcare workers [23], 11,276 of whom had no evidence of 
previous infection and 1,177 were positive, there were only 3 
cases of reinfection in those previously infected compared to 
218 in the group of workers who were basically seronegative 
for SARS-CoV-2. Nine months after the start of the study, the 
estimated incidence of reinfection for 10,000 days of exposure 
was 0.07 in the basally positive patients, compared to 1.08 in 
the initially seronegative patients, giving a relative risk of 0.11 
(0.03-0.44).

Using genomic typing, reinfection was very rare in a co-
hort studied in Marseille in which 6,771 cases diagnosed with 
COVID-19 by PCR during the first wave were followed up [24]. 
In 9 months of follow-up, reinfection was demonstrated in 46 
of them (0.51%) which were due to the local dominant variant.

In relation to possible risk factors, it seems that cases of 
reinfection are more frequent when the previous infection has 
been mild, when exposure is important and in the presence of 
immunosuppression, but in reality the cases are so few that 
it is difficult to draw firm conclusions. The same is true with 
regard to clinical features and severity. 

The problem of reinfections must be followed over time, 
since it is to be expected that these will increase as a conse-
quence of the decline of the immune response and also be-
cause of the impact that new variants may have, although this 
also needs to be confirmed. 

WHAT HAS BEEN THE IMPACT OF VACCINATION IN 
COUNTRIES THAT HAVE EXCEEDED 70% VACCINATION 
COVERAGE? 

There is still little data on the impact of vaccination in 
countries with high vaccination rates. The most recent dy-
namic data highlight that the countries with the highest per-
centage of population vaccinated with a single dose are Malta 
(71.1%), Israel (63.0%), England (57.8%), Canada (55.5%) or 
Chile (54%) and with complete vaccination are Israel (59.3%), 
Malta (45.3%), Chile (41.3%), the United States (38.8%) and 
the United Arab Emirates 38.8%[25]. Some of these countries 
have published data on the impact of vaccination on the rate 
of SARS-CoV-2 infection as well as other disease outcomes. 

A simulated study using demographic data from the Unit-
ed States evaluates the impact of a COVID-19 vaccination 
campaign with two doses of vaccine. Vaccination would re-
duce the attack rate from 9% to 4.6% (95% CrI: 4.3% - 5.0%) 
over 300 days. The highest relative reduction would be among 
those over 65 years of age. In addition, vaccination would re-
duce the rate of hospitalization, ICU admission, and deaths by 
63.5%, 65.6%, and 69.3%, respectively, over the same period. 
The authors conclude that vaccination can have a substantial 
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United States of America to the lifting of the obligation for vac-
cinees to wear masks, especially outdoors, and to maintain phys-
ical distance, both outdoors and in most enclosed spaces [38,39].

IS CONFINEMENT OF VACCINATED OR PREVIOUSLY 
INFECTED PATIENTS JUSTIFIED AFTER CONTACT WITH A 
PATIENT WITH ACUTE SARS-CoV-2 INFECTION? 

The risk of infection in a fully vaccinated person or a per-
son who has had COVID-19 and who has contact with a per-
son with active SARS-CoV-2 infection is low. Depending on 
the vaccine used and the characteristics of the population, it 
ranges from 5% to 28% (the reinfection rate may be even low-
er). This has allowed some agencies to relax the measures to 
be taken after documented contact [39, 40]. In the opinion of 
this Committee and with the information currently available, 
it is considered that factors that may modify the risk of infec-
tion and the severity for the individual and his or her potential 
contacts whom he or she might infect should be considered in 
making the decision to isolate and quarantine in this situation. 
Factors to be considered in establishing the indication for iso-
lation and quarantine include:

- Place of residence or work: for residents or workers in 
healthcare or social-healthcare facilities, isolation and quar-
antine should still be considered if there has been well-doc-
umented close contact with a person with active SARS-CoV-2 
infection.

- Immunosuppression status: immunosuppressed persons 
may have had a worse response to the vaccine and are at in-
creased risk of infection. 

- Age: the risk of not producing an adequate immune re-
sponse is higher at older ages.

- Circulating variants: these may be variants against 
which protective immunity is potentially not induced by the 
vaccines used.

- Vaccine type: vaccines offer different degrees of pro-
tection and may protect differently against some circulating 
variants.

- Degree of contact: the risk of infection varies with the 
duration and intimacy of the contact (cohabitant in the same 
household, occasional outdoor contact,...).

- Time since vaccination: the duration of protection is un-
known. The longer the time since vaccination, the higher the 
risk of infection due to the disappearance of immunity.

Thus, vaccinated persons who have had close contact with 
a patient with active COVID do not have to undergo quarantine 
or isolation, except in the circumstances previously mentioned 
or if they present symptoms compatible with SARS-CoV-2 in-
fection. In the latter case, isolation and diagnostic testing for 
COVID-19 should be performed.

IS THERE A REASON TO PROHIBIT SOCIAL AND WORK 
MEETINGS BETWEEN VACCINATED OR PREVIOUSLY 
INFECTED PEOPLE?

In the United States of America, 101 million people have 

to severe/critical forms of COVID-19, and 85% in preventing 
severe and critical forms [31]. The study showed that efficacy 
continued to increase for 8 weeks after administration, espe-
cially for severe and critical COVID-19. No decrease in efficacy 
was observed among 3,000 vaccinees followed for 11 weeks or 
among 1,000 vaccinees followed for 15 weeks [31]. 

There are no studies evaluating the duration of protec-
tion of the ChAdOx1 nCoV-19 vaccine (Oxford Vaccine Group/
AstraZeneca). The vaccine shows an overall efficacy to protect 
against symptomatic disease of 63.1% (51.8-71.7) and 100% 
efficacy to prevent severe cases, starting 2 weeks after the 2nd 
dose [32]. 

WHAT IS THE RISK OF TRANSMISSION OF SARS-CoV-2 
TO NAÏVE PERSONS FROM VACCINATED PATIENTS WHO 
ACQUIRE ASYMPTOMATIC OR OLIGOSYMPTOMATIC 
INFECTION? 

There is some indirect evidence that in infections in vacci-
nated persons there may be a reduced risk of SARS-CoV-2 virus 
transmission. First, the viral load of the relatively few vaccinat-
ed persons who become infected is generally lower than that 
of unvaccinated infectees [33]; this suggests lower infectivity, 
either because any transmission requires sufficient inoculum 
or because presumably the duration of the transmission period 
is shorter. Second, vaccination has been shown to reduce the 
risk of infection, both symptomatic and asymptomatic [34]. In 
principle, the uninfected should not be able to infect.

In Scotland, COVID-19 cases and hospitalizations in (un-
vaccinated) household members of vaccinated healthcare 
workers have been identified from December 8, 2020, to March 
3, 2021. Within 14 days of the first dose of the healthcare 
worker vaccine, a 30% reduction in COVID-19 cases (27% in 
hospitalizations) was observed in household contacts, consist-
ent with an effect of vaccination on transmission [35].

In another study, in England, the proportion of household 
contacts who had a positive PCR between 2 and 14 days after 
the index cases had been vaccinated was analyzed and com-
pared with infections in households in which the index case 
was not vaccinated. Adults infected with SARS-CoV-2 three 
weeks after receiving a dose of Pfizer-BioNTech or Oxford-As-
traZeneca vaccine were 38-49% less likely to transmit the vi-
rus to their household contacts than unvaccinated index cases. 
The results were similar regardless of the age of the cases or 
contacts [36,37]. 

It is noteworthy that the reduction in transmission in the 
few infected subjects after vaccination is probably greater 
than that observed in these two studies, as these were done 
after a first dose of vaccine, and the reduction in transmission 
is expected to be even greater after the second dose. On the 
other hand, the evidence has been obtained in the scenario of 
highest possible transmission, since both the index cases and 
their contacts shared a home, where people do not usually 
wear masks and the physical distance is very small. 

This type of evidence (significant reduction in the risk of 
infection and transmission by vaccinees) has contributed in the 
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clearance appears to require collaboration between humoral 
and cellular responses [52]. CD8+ T-cell depletion in convales-
cent macaques partially abrogates the protective efficacy of 
natural immunity against re-exposure to SARS-CoV-2, sug-
gesting a role for cellular immunity in the context of declining 
or subprotective antibody titers and indicating that cellular 
immune responses may contribute to protection if antibody 
responses are suboptimal [53].

Cell-mediated immunity by itself does not prevent infec-
tion, but it is important in clearing it once it has begun. They 
can make the difference between a mild infection and a se-
vere one requiring hospital treatment. If the cellular response 
is able to eliminate infected cells before the virus spreads 
through the body, it will influence the course of the disease. 
It could also reduce transmission by restricting the amount of 
circulating virus, which would mean that it would spread few-
er viral particles in the community.

Multiple studies suggest that circulating antibodies to 
coronaviruses may be short-lived or of low magnitude and po-
tency [54, 55]. Therefore, rapid expansion of vaccine-induced 
memory lymphocytes may be needed to stimulate immunity 
and reduce disease and COVID-19 transmission [56,57].

For these reasons, one of the main goals of vaccines 
against SARS-CoV-2 should be to induce memory T cells both 
in the circulation and in tissues. Initial studies with the dif-
ferent vaccines already marketed demonstrated the induction 
of a sufficient cellular response. It is now important to mon-
itor the stability of memory T cells over months and years in 
animal models and in humans. Work in SARS suggests that 
memory T cells against SARS-CoV-2 are long-lived, but more 
research and more time are required for full evaluation of the 
duration of immunity to SARS-CoV-2 [58]. Unfortunately, at 
this time, we do not yet have simple tests for routine clinical 
application to measure the cell-mediated immune response in 
patients immunized against COVID [59]. 

WHAT WOULD BE THE REASONS AND TIMING OF NEW 
BOOSTER DOSES? 

We have just commented that the time of protection due 
to both natural immunity and vaccination or the association 
of the two is not precisely known. Nor do we have any rou-
tine test that would help us to mark the beginning of a state 
of unprotection and risk of reinfection. Taking as an example 
a long-term epidemiological study (35 years) on immunity to 
other seasonal coronaviruses and evaluating the frequency of 
reinfection by sampling every 3 to 6 months, it was concluded 
that protective immunity is short-lived and natural reinfec-
tions occurred more frequently after 12 months [60]. We do 
not know if this case of one type of coronavirus represents all 
others and in particular SARS-CoV-2.

The aspects discussed above would open up the possibility 
that the administration of booster doses of existing vaccines 
or the administration of new vaccines adapted to the new var-
iants that might appear might be necessary, but at this time 
both possibilities, in our opinion, remain speculative. Very re-

been vaccinated as of April 30, 2021, and CDC is aware of 
10,262 SARS-CoV-2 gap infections in fully vaccinated persons 
(0.01%). Twenty-seven percent of those gap infections were 
asymptomatic and only 1.5% of the total infected died [41]. 

On this basis, the CDC has just released its recommen-
dations for vaccinated patients [39] which include the rec-
ommendation that these individuals resume their activities 
without wearing masks or physically distancing themselves, 
except when required by applicable regulations. They also rec-
ommend resuming domestic travel and refraining from pre- or 
post-travel testing or self-quarantine after travel. We believe 
that in Spain, once similar conditions to those in the United 
States in terms of vaccination and transmission have been 
achieved, these recommendations can be taken on board, al-
though the sensible application of these measures requires the 
responsibility of all [42]. 

For the time being, fully vaccinated individuals should 
continue to be tested for COVID-19 if they experience compat-
ible symptoms and follow existing travel health requirements 
and recommendations.

Mathematical simulations suggest that vaccination of at 
least 75% of the population is necessary for the vaccine to be 
the only pandemic control measure (making all others unnec-
essary) [43,44].

WHAT IS THE APPROPRIATE POLICY FOR FOLLOW-
UP WITH LABORATORY TESTING OF VACCINATED OR 
PREVIOUSLY INFECTED PATIENTS? 

Although some studies show a high correlation between 
IgG production and neutralizing activity [45] against the virus, 
current serological diagnostic tests against SARS-CoV-2 have 
limitations in estimating such activity [10,11,46,47]. In addi-
tion, the level of neutralizing antibodies that protect against 
COVID-19 infection or reinfection is unknown [11,47]. On the 
other hand, the presence of antibodies can decline significant-
ly over time without necessarily leading to loss of neutralizing 
activity [47,48] and several studies have shown that B and T 
cell memory, remain for a period of at least 8 to 10 months 
after natural or vaccinal infection [7,11, 29,48,49]. 

In summary, the duration of protective immunity and 
immune memory after COVID-19 infection and the ability of 
diagnostic tests to predict it are unknown [10]. Therefore, the 
use of such tests to assess the immune response after vacci-
nation or the degree of protection against reinfection after 
the first infection is generally discouraged [50,51]. At present, 
a low antibody titer is not a recommendation to administer 
additional doses of the same or other vaccines or to decide 
between one or two doses in vaccines where two doses are 
recommended [51].

WHAT IS EXPECTED FROM CELLULAR IMMUNITY TESTING 
IN PATIENTS IMMUNIZED AGAINST SARS-CoV-2? 

Cell-mediated immunity appears to be an important part 
of the immune response to SARS-CoV-2 whether naturally oc-
curring or vaccine-induced. In natural infection, effective virus 
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infection is discouraged [50,51]. Protection against COVID-19 
by vaccination is not 100%, which means that with current 
vaccines there is a variable percentage of COVID-19 gap. This 
situation is common in almost all vaccine-preventable diseas-
es. In these patients, it does not seem plausible or indicated to 
perform a new vaccination with a different model (RNA-atten-
uated virus and vice versa), or to administer booster doses of 
vaccine, as mentioned above. 

True protection in these situations will be provided by the 
environment when the degree of vaccination reaches at least 
75% of the population. Therefore, in these patients in whom 
the risk of gap COVID-19 is higher [64], it would be advisable 
to maximize the usual preventive measures.

CONCLUSIONS

1.- As a consequence of the activation of the immune 
response in patients vaccinated or infected with SARS-
CoV-2, the occurrence of reinfections in the observation 
period available to date (6 to 15 months) is very low. This 
is demonstrated by data from countries with already very 
high rates of vaccinated population.

2.- Gap infections in patients with previous infec-
tion, vaccinated, or both, are generally asymptomatic or 
paucisymptomatic and potentially have a lower capacity 
of transmission to non-immunized persons, as a conse-
quence of presenting a lower inoculum.

3.- There are no comparative studies between vac-
cines that can demonstrate differences in the duration of 
protection between them.

4.- The use of serological tests indiscriminately for 
the follow-up of patients after natural infection or vacci-
nation is discouraged, since their clinical significance and 
practical consequences are not known at this time. 

5.- Data from countries with a high proportion of the 
population vaccinated suggest the possibility that ful-
ly vaccinated persons can be dispensed with the use of 
masks and social distancing in most circumstances. They 
can also avoid quarantine after contact with infected pa-
tients with exceptions, determined by type of work, ad-
vanced age or immunosuppression, among others.

6.- The need for revaccination with the same or 
new vaccines is, at this time, merely speculative, since 
the existing information prevents any precision on this 
subject.

7.- PCR screening of patients to be hospitalized 
should be maintained for the time being in order to avoid 
nosocomial outbreaks, until community transmission 
rates in our environment fall further. On the other hand, 
this Committee considers that screening tests could be 
avoided in outpatient activity where the contact of the 
vaccinated patient is restricted to health personnel, who 
are also vaccinated. 

cent data would allow us to be even more optimistic about the 
persistence of the immunity provided by natural infection or 
current vaccines [61].

IN VACCINATED PATIENTS OR PATIENTS WITH PAST 
INFECTION WHO ARE GOING TO UNDERGO SURGERY 
OR INVASIVE TESTS, ARE COVID SCREENING TESTS 
NECESSARY PRIOR TO SURGERY OR INVASIVE TESTS?

The hospital environment has nothing to do with other 
scenarios of everyday life, and therefore it is necessary to adapt 
protection measures to the environment in which we move. In 
general, hospitals must remain safe places, since patients are 
a more vulnerable population in themselves. It is essential to 
keep the “clean” areas separate from the “contaminated” areas 
(COVID-19 inpatient wards) in order to be able to provide good 
and safe care. To achieve this, hospitals have implemented a 
series of measures that have made it possible to reduce the risk 
of nosocomial infection to a minimum. These measures include 
screening with PCR tests for patients who are going to under-
go surgery, invasive tests that generate aerosols (endoscopy, 
spirometry, etc.) or require hospital admission. In addition to 
giving them specific recommendations on limiting contacts, 
use of masks, etc. 

The appearance of vaccines that reduce the risk of severe 
disease and hospitalization [33,62,63] and the publications 
that point out that vaccinated persons can contract the infec-
tion but usually have a very low viral load [33], is countered by 
the fact that this risk is not zero. 

We believe that at this time, in the hospital setting, it is 
necessary to continue to maintain the recommendations and 
screening with PCR (currently the most specific and sensitive 
test) for the group of patients who are going to undergo sur-
gery, hospitalization, etc., in order to avoid possible in-hospital 
outbreaks. It is important to take into account, when main-
taining this measure, the percentage of the population vac-
cinated.

Another different scenario is hospital outpatient care of 
vaccinated patients. As previously mentioned, before the pa-
tient undergoes any diagnostic-therapeutic test that gener-
ates aerosols, minor surgery or major outpatient surgery, he/
she is screened with PCR. In this case the risk of transmission, 
professional-patient or vice versa, is even lower, since both 
groups are usually vaccinated. Moreover, these procedures are 
performed in areas where there is no contact with hospital-
ized patients. It is in this context that this committee is of the 
opinion that PCR could be omitted prior to the performance 
of these outpatient procedures, maintaining only the standard 
prevention measures.

WHAT SHOULD BE THE ATTITUDE TOWARDS VACCINATED 
PATIENTS IN WHOSE EVOLUTION THE ABSENCE OF 
ANTIBODIES IS DETECTED? 

As previously discussed, the use of antibody titer meas-
urement tests to assess the immune response after vaccination 
or the degree of protection against reinfection after the first 
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Decálogo para la selección del antibiótico oral 
en las infecciones respiratorias de vías bajas

RESUMEN

Las infecciones del tracto respiratorio inferior, incluyen-
do las exacerbaciones de la enfermedad pulmonar obstructi-
va crónica (EPOC) y la neumonía adquirida en la comunidad 
(NAC), son uno de los motivos de consulta más frecuentes en 
atención primaria y los servicios de urgencias hospitalarios, y 
son la causa de una elevada prescripción de antimicrobianos. 
La selección del tratamiento oral más adecuado con antibióti-
cos se basa en diferentes aspectos e incluye considerar en pri-
mer lugar una etiología bacteriana y no una infección vírica, 
conocer los patógenos bacterianos que más frecuentemente 
causa estas infecciones y la frecuencia local de su resisten-
cia antimicrobiana. Además, el tratamiento debe prescribirse 
rápidamente y los antibióticos deben seleccionarse entre los 
que tienen un modo de acción más rápido, logrando el mayor 
efecto en el menor tiempo y con el menor número de efectos 
adversos (toxicidad, interacciones, resistencia y/o impacto eco-
lógico). Siempre que sea posible, hay que rotar y diversificar los 
antimicrobianos y pasar a la vía oral lo antes posible. Con es-
tas premisas, las guías de tratamiento oral de la exacerbación 
leve o moderada de la EPOC y NAC en España incluyen como 
primera opción los antibióticos betalactámicos (amoxicilina y 
amoxicilina-clavulánico y cefditoreno), en determinadas situa-
ciones asociados a un macrólido, y relegando las fluoroquino-
lonas como alternativa, salvo en los casos en que se sospeche 
la presencia de Pseudomonas aeruginosa.
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ABSTRACT 

Lower respiratory tract infections, including chronic 
obstructive pulmonary disease exacerbations (COPD-E) and 
community acquired pneumonia (CAP), are one of the most 
frequent reasons for consultation in primary care and hospital 
emergency departments, and are the cause of a high prescription 
of antimicrobial agents. The selection of the most appropriate oral 
antibiotic treatment is based on different aspects and includes 
to first consider a bacterial aetiology and not a viral infection, to 
know the bacterial pathogen that most frequently cause these 
infections and the frequency of their local antimicrobial resistance. 
Treatment should also be prescribed quickly and antibiotics should 
be selected among those with a quicker mode of action, achieving 
the greatest effect in the shortest time and with the fewest 
adverse effects (toxicity, interactions, resistance and/or ecological 
impact). Whenever possible, antimicrobials should be rotated and 
diversified and switched to the oral route as soon as possible. 
With these premises, the oral treatment guidelines for mild or 
moderate COPD-E and CAP in Spain include as first options beta-
lactam antibiotics (amoxicillin and amoxicillin-clavulanate and 
cefditoren), in certain situations associated with a macrolide, and 
relegating fluoroquinolones as an alternative, except in cases 
where the presence of Pseudomonas aeruginosa is suspected. 
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in a third of cases. Identifying the aetiology that causes this 
exacerbation is of great importance in order to establish ap-
propriate treatment. It is also important to identify patients 
who can be safely treated without antibiotics and to optimise 
treatment for those who need it [9]. In CAP, the majority is of 
bacterial aetiology, although in almost two thirds of patients it 
may remain unidentified, either because of a lack of microbi-
ological diagnosis or because insufficient methods are used to 
identify the pathogen [10]. 

To identify a bacterial aetiology as the cause of the exac-
erbation, markers such as C-reactive protein and procalcitonin 
have been described, but the systematic usefulness of their use 
in these cases has not been established and their use in real life 
is very restricted [9]. A meta-analysis suggests that procalciton-
in may be useful in reducing antibiotic prescribing, without af-
fecting the rate of treatment failure, length of hospitalisation, 
recurrence or mortality [11]. However, due to the methodolog-
ical limitations, the evidence is still low to moderate, so a gen-
eral recommendation for the use of this or any other biomarker 
to establish the bacterial aetiology of an exacerbation cannot 
be established. A similar situation occurs in patients with CAP, 
where procalcitonin may be more useful in those cases where 
serial determinations are performed and as a guide in reducing 
the duration of antimicrobial therapy [12,13].

The classic Anthonisen criteria [14] for COPD exacerba-
tion, based on clinical data of changes in symptomatology, 
increased dyspnoea, cough and sputum, and especially change 
in sputum colour, with all possible concerns, are still present 
in daily practice. The administration of antibiotics in COPD 
is more effective than placebo in exacerbations that meet at 
least two of the following three criteria: increased dyspnoea, 
sputum purulence or increased sputum volume. However, of 

INTRODUCTION

Lower respiratory tract infections (LRTI) are one of the most 
frequent reasons for consultation in primary care and hospital 
emergency departments, and are the cause of a high prescrip-
tion of antimicrobial agents [1-3]. It is therefore necessary to 
consider a series of premises that guide their choice, especially 
in cases in which the patient’s situation allows oral treatment, 
since their follow-up will be performed on an outpatient ba-
sis. For this reason, a group of professionals from the fields of 
primary care, hospital emergency medicine, internal medicine, 
infectious diseases, pneumology and clinical microbiology have 
proposed a Decalogue that summarises the criteria that, as a 
priority, should be taken into account when choosing oral an-
timicrobial treatment in exacerbations of chronic obstructive 
pulmonary disease (COPD) and community-acquired pneumo-
nia (CAP). Many of the aspects listed here have been previous-
ly reviewed in greater depth [4-8]. This Decalogue is based on 
published scientific evidence and the personal experience of the 
panel of the authors. The recommendations are aligned with the 
principles of the National Plan against Antimicrobial Resistance 
(PRAN) of the Spanish Agency of Medicines and Health Products 
(AEMPS), which aims, among other objectives, to improve the 
prescription of this group of drugs in order to reduce antimi-
crobial resistance (https://www.resistenciaantibioticos.es/es, ac-
cessed 30 December 2021). 

1.- IS THIS A BACTERIAL INFECTION? 

The most common cause of COPD exacerbation is bac-
terial infection of the tracheobronchial tree. However, there 
are other possible aetiologies such as virus, contamination, 
thromboembolism or heart failure and the cause is not known 

Figure 1	 �Suspicion of bacterial infection in COPD exacerbation and decision of 
antimicrobial treatment [modified from reference 9]

https://www.resistenciaantibioticos.es/es
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is difficult to establish, even when complex and invasive di-
agnostic methods are used. Although the possible role of the 
usual microbiota in LRTIs, especially in COPD exacerbation, is 
currently being discussed, the focus is on the microorganisms 
traditionally associated with these infections. In CAP, the ae-
tiology is usually monomicrobial. Globally, the most frequent 
agent is S. pneumoniae (20-65%) [19] and should always be 
taken into account when establishing antibiotic coverage. 
With increasing age, the frequency of microorganisms clas-
sically referred to as “atypical” (L. pneumophila, Mycoplasma 
pneumoniae and Chlamydia pneumoniae) decreases and the 
incidence of Haemophilus influenzae and Gram-negative ba-
cilli increases [10,20,21]. In a smaller percentage of the cas-
es, it may be due to viral agents (12-18%) and there may be 
associations of several pathogens (8-14%) [19]. However, the 
aetiology of CAP is conditioned by comorbidity, baseline func-
tional status, severity of the acute episode, previously received 
antimicrobial treatments, contact with the hospital system or 
place of residence. Therefore, an aetiological approach accord-
ing to risk factors for resistant microorganisms and severity 
level is also recommended [22]. 

In COPD exacerbations, the microorganisms involved vary 

the three recommended criteria, the one that best predicts 
bacterial infection is the change in sputum colour and puru-
lence [14,15] (Figure 1). In contrast, mucous sputum is rare-
ly associated with bacterial infection [17] and in these cases 
other causes must be considered. Antibiotics are particularly 
indicated in severe COPD exacerbations and in the presence of 
purulent sputum. Sputum analysis (Gram stain and culture) is 
only indicated in patients with severe or very severe exacer-
bations, in those with frequent exacerbations, bronchiectasis, 
need for ventilation or in case of antibiotic treatment failure.

In CAP the diagnostic criteria are based on radiological 
changes and respiratory symptoms such as cough, purulent 
sputum, dyspnoea and chest pain, as well as fever. In patients 
with criteria for hospitalisation, Gram stain and culture are 
recommended as a minimum when sputum is purulent and 
detection of Streptococcus pneumoniae and Legionella pneu-
mophila antigen [18]. 

2.- MOST LIKELY AETIOLOGY: MAXIMISING 
ERADICATION AND ADJUSTING SPECTRUM 

Microbiological diagnosis in COPD exacerbations and CAP 

Figure 2	 �Antimicrobial spectrum of the main oral antibiotics in the treatment of lower respiratory tract 
infections [modified from reference 4].
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patient’s microbiota. Currently, cefditoren, levofloxacin, moxi-
floxacin and amoxicillin-clavulanic acid in this order have the 
most appropriate spectrum over the most prevalent pathogens 
involved in COPD exacerbations and CAP. Moreover, they have 
also the most relevant PK/PD characteristics in these infections 
and are therefore included in most antimicrobial treatment 
guidelines [2,9,16,20,29-35] (Figure 2).

3.- KNOWING THE LOCAL RESISTANCE MAP

In addition to knowing the possible microorganisms in-
volved in LRTI, it is always necessary to take into account the 
resistance mechanisms that may be present and to know their 
frequency at the local level. This will ensure better criteria in the 
choice of antimicrobial treatment. The latest report of the In-
stituto de Salud Carlos III, the reference center in Spain, which 
collects data on resistance of different pathogens, indicates 
that resistance rates to penicillin and third generation ceph-
alosporins in S. pneumoniae have decreased over the years, 
reaching 21.7% and 6.0%, respectively, in 2020 [36]. Resist-
ance to macrolides would be close to 25%, with simultaneous 
resistance to both compounds estimated at around 12%. These 
isolates are increasing in some serotypes not included in the 
thirteen-valent pneumococcal conjugate vaccine [37,38]. Sur-
veillance studies conducted in Spain have shown that among 
oral cephalosporins, cefditoren has a similar behaviour to intra-
venous third-generation cephalosporins, with higher rates of 
resistance to cefaclor, cefuroxime and cefixime [39]. Resistance 
to fluoroquinolones is reported to be less than 2% [36]. 

according to the type of patient, risk factors and comorbidities. 
In many cases, they have been named “potentially pathogenic 
microorganisms” (PPMs) as they can be isolated both in the 
stable phase and during exacerbations [23,24]. H. influenzae is 
more prominent than in CAP, although S. pneumoniae and M. 
catarrhalis may also be present, and to a lesser extent, the so-
called “atypicals” [25]. In older patients, Pseudomonas aerugi-
nosa, other Gram-negative bacilli or even Staphylococcus au-
reus may also be isolated in microbiological cultures, especially 
in those with bronchiectasis [26]. Anaerobic microorganisms 
may be detected in COPD, especially in the stable phase. These 
tend to disappear or become less diverse during exacerbations 
and have therefore been assigned a protective value against 
PPM infection [27]. 

On the other hand, in the antibiotic treatment of CAP, 
we must try to achieve microbiological eradication, for which 
it is most convenient to use the most active antibiotics with 
the highest bactericidal activity against the possible causative 
pathogens and those that best meet the PK/PD parameters of 
clinical and microbiological efficacy. In COPD exacerbation, al-
though the therapeutic objective should also be eradication, 
in practice reduction in the bacterial load is achieved, and a 
correlation can be established between this reduction and 
the appearance of a new exacerbation [28]. However, effec-
tiveness, with the aim of achieving maximum microbiological 
eradication, must be achieved by using the antibiotic with the 
most restricted spectrum possible to the microorganisms most 
commonly isolated in this type of infection, in such a way as 
to minimise antibiotic selection pressure or alterations in the 

Phenotype Penicillin
Ampicillin/ 
amoxicillin

Amoxicilin-
clavulanate

Cefuroxime Cefixime Cefotaxime Cefditoren
Imipenem /
meropenem

Beta-lac-
tamase

Altered 
PBPs

Prevalence

Streptococcus pneumoniae 

Pen-S, CTX-S (Wild type) S S S S S S S S - - 80-90%

Pen-I/R, CTX-S I/R I I I/R I/R S S S - 1A,2X,SB 5-10%

Pen-S, CTX-I/R S I I R R I/R I/R S - 2x <1%

Pen-I, CTX-I/R I I I I/R R I/R I/R S - 1A,2X <1%

Pen-R, CTX-I/R R R R R R I/R I/R I/R - 1A,2X,SB 2-5%

Haemophillus influenzae

Wild Type R S S S S S S S - 60-70%

BLPAR: β-lactamase-(+) ampicillin-resistant R R↑ S S S S S S
TEM-1, 

ROB
-

20-30%

(decreasing)

BLNAR: β-lactamase-(-) ampicillin-resistant R R↓ R↓ R S↓ S S S - 3
5-10%

(increasing)

BLPACR: β-lactamase-(+) amoxicillin-
clavulanate-resistant

R R↑ R R↓ S↓ S S S
TEM-1, 

ROB
3

<3%

(increasing)

Table 1	� Susceptibility phenotypes and resistance mechanisms in S. pneumoniae and H. influenzae and the inferred 
prevalence in Spain [36-43].

Arrows indicate low (R↓) and high level (R↑) resistance or decrease susceptibility (S↓). 
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to have antimicrobial activity against the main aetiological 
causes of these infectious syndromes, also taking into account 
the resistance characteristic of these microorganisms (point 3 
of the Decalogue). Regarding the antimicrobial potency, we 
should select those antibiotics with a high activity translated 
into the ability to eliminate a greater number of microorgan-
isms per unit of time, i.e. to achieve greater inhibition and, if 
possible, eradication of bacterial inoculum in the shortest pos-
sible time. 

A bactericidal antibiotic is defined as an antibiotic with 
the ability to reduce ≥3 log10 (99.9%)/cfu/mL of the bacteri-
al inoculum in a given period of time [48]. Examples of this 
group of antibiotics include beta-lactams, aminoglycosides 
and fluoroquinolones. Their bactericidal activity is generally 
determined by so-called lethality or kill curves, which measure 
the reduction of the bacterial inoculum over time. In general, 
a bacterial inoculum of 106 cfu/mL is assumed and the effect is 
measured over a period of less than 24 hours. An antibiotic is 
defined as bacteriostatic when the reduction in bacterial inoc-
ulum is <3 log10 cfu/mL over a given period of time. Examples 
of these other antibiotics include, among others, macrolides, 
clindamycin and tetracyclines. Furthermore, some antibiotics 
exhibit greater bactericidal activity at a higher dose or con-
centration of the drug at the site of infection and in a shorter 
period of time, i.e. the higher the dose of the antibiotic, the 
greater the bactericidal activity, and the faster as in the case of 
aminoglycosides. However, others maintain their bactericidal 
activity independently of the dose or concentration; this is the 
case of beta-lactams.

Therefore, in CAP and exacerbation of COPD and particu-
larly in elderly patients or with comorbidities, antibiotics with 
faster action are more adequate [4,20]. This feature can im-
prove the prognosis of the patients and avoid complications or 
sequels. When a comparison of the duration of the comorbid-
ity period is made when compare treatments with antibiotics 
that achieve rapid decreases in bacterial concentration versus 
those that only produces slow decreases, the results are in fa-
vour of the formers. Antibiotics with high bactericidal capacity 
have a shorter comorbidity period and, therefore, an earlier 
and more stable period of normality, in contrast to antibiot-
ics with low bactericidal capacity. This translates into better 
control of the patient’s comorbidity, early clinical stabilisation, 
and a decrease in the average length of stay and its associated 
costs [49,50]. Late control of infection may even jeopardise pa-
tient survival as a result of decompensation of comorbidities.

The bactericidal activity of oral antibiotics used in the 
treatment of community-acquired LRTIs are clearly different 
against the main respiratory pathogens (S. pneumoniae, H. in-
fluenzae and M. catarrhalis) [5,51]. When comparing several of 
them (cefuroxime, cefpodoxime, cefixime, amoxicillin-clavu-
lanic acid, cefditoren and levofloxacin), cefditoren and levo-
floxacin show a greater bactericidal effect in the log10 cfu/h 
reduction curves, both at 4 and 24 hours. 

Another relevant aspect in the context of LRTIs is speed 
of reduction of inflammatory parameters, clinical recovery and 

Although there are few recent data in Spanish studies, 
resistance in H. influenzae due to production of beta-lacta-
mases and conferring resistance to amoxicillin, but with sen-
sitivity to amoxicillin-clavulanic acid, has stabilised at around 
20-25%. On the other hand, and as in other countries, resist-
ance to amoxicillin and oral cephalosporins such as cefaclor 
or cefuroxime, and sometimes to amoxicillin-clavulanic acid, 
is increasing [40,41]. Third-generation cephalosporins, cefotax-
ime or ceftriaxone, would not be affected, as would cefditoren, 
which maintains its activity in these isolates [38]. Beta-lacta-
mase-producing strains with altered PBPs and combined resist-
ance to amoxicillin, amoxicillin-clavulanic acid, oral cephalo-
sporins and, to a lesser extent, third-generation cephalosporins, 
including cefditoren, are also increasing. As in S. pneumoniae, 
resistance to fluoroquinolones would be scarce and would be 
present mainly in patients with chronic bronchial infection and 
extensive exposure to this group of antimicrobials [41-43]. 

Recent data on M. catarrhalis are also scarce, although 
they indicate a high proportion of isolates with beta-lactama-
ses (TEM or BRO) inhibited by clavulanic acid and low percent-
ages of resistance to macrolides and fluoroquinolones [44,45]. 

M. pneumoniae is intrinsically resistant to penicillins, with 
macrolide resistance below 10%. In contrast, susceptibility to 
tetracyclines and fluoroquinolones is almost universal in this 
pathogen [46]. 

Finally, P. aeruginosa is intrinsically resistant to a large 
number of antimicrobials, narrowing oral therapeutic options 
to fluoroquinolones. Resistance figures may vary depending on 
the type of patient, being higher in those with chronic bronchi-
al infection with previous treatment with this group of antimi-
crobials. In Spain, it would be higher than that found in other 
countries [47].

Table 1 shows the common susceptibility phenotypes in 
S. pneumoniae and H. influenzae, the associated resistance 
mechanism and the inferred prevalence of these phenotypes 
in Spain [36-43].

4.- TO BE QUICK IN ACTION AND EFFECT 

In general, in most infectious syndromes and particularly 
in LRTI, the efficacy of antimicrobial treatment is fundament in 
two pillar: 1) control of the microbial inoculum (guided by the 
antimicrobial chosen) and 2) control of the focus (instrumental 
or surgical, organic or inorganic biofilm, …). Derived from both 
actions, the speed of medical action in the execution of each 
control strategy and that of the antimicrobial activity trans-
lated into its bactericidal effect are essential elements. In fact, 
infection is an increasingly dynamic process and must be man-
aged as a time-dependent code. In short, “time is money, and 
time is life”. 

To achieve these objectives in LRTIs, we must demand that 
the antimicrobial chosen has two important characteristics: 1) 
adequate antimicrobial spectrum and 2) optimal antimicro-
bial potency. Through its ability to cover the microbiological 
spectrum in an exacerbation of COPD or CAP, we will be sure 
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The adverse effects of antibiotics that affect their safe-
ty are due to different mechanisms including direct toxicity, 
interaction with other drugs, development of resistance and 
alteration of the microbiota [56]. The latter two are addressed 
in point 7 of this Decalogue. Toxicity is generally low at ap-
proved therapeutic doses and may be due to direct or indirect 
action on cells or tissues. These include mitochondrial dysfunc-
tion leading to organ damage and immunoparalysis. Damage 
can be caused by dose-dependent pharmacodynamics and 
pharmacokinetic interactions between the antibiotic and the 
eukaryotic cells and other drugs respectively, such as cardiac 
arrhythmias with fluoroquinolones and macrolides and colla-
gen toxicity and neurotoxicity with fluoroquinolones. It is also 
caused by idiosyncratic immune-mediated reactions similar to 
anaphylaxis with effects ranging from rashes to toxic epider-
mal necrolysis or Stevens-Johnson syndrome [57]. 

Nausea, vomiting and diarrhoea are the most frequent ad-
verse effects of oral antibiotics, but are particularly observed 
when clavulanic acid is administered at doses above 250 mg/
day. As amoxicillin 500 mg and 875 mg tablets available in 
Spain contain more than 125 mg of clavulanic acid, the usual 
three-times-daily regimens increase the risk of vomiting and 
diarrhoea. In addition, amoxicillin-clavulanic acid is considered 
a hepatotoxic drug and has been associated with genetic var-
iations in the HLA type II system, advanced age and the use 
of several courses of treatment [58,59]. Fluoroquinolones can 
produce different adverse effects, already discussed above. 
These are more frequent in patients with specific risk factors 
for each adverse effect [60] (Table 2). 

In relation to interactions with other drugs, they usually 
occur by modification of their pharmacokinetic properties at 
different levels that affect absorption, protein binding, metab-
olism, especially by impact on cytochromes (CYP), elimination 
or other mechanisms such as serotonergic syndrome in the case 
of ciprofloxacin [57]. In these cases, there may be a change in 
the effect of the antibiotic or concomitant drug, which must be 
assessed in each patient and may require a change of regimen. 

6.- MINIMISING TREATMENT DAYS

The length of an antibiotic treatment plays an important 
role in the development of antibiotic resistance [61,62]. Resist-
ance induction and selection or resistant bacterial population 
increase with exposure time [61]. The traditional claim that 
early discontinuation of antibiotic treatment promotes anti-
biotic resistance is not supported by evidence [63,64]. On the 
contrary, longer duration of antibiotic treatment regimens has 
been associated with higher rates of resistance as it produc-
es selective pressure not only on potential pathogens but also 
on microorganisms that are present in the usual microbiota 
[62,65]. 

There is evidence to support the safety and efficacy of 
short versus prolonged antibiotic treatment regimens for most 
common infections treated in outpatient care [66,67] and in 
more severe infections treated at the hospital level [68,69]. In 

microbiological eradication [52]. In clinical studies of patients 
with COPD exacerbations comparing cefditoren versus levo-
floxacin, the clinical success rate in the overall study popula-
tion was 78%, with a clinical cure rate of 80% in the cefdi-
toren group and 75% in the levofloxacin group [53]. Overall, 
microbiological eradication in the test of cure was obtained 
in 85% of the total study population, although it was slightly 
higher for levofloxacin compared to cefditoren without sta-
tistically significant differences; a higher number of patients 
with moderate gastrointestinal adverse effects in the levoflox-
acin-treated group was observed. In addition, inflammatory 
parameters (such as interleukin-6) were significantly reduced 
in the test of cure with both cefditoren and levofloxacin com-
pared to the first visit. Although no significant difference, the 
reduction was higher with cefditoren. The study concluded 
that this antibiotic represents a valid option in the treatment 
of mild to moderately severe cases of COPD exacerbation in 
the outpatient setting, as its use was associated with a signif-
icant rapid reduction in interleukin-6 and other biomarkers of 
lung inflammation and epithelial damage [53].

The relationship between antimicrobial activity and bac-
tericidal activity is important for all the aspects mentioned 
above. Moreover, it is relevant for the prevention of selection 
of resistant strains at the focus of infection, in what would 
derive from the “fall and rise” theory in the case of COPD or in 
the avoidance of resistance emergence among the main com-
munity respiratory pathogens causing pneumonia through the 
concept called “selection window” and the “mutant prevention 
concentration” (MPC) indicator parameter (point 6 of this Dec-
alogue).

5.- ANTIMICROBIAL TOLERANCE AND SAFETY

The oral antibiotics most commonly used in the treatment 
of LRTIs can generally be considered safe drugs [8]. Their ad-
verse effects are infrequent and mild and rarely produce ir-
reversible situations in the patients. Knowledge of clinically 
relevant adverse effects allows for a more judicious use of 
antibiotics based on the first principle of do no harm, primun 
non nocere, and the positioning of those that should be in-
cluded in clinical treatment guidelines as first choice. However, 
in recent years, concerns have arisen with some of them, in 
particular fluoroquinolones, due to safety alerts generated by 
regulatory agencies, relegating them to a secondary position 
despite their excellent antimicrobial profile against respiratory 
pathogens associated with COPD exacerbation and CAP [54,55]. 
From a strict safety point of view, it is preferable to initiate 
treatment with a beta-lactam antibiotic as long as its efficacy 
is guaranteed according to the expected microorganism. Oth-
erwise, a macrolide or, if appropriate, a fluoroquinolone may 
be chosen depending on the type and location of the infection 
and the patient [8]. On which antibiotic to choose within each 
class, the prioritisation seems clear in the case of beta-lactams, 
cefditoren over amoxicillin-clavulanic acid, and in the case of 
macrolides, azithromycin over the others, but it less so in the 
case of fluoroquinolones. 
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(500 mg/12 h) or with the macrolides or the oral cephalospor-
ins cefuroxime (500 mg/12 h) or cefixime (400 mg/12 h) [4,74] 
(Figure 3).

Furthermore, regardless of resistance, the antimicrobial 
chosen must avoid ecological damage to the normal microbi-
ota. This occurs with antimicrobials that do not reduce the so-
called “colonisation resistance”, a property for which the nor-
mal microbiota persists over time on its normal niche despite 
external aggression or disturbance and also named resiliency. 
This is generally produced with antimicrobials with minimum 
or null effect on anaerobic microbiota which are normal-
ly those that prevent colonisation of mucosal surfaces with 
multidrug-resistant bacteria. Several studies have shown that 
cephalosporins, including those administered by oral route, or 
amoxicillin have less ecological impact than fluoroquinolones, 
clindamycin or macrolides, with the usual microbiota recover-
ing more quickly than with the former [75-77]. Fluoroquinolo-
nes also have a greater effect on the development of Clost-
ridioides difficile infection than penicillins or cephalosporins 
[78,79]. 

8.- ROTATION AND DIVERSIFICATION OF 
ANTIMICROBIALS 

Antibiotic rotation, understood as the suspension of the 
use of antimicrobial agents for a certain period of time to be 
reintroduced later, is not a new concept. It has been used in 
different clinical settings since the 1950s as one of the strate-
gies proposed to control the emergence of antimicrobial resist-
ance, reduce infection rates or reduce antimicrobial consump-
tion [80,81]. This approach aims to reduce the exposure time of 
bacteria to an antibiotic and thus reduce the selective pressure 
it exerts on the microbiota of the individual, minimising the 
emergence of resistance. Several studies have shown that this 
method is particularly useful in certain clinical departments or 
patient settings where there is a high use of antimicrobials [82].

On the other hand, diversifying the use of antimicrobials 
has also been shown to be effective in reducing the emergence 
and reduction of resistance [83]. 

In the case of COPD treatment, both strategies are critical 

addition, shortening antibiotic time has other advantages such 
as better adherence, fewer adverse effects and lower cost [65]. 
Treating bacterial infections for only as long as necessary is 
probably the safest and most feasible means of reducing un-
necessary antibiotic use [70]. The duration of antimicrobial 
treatment should be individualised and tailored to the clinical 
response of the patient [71]. Therefore, it should be withdrawn, 
as soon as possible, once the symptoms of infection are con-
trolled [65]. Table 3 includes general recommendations of du-
ration of antimicrobial treatment in LRTs. 

7.- SELECT THE ANTIBIOTIC WITH THE LEAST 
ANTIMICROBIAL RESISTANCE DEVELOPMENT AND 
ECOLOGICAL EFFECTS

The use of antimicrobials should minimise the develop-
ment of resistance as much as possible. This is achieved with 
antimicrobials with high bacterial eradication capacity and 
with treatment schemes that ensure effective concentrations 
at the focus of infection that exceed the so-called mutant pre-
vention concentration (MPC) that prevents microorganisms 
from entering in the window of selection [72,73]. Also with 
those that allow to reduce at maximum level the bacterial in-
oculum at the focus of infection. Treatment with amoxicillin (2 
g/12 h), cefditoren (400 mg/12 h) or levofloxacin (500 mg/12 
h) has a lower risk of selecting for resistance in S. pneumoniae 
than with lower doses of amoxicillin (875/8 h) or levofloxacin 

Infection Administration

Route Length in days

Mild Oral 5 

Moderate/severe Oral

Intravenous + oral

5 - 7 

7 (2 intravenous + 5 oral)

Severe Intravenous + oral 2-5 intravenous + 5 oral

Table 3	� General recommendations of length 
period of antimicrobial treatment in 
lower respiratory tract infections.

Adverse effect Patients at incremental risk 

QT syndrome Treatment with non-potassium-sparing diuretics or significant baseline bradycardia

Tendonitis Older age, male, chronic renal disease, corticosteroid use

Retinal detachment Age, past history, cataract surgery

Aortic dissection Age, hypertension, congenital aortic valve anomalies, hereditary connective system disorders

Dysglycemias Advanced age, diabetes, renal insufficiency and concurrent use of hypoglycemic drugs (especially sulphonylureas)

Psychiatric effects Personal or family history

Table 2	� Adverse effects due to fluoroquinolones related to patients at incremental risk 
[61].



Decalogue for the selection of oral antibiotics for lower respiratory tract infectionsR. Cantón, et al.

Rev Esp Quimioter 2022;35(1): 16-29 23

tion associated with this route (secondary bacteraemia, septic 
phlebitis), avoiding the possibility of contracting any type of 
nosocomial infection associated with a long hospital stay and 
reducing hospital stay [84,85]. 

The criteria that patients must meet to proceed with the 
switch to oral formulation are: heart rate <100 bpm, respira-
tory rate <24 rpm, axillary temperature below 37.2°C, systolic 
blood pressure >90 mmHg, oxygen saturation >90%, good lev-
el of consciousness and tolerance to the oral route [86].Re-
garding the selection of the appropriate oral antimicrobial, this 
should be done in the same way as the intravenous depending 
on the possible expected aetiology (causative microorganism), 
local sensitivity and resistance patterns, PK/PD characteristics 
of each antibiotic and the epidemiological situations and par-
ticular characteristics of the patient (age, comorbidity, con-
traindications, allergic history, etc.). 

Table 4 shows the equivalence of antimicrobials for es-
tablishing sequential therapy in patients with COPD exacer-
bations or CAP. In the case of amoxicillin-clavulanic acid and 
fluoroquinolones, there are galenic presentations of the same 
antibiotic for both routes. However, in the case of amoxicil-
lin-clavulanic acid, it should be considered that the change 
from intravenous dosing to the available oral formulation 
(875mg/125mg) implies a decrease in the dose of amoxicillin, 
which would fall within the mutant selection window, and an 
increase in clavulanic acid, so it may also be appropriate to 
perform sequential therapy with another beta-lactam such as 
cefditoren. In the case of third generation intravenous cepha-

to resolve exacerbations. Antimicrobial rotation should include 
the antimicrobials with most eradication property, so that it 
effectively contributes to reduce the risk of selection of resist-
ance by decreasing the bacterial burden (quantitative “fall and 
rise” theory) [6]. It is important to identify the most appropriate 
antibiotic groups to be rotated in our geographic area, which 
may vary from one area to another depending on resistance 
rates. The sequences to be followed in the rotations and the 
time that should elapse between rotations should also be de-
fined at local level. 

In CAP, diversification in antibiotic treatment avoids ex-
erting a high selection pressure and thus spreading strains re-
sistant to that antibiotic [6]. This requires close epidemiological 
surveillance in the different work settings and insistence on 
shortening the duration of empirical treatments according to 
clinical guidelines to reduce antibiotic pressure globally.

9.- SWITCH TO THE ORAL ROUTE AS SOON AS 
POSSIBLE

The advantages of implementing sequential therapy are 
the reduction of antimicrobial treatment costs, the reduced 
need for accessories and devices for the preparation and ad-
ministration of the drug (needles, infusion sets, syringes, in-
travenous solutions, etc), providing the patient with greater 
comfort, mobility and independence, reducing complications 
by decreasing the frequency of adverse effects related to intra-
venous administration, mainly phlebitis and nosocomial infec-

Figure 3	 �Representation of minimal inhibitory concentration (CMI), mutant 
selection window and mutant prevention concentration (MPC) over 
a pharmacokinetic curve of an antimicrobial administered orally and 
different antimicrobials used in S. pneumoniae respiratory tract infections 
achieving different concentrations [modified from references 4 and 73]
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ment indications that do not include all available options, that 
do not establish appropriate dosages and precise duration of 
treatment, or that even show doubt or confusion.

In the case of guidelines for the selection of oral anti-
biotics in LRTIs, in addition to international guidelines, there 
are good and sufficient national guidelines and expert doc-
uments available in Spain [4-8,20,16,30-35,87-89]. In these 
ones, we have indications for antimicrobial treatment in 
two major respiratory infectious syndromes: exacerbation of 
COPD and outpatient CAP. For both entities, a classification 
is established from mild to severe, or risk factors for specific 
microorganisms that require a more special or selected anti-
microbial therapy (e.g. of P. aeruginosa) or by age and under-
lying comorbidities. Based on this, different scenarios or risk 
factors are cross-referenced with the main microorganisms 
causing infection, priority indications for empirical antibiotic 
treatment are given and other alternative options are listed 
(Table 5) [34]. 

In turn, with regard to the antibiotics available and rec-
ommended for the oral treatment of LRTIs, the guidelines 
show which antibiotics are available, to which class or fam-
ilies they belong, their spectrum of microorganisms included 
according to their mechanism of action and intrinsic activity 
and, of course, comparative assessments are established in rel-
evant aspects such as safety and tolerance, drug interactions 
and risk of dysbiosis due to alteration of the microbiome, all 
translated in a practical way, for example, into the risk of caus-
ing infection by C. difficile.

Of the classes of antimicrobials included and assessed in 
these guidelines, for classical respiratory bacterial pathogens 
(such as S. pneumoniae, H. influenzae and M. catarrhalis), the 
beta-lactam family stands out especially in their indication, 
distancing them from the fluoroquinolone family for several 
reasons, one of them being the safety, tolerance and pharma-
cological interactions, with a better profile for the former and 
with pharmacological alerts indicating toxicity problems and 
complications with the latter.

However, not all beta-lactams have the same characteris-
tics and behave in the same way, and some of the guidelines 
go so far as to comparatively dissect the different oral options 
in this family: aminopenicillin and beta-lactamase inhibitor 
combination (such as amoxicillin-clavulanic acid) or second 
(cefuroxime axetil) and third generation cephalosporins (ce-
fixime and cefditoren). In turn, clear differences can be es-
tablished between the cephalosporins themselves, as some of 
them may show a lack of sufficient or optimal intrinsic activity 
against Gram-positive microorganisms (pneumococci), as is 
the case for cefixime or ceftibuten, or offer only a deficient 
and suboptimal concentration achieved in the lung at the dose 
marketed or indicated in the summary of product characteris-
tics (such as cefuroxime), making some of these beta-lactam 
options less advisable than other third-generation oral cepha-
losporins (cefditoren), which are more recommended for com-
munity respiratory pathology.

In addition, not all guidelines include other relevant as-

losporins, the most appropriate sequential therapy is cefditor-
en due to the fact that it has a similar spectrum and intrinsic 
activity [4].

10.- KEEPING UP TO DATE: CONSULT THE 
ANTIMICROBIAL TREATMENT GUIDELINES

Along with proven experience and practical common 
sense, knowledge based on scientific evidence is a third key 
element in the competence of healthcare and/or research doc-
tors. They must try to keep up to date with scientific knowl-
edge. The increased volume of information, together with the 
changing dynamism of the results of studies and trials, and 
their interpretations, makes difficult to manage the acquisition 
and assimilation of knowledge. In addition to the modern and 
fragile express assertions of a multitude of social networks, a 
more rigorous and controlled way is to consult clinical practice 
guidelines, consensus documents and recommendations made 
by methodologists and experts in each subject under the um-
brella of official agencies or scientific societies.

The objectives of a clinical guideline, such as those on 
LRTIs, should be to improve the appropriateness of empirical 
antibiotic treatment, reduce uncertainty and medical errors, 
assist in decision-making, improve adherence to protocols, re-
duce and optimise the use of antimicrobials, allow for shorter 
treatment durations and/or stays, help control the selection 
of resistant bacteria and reduce costs. Other functions that 
an international, national or local guidelines may include are 
serving as a reference standard or criterion for quality and ap-
propriateness of treatments in programmes for antimicrobial 
stewardship, keeping knowledge up to date by compiling new 
evidence on the approach to infections (diagnostic criteria, 
pharmacological and non-pharmacological recommendations 
according to patient characteristics and severity of the pro-
cess. Moreover, they are tools for shared decision-making with 
the patient and for training activities.

The guidelines must be constantly updated, consult the 
appropriate sources, rigorously analyse the results of the stud-
ies selected and evaluated, and offer comparative exposition 
of these results with respect to the considered recommenda-
tions that will be offered in the guideline. Failure to do so may 
result in the opposite ending with outdated antibiotic treat-

Intravenous treatment Oral treatment

Amoxicillin-clavulanate Amoxicillin-clavulanate or cefditoren

Fluoroquinolone Fluoroquinolones

Macrolides Macrolides

Cefotaxime or ceftriaxone Cefditoren

Table 4	� Equivalence of antimicrobials for 
sequential therapy in patients with 
COPD exacerbations or CAP
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Finally, the inclusion of a given antimicrobial family glob-
ally or an antibiotic in particular in an oral antibiotic treatment 
guideline for LRTIs should be made on the basis of good tol-
erance profile, low capacity for selection of resistance mech-
anisms and minimal ecological impact, even assuming equal 
efficacy. Overall, beta-lactams have these characteristics and 
exceed the fluoroquinolone family in efficacy and tolerance, 
which are included as alternatives in LRTI guidelines and which 
have safety alerts by regulatory agencies [54,55]. The inclusion 
in these guidelines of certain third-generation oral cephalo-
sporins, such as ceftditoren, with high efficacy and recognised 
tolerance, since they are not all the same, also helps to diver-
sify the use of antibiotics, one of the pillars to minimise the 
selection of resistant and multiresistant bacteria. This is a key 
objective in the programmes to combat antimicrobial resist-
ance and antimicrobial stewardship.

pects, such as: a) some third-generation oral cephalosporins 
with sufficient intrinsic activity against the most common res-
piratory pathogens, with comfortable dosage and good safety 
profile (e.g. cefditoren) are considered first line treatment op-
tion, particularly in patients older than 65 years. Moreover, it 
should be prescribed if a course of treatment with amoxicillin 
or amoxicillin-clavulanic acid has been used in the previous 
three months; b) the addition of a macrolide (azithromycin 
500 mg/day, oral for three days or clarithromycin 500 mg/12h 
for seven days) should be considered if there are epidemiolog-
ical risk factors or clinical suspicions of acquiring and develop-
ing infection with L. pneumophila or other “atypical” micro-
organisms and cannot be ruled out by rapid microbiological 
tests and c) use of fluoroquinolones only when beta-lactams 
cannot be used or when there is a need to cover certain mi-
croorganisms such as Gram-negative bacilli with resistance 
mechanisms, e.g. P. aeruginosa.

Microorganisms 

Empiric antibiotics*

First choice Alternative

COPD exacerbation (COPD-E)

Mild H. influenzae

S. pneumoniae

M. catarrhalis

Amoxicillin-clavulanate 875-125mg/8h 5-7 days

Cefditorena 400 mg/12h, 5 days 

Levofloxacinc 500mg/24 h, 5-7 days 

Moxifloxacinc 400mg/24 h, 5-7 days

Moderate without risk factors  
for P. aeruginosa

H. influenzae

S. pneumoniae

M. catarrhalis + Pen-R S. pneumoniae

Amoxicillin-clavulanate 875-125mg/8h 5-7 days 

Cefditorena 400 mg/12h, 5 days

Levofloxacinc 500mg/24h, 5-7 days

Moxifloxacinc 400mg/d, 5-7 days

Moderate with risk factors  
for P. aeruginosa

P. aeruginosa Ciprofloxacin 750 mg/12h, 5-7 days 

Levofloxacin 500 mg/12h, 5-7 days

Community acquired pneumonia (CAP)

Non severe CAP in <65 years, without 
significant chronic morbidity or without risk 
factors for infection with Gram-negatives 
or Legionella spp, irrespective of aetiological 
suspicion

S. pneumoniae 

H. influenzae

M. pneumoniae

Amoxicillin 1g/8h, 5-7 days Cefditorena 400mg/12h, 5 days

Levofloxacinc 500mg/d, 5-7days 

Moxifloxacinc 400mg/d, 5-7 days

Non severe CAP in <65 years, with 
significant chronic morbidity or other risk 
factors for infection with Gram-negatives

S. pneumoniae 

H. influenzae 

K. pneumoniae / other enterobacterial 

Legionella spp 

Amoxicillin-clavulanic 875-125 mg/8h 5-7 days

+ macrolideb

Cefditorenª 400mg/12h, 5 días +/- macrolideb

Levofloxacinc 500mg/d, 5-7días 

Moxifloxacinc 400mg/d, 5-7 días

CAP in COPD S. pneumoniae 

H. influenzae

M. pneumoniae

Amoxicilin-clavulanate 875-125 mg/8h 5-7 days

+/- macrolideb

Cefditorena 400mg/12h, 5 días

Table 5	� Oral antimicrobials recommended in mild or moderate COPD exacerbations and community acquired pneumonia [34]

*Dosing regimen correspond to current Spanish recommendations included in the guidelines and not that included in the summary of product characteristics:
aIt should be prescribed if there is documented penicillin allergy or if the patient has been previously treated with amoxicillin or amoxicillin-clavulanate
bAdd a macrolide (azithromycin 500 mg/24 h, 3 days or clarithromycin 500 mg/12, 7 days) if there are risk factor or suspicion of L. pneumophila infection 
cOnly recommended when a macrolide is not possible 
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CONCLUSIONS

The selection of oral antibiotics in LRTI should be based 
on knowledge of the bacterial aetiology and the frequency of 
local antimicrobial resistance, preferably those with a rapid 
mode of action, which achieve the greatest effect in the short-
est time and with the fewest adverse effects (toxicity, interac-
tions, resistance and/or ecological impact). Whenever possible, 
rotate and diversify antimicrobials and switch to the oral route 
as soon as possible. This Decalogue is intended as an aid to 
prescribing oral treatment for mild to moderate exacerbations 
of COPD and CAP. The concepts contained in this Decalogue 
are also contemplate in clinical treatment guideless.
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ciente. Serán necesarios futuros estudios con un mayor tama-
ño muestral para consolidar los resultados obtenidos.
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Adequacy to diagnostic recommendations 
in patients with Pneumocystis jirovecii 
pneumonia treated with intravenous 
pentamidine 

ABSTRACT 

Objectives. To determine the rate of microbiological con-
firmation in the diagnosis of Pneumocystis jirovecii pneumo-
nia in patients treated with intravenous pentamidine and the 
potential correlation with treatment effectiveness and safety.

Material and methods. Single-centre retrospective study 
(2010-2020), which included those patients who received in-
travenous pentamidine treatment for at least 48 hours. The 
sample collection procedure and the microbiological analysis 
performed were recorded. Efficacy was determined by 14-day 
mortality rate and admission to the Intensive Care Unit (ICU), 
and disease control was determined by length of hospital stay 
and time from completion of treatment to discharge. The safe-
ty profile was assessed according to the Common Terminology 
Criteria for Adverse Events (CTCAE) v5.0.

Results. A total of 17 patients with P. jirovecii pneumonia 
were treated with pentamidine (76.5% male (n=13); mean age 
[standard deviation]: 58.6 [15.5]). Microbiological confirmation 
of the pathogen was established in 47.1% (n=8) of cases. Tar-
geted use of pentamidine significantly reduced the time from 
treatment completion to hospital discharge (p=0.019). The 
safety profile was acceptable, with grade I toxicity occurring 
in one patient.

Conclusions. The study shows that more than 50% of 
patients receive treatment based on a presumptive diagnosis 
and without adhering to the established recommendations, 
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RESUMEN

Objetivos. Determinar la tasa de confirmación microbio-
lógica en el diagnóstico de la neumonía por Pneumocystis ji-
rovecii en pacientes tratados con pentamidina intravenosa y la 
potencial correlación con la efectividad y seguridad del trata-
miento.

Material y métodos. Estudio retrospectivo unicéntrico 
(2010-2020), que incluyó aquellos pacientes que recibieron 
tratamiento con pentamidina intravenosa durante al menos 48 
horas. Se registró el procedimiento de recogida de la muestra 
y el análisis microbiológico realizado. Se determinó la eficacia 
según la tasa de mortalidad a los 14 días e ingreso en Uni-
dad de Vigilancia Intensiva (UVI), y el control de la enferme-
dad, mediante la duración de estancia hospitalaria y tiempo 
desde la finalización del tratamiento hasta el alta. El perfil de 
seguridad se evaluó según la Common Terminology Criteria for 
Adverse Events (CTCAE) v5.0.

Resultados. Un total de 17 pacientes con neumonía por 
P. jirovecii fueron tratados con pentamidina (76,5% hombres 
(n=13); edad media [desviación estándar]: 58,6 [15,5]).

En el 47,1% (n=8) de los casos se estableció una confirma-
ción microbiológica del patógeno. El empleo dirigido con pen-
tamidina redujo de forma significativa el tiempo desde la fina-
lización del tratamiento hasta el alta hospitalaria (p=0,019). El 
perfil de seguridad fue aceptable, apareciendo toxicidad grado 
I en un paciente.

Conclusiones. El estudio muestra como más del 50% de 
los pacientes reciben tratamiento a partir de un diagnóstico 
presuntivo y sin ajustarse a las recomendaciones establecidas, 
repercutiendo en la duración de ingreso y recuperación del pa-
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mostrado ser el método más apropiado para la cuantificación 
del material genético y diagnóstico del patógeno [13,14]. 

Debido a la elevada morbimortalidad asociada a esta pa-
tología infecciosa [4], las principales guías clínicas establecen 
la posibilidad de la instauración del tratamiento empírico pre-
coz [15] y una posterior confirmación microbiológica de mis-
ma. No obstante, en situaciones de práctica clínica habitual, 
tras recibir una primera pauta terapéutica empírica, en un re-
ducido número de casos se lleva a cabo un diagnóstico defi-
nitivo por confirmación microbiológica del patógeno durante 
el ingreso. Como consecuencia, un elevado porcentaje de pa-
cientes inmunodeprimidos con alta sospecha de PCP, reciben 
tratamiento con pentamidina a partir de un diagnóstico me-
ramente presuntivo e inespecífico [16], lo que puede repercutir 
sobre el control de la enfermedad, así como en la efectividad y 
seguridad del tratamiento, en aquellos pacientes con signos de 
infección moderado-graves [15,17].

Por todo ello, el objetivo principal del presente estudio ha 
consistido en determinar la tasa de adecuación diagnóstica 
mediante confirmación microbiológica, en pacientes con una 
alta sospecha de infección por P. jirovecii tratados con penta-
midina, y evaluar su potencial implicación en el control de la 
enfermedad, efectividad y seguridad del tratamiento en prác-
tica clínica.

MATERIAL Y METODOS

Diseño del estudio. Se trata de un estudio retrospectivo 
y unicéntrico, que incluyó a todos aquellos pacientes que reci-
bieron tratamiento con pentamidina intravenosa (IV), duran-
te al menos 48 horas, por diagnóstico confirmado o sospecha 
de neumonía por Pneumocysits jirovecii (PCP) en un periodo 
comprendido entre enero 2010 y enero 2020. Se definió como 
cumplimiento de los criterios diagnósticos a la confirmación 
de la presencia del patógeno mediante el empleo de técnicas 
microbiológicas y moleculares. Se llevó a cabo un análisis de 
subgrupos, identificando aquellos pacientes cumplidores de 
los criterios diagnósticos establecidos de PCP (grupo dPCP) 
y aquellos que recibieron tratamiento a partir de una simple 
prueba de imagen, en ausencia de una confirmación diagnos-
tica específica durante la estancia hospitalaria (grupo ePCP).

Diagnóstico etiológico. Se registró en cada caso, el pro-
cedimiento de recogida de muestra para la identificación del 
patógeno: lavado broncoalveloar y esputo inducido. Asimis-
mo, se determinó el tipo de técnica empleada para el posterior 
estudio microbiológico: tinción en frotis (técnica de Gomori-
Grocott), inmunofluorescencia directa y PCR. 

Efectividad y perfil de seguridad del tratamiento. Se 
analizó la correlación entre la presencia de una confirmación 
microbiológica del patógeno y la efectividad del tratamiento, 
a partir de la variable de mortalidad bruta a los 14 días tras la 
finalización del tratamiento y necesidad de ingreso en la uni-
dad de vigilancia intensiva (UVI). Asimismo, se analizaron las 
variables subrogadas correspondientes a la duración total de 

with repercussions on the duration of admission and recovery 
of the patient. Future studies with a larger sample size will be 
necessary to consolidate the results obtained.

Keywords: Pneumocystis jirovecii; Diagnostic; pentamidine.

INTRODUCCIÓN

Pneumocystis jirovecii es considerado uno de los agentes 
etiológicos más prevalentes a nivel mundial en el desarrollo de 
infecciones oportunistas [1,2]. La presencia del patógeno se 
manifiesta a través de una neumonía micótica potencialmente 
mortal (PCP) en individuos altamente inmunocomprometidos. 
Si bien la tasa de incidencia de la PCP en pacientes diagnosti-
cados del virus de la inmunodeficiencia humana (VIH) se ha re-
ducido debido al desarrollo de nuevos tratamientos antirretro-
virales de alta actividad (TARGA) [2], continúa manifestándose 
de forma asidua en pacientes oncohematológicos que reciben 
terapia inmunosupresora [2]. En este grupo poblacional, la PCP 
ha demostrado presentar una evolución más aguda y un pro-
nóstico más desfavorable [3], alcanzando tasas de mortalidad 
del 35-55%, en comparación con los pacientes VIH, cuyos por-
centajes han reflejado ser inferiores (10-20%) [4].

En la actualidad, la estrategia terapéutica estándar en el 
tratamiento y profilaxis en pacientes de alto riesgo, ha consis-
tido en el empleo de la combinación antibiótica trimetoprim-
sulfametoxazol (TMP-SMX) [5,6]. Sin embargo, debido a la fre-
cuente aparición de toxicidad asociada al uso de este fármaco, 
el empleo en práctica clínica del antimicótico pentamidina ha 
resultado ser equivalente en términos de efectividad como te-
rapia alternativa en esta patología [7].

En práctica clínica, el abordaje óptimo de la patología 
consiste en llevar a cabo, tras una primera sospecha diagnós-
tica de PCP en pacientes de alto riesgo, una confirmación mi-
crobiológica de la presencia del patógeno con el fin de poder 
instaurar un tratamiento dirigido efectivo. En este sentido, de-
bido a las múltiples limitaciones para el aislamiento y cultivo 
de este patógeno, se ha establecido como técnica estándar de 
diagnóstico, junto a pruebas de imagen a nivel pulmonar, la 
realización de un examen microscópico a partir de métodos 
de tinción que permiten visualizar e identificar las estructuras 
morfológicas del patógeno [8]. La recogida de la muestra para 
su posterior análisis, se realiza a partir de muestras respirato-
rias del paciente obtenidas mediante técnicas de lavado bron-
coalveolar o esputo inducido [9]. 

Sin embargo, la escasa carga microbiológica obtenida, 
junto a la limitada especificidad de las pruebas de imagen y 
signos clínicos de la patología, ha justificado el creciente uso 
de métodos diagnósticos de elevada sensibilidad y especifici-
dad, entre los que destaca la inmunofluorescencia directa a 
partir del empleo de anticuerpos monoclonales dirigidos fren-
te a las glicoproteínas de superficie [10,11], así como técnicas 
moleculares basadas en la reacción en cadena de la polimerasa 
(PCR) [12]. En este contexto, la PCR cuantitativa en tiempo real 
(qPCR-rt), una de las técnicas más avanzadas, aunque menos 
disponible en la mayoría de los centros hospitalarios, ha de-
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(n=4) la pentamidina se administró como tratamiento de pri-
mera línea.

La metodología diagnóstica, incluyendo el procedimiento 
de toma de la muestra y las pruebas microbiológicas confir-
matorias, se ha recogido en la Tabla 2. El análisis mostró como 
en el 47,1% (n=8) de los casos se llevó a cabo una confirma-
ción microbiológica según las pautas establecidas. En los casos 
restantes, la pentamidina se administró a partir de un diag-
nóstico del patógeno basado en pruebas de imagen altamente 
inespecíficas como una radiografía simple y/o tomografía axial 
computarizada de alta resolución (TACAR) de tórax, sin haberse 
efectuado una toma de muestra microbiológica de forma pre-
via o posterior al inicio del tratamiento (Tabla 2). 

Tal y como queda reflejado en la tabla 3, la administra-
ción de pentamidina en pacientes con una confirmación mi-
crobiológica de PCP (grupo dPCP) redujo de forma significativa 
el tiempo desde la finalización de la terapia con pentamidina 
hasta el alta hospitalaria (p=0,019). Sin embargo, no se obser-
varon mejorías en los parámetros correspondientes a tiempo de 
estancia hospitalaria global (p=0,743), mortalidad bruta a los 
14 días tras la finalización del tratamiento (p=0,201) y tasa de 
ingreso en UVI (p=0,772).

El análisis del perfil de seguridad de pentamidina reveló 
que el fármaco fue seguro en el 94,1% de los casos (n=16), 
detectándose únicamente un evento de toxicidad gastroin-
testinal grado I, el cual no supuso la interrupción precoz del 
tratamiento.

estancia hospitalaria, así como el tiempo desde la finalización 
del tratamiento hasta el alta hospitalaria.

Se evaluó el perfil de seguridad del tratamiento con pen-
tamidina, registrando la tasa de efectos adversos durante su 
administración, siguiendo los criterios de la Common Termino-
logy Criteria for Adverse Events (CTCAE) v5.0. 

Análisis estadístico. Las comparaciones entre las va-
riables continuas del estudio, expresadas como promedios y 
desviación estándar (DE), se realizaron a partir del método es-
tadístico de U-Mann Whitney. Se consideró significación esta-
dística a un valor de p<0,05, con un IC 95%. Todos los análisis 
se realizaron con la ayuda del programa estadístico SPSS® IBM 
(Statistical Package for the Social Sciences) versión 25.0. El es-
tudio contó con la aprobación del Comité Ético del Hospital 
Universitario de Canarias.

RESULTADOS

Durante el periodo de estudio, un total de 22 pacientes 
con diagnóstico de PCP cursaron tratamiento con pentamidina 
intravenosa. Fueron excluidos 5 pacientes debido a una dura-
ción de tratamiento inferior a 48h, incluyéndose un total de 
17 pacientes en el análisis final. Las características basales de 
los pacientes se detallan en la tabla 1. En el 23,5% de los casos 

Total ePCP dPCP

Pacientes, n (%) 17 9 (52,9) 8 (47,1)

Edad (años)  

Media (DE) 58,6 (15,5) 62,2 (13,8) 54,5 (17,2)

Rango 27-79 35-79 27-79

Sexo, n (%)  

Hombres  13 (76,5) 7 (77,8) 6 (75,0)

Mujeres 4 (23,5) 2 (22,2) 2 (25,0)

Patología basal, n (%)

Linfoma 3 (17,6) 1 (11,1) 2 (25,0)

SMD 2 (11,7) 2 (22,2) 0 (0,0)

VIH 6 (35,3) 2 (22,2) 4 (50,0)

Otra 6 (35,3) 4 (44,4) 2 (25,0)

Tratamiento previo, n (%)

TMP-SMX 13 (76,5) 5 (55,6) 8 (100)

Tabla 1	� Características basales de los pacientes.

DE: desviación estándar; PCP: Neumonía por P. jirovecii; SMD: síndrome 
mielodisplásico; TMP-SMX: trimetoprim-sulfametoxazol; VIH: virus de la 
inmunodeficiencia humana; ePCP: grupo de pacientes que recibieron tratamiento 
en ausencia de una confirmación diagnostica específica durante la estancia 
hospitalaria; dPCP: pacientes cumplidores de los criterios diagnósticos 
establecidos de PCP.

Total ePCP dPCP

Técnica de toma de muestra microbiológica, n (%)

BAL 6 (35,3) - 6 (75,0)

Esputo inducido 1 (5,9) - 1 (12,5)

Otra 1 (5,9) - 1 (12,5)

Técnica de prueba diagnóstica, n (%)

RX tórax 7 (41,2) 7 (77,8) -

TACAR tórax 2 (11,8) 2 (22,2) -

IFD 8 (47,1) 0 (0,0) 8 (100,0)

Tinción en frotis (Gomori-Grocott) 3 (17,6) 0 (0,0) 3 (37,5)

PCR 1 (5,9) 0 (0,0) 1 (12,5)

Cumplimiento de los criterios diagnósticos, n (%) 8 (47,1) - 8 (100)

Tabla 2	� Metodología de diagnóstico de la 
neumonía por Pnemocystis jirovecii 
(PCP).

BAL: Lavado broncoalveolar; IFD: inmunofluorescencia directa; PCP: Neumonía 
por P. jirovecii; PCR: reacción en cadena de la polimerasa; RX: radiografía; TACAR: 
tomografía axial computarizada de alta resolución; ePCP: grupo de pacientes que 
recibieron tratamiento en ausencia de una confirmación diagnostica específica 
durante la estancia hospitalaria; dPCP: pacientes cumplidores de los criterios 
diagnósticos establecidos de PCP.
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altamente inespecíficas [16], condicionando la efectividad y 
seguridad del mismo. 

Con el presente trabajo, hemos querido reflejar como el 
empleo de las técnicas microbiológicas y moleculares de al-
ta sensibilidad como método estándar de diagnóstico en pa-
cientes con alta sospecha de infección por P. jirovecii tratados 
con pentamidina, permite un mejor control de la enfermedad, 
disminuyendo el tiempo de ingreso desde la finalización de la 
terapia con pentamidina hasta el alta hospitalaria (p=0,019). 
No obstante, no se encontraron diferencias significativas en los 
parámetros de efectividad medidos en el estudio, no observán-
dose una correlación entre la ausencia de un diagnóstico espe-
cífico y un aumento de la mortalidad a los 14 días tras la fina-
lización del tratamiento antibiótico (p=0,201) y necesidad de 
estancia en UVI (p=0,772). Asimismo, debido a limitaciones en 
cuanto al carácter retrospectivo y al reducido tamaño muestral 
del estudio, las conclusiones extraídas deben ser tomadas con 
cierta cautela. 

El presente trabajo muestra como en práctica clínica ha-
bitual, en menos de la mitad de los pacientes con una alta sos-
pecha de PCP se lleva a cabo una confirmación microbiológica 
del patógeno. Este fenómeno, a pesar de haber demostrado no 
tener implicación directa en la mortalidad del paciente, pue-
de dar lugar a potenciales complicaciones durante el ingreso, 
aumentando los tiempos de estancia hospitalaria. Por ello, los 
resultados obtenidos ponen en evidencia la urgente necesidad 
de incorporar de manera rutinaria protocolos para el diagnós-

DISCUSIÓN

Los individuos que presentan un sistema inmune altamen-
te comprometido, como pacientes oncohematológicos y VIH, 
son considerados un grupo de alto riesgo para el desarrollo de 
infecciones oportunistas [1,2], siendo la PCP una de las infec-
ciones fúngicas invasivas más prevalentes en la actualidad y 
con una elevada tasa de morbimortalidad asociada [3,4]. A pe-
sar del empleo de TMP- SMX como terapia de elección tanto 
para la profilaxis como para el tratamiento de la PCP [5,6], la 
falta de respuesta o intolerancia al mismo, ha implementado el 
uso de pentamidina como una alternativa segura y efectiva en 
práctica clínica [7].

Si bien las principales guías de práctica clínica recomien-
dan la instauración de un tratamiento empírico precoz por la 
elevada morbimortalidad asociada a la patología infecciosa 
[4,15], con el fin de llevar a cabo un apropiado abordaje te-
rapéutico, resulta necesario llevar a cabo una posterior con-
firmación diagnóstica del patógeno que permita la adminis-
tración de un tratamiento óptimo dirigido. En este contexto, 
debido a las considerables dificultades relacionadas con el 
cultivo del microorganismo, el diagnóstico confirmatorio debe 
establecerse a partir de técnicas microbiológicas y moleculares 
[10,11,12]. Sin embargo, la actual falta de protocolos rutina-
rios, conlleva a una limitación en el empleo de dichos métodos 
diagnósticos en la práctica clínica, sometiendo a los pacientes 
al tratamiento con pentamidina a partir de pruebas de imagen 

Total ePCP dPCP p

Duración de estancia hospitalaria (días)

Media (DE) 35,8 (19,8) 40,2 (25,8) 30,8 (9,0) 0,743

Rango 8,0-75,0 8,0-75,0 21,0-45,0 -

Duración de tratamiento con pentamidina IV (días)

Media (DE) 13,7 (11,8) 17,0 (14,3) 10 (7,4) 0,200

Rango 2,0-50,0 3,0-50,0 2,0-21,0 -

Tiempo desde la finalización del tratamiento hasta 
el alta hospitalaria (días)

Media (DE) 11,9 (12,4) 23,0 (12,3) 4,5 (4,8) 0,019

Rango 0,0-34,0 2,0-34,0 0,0-13,0

Ingreso en UVI, n (%) 7 (41,2) 4 (44,4) 3 (37,5) 0,772

Mortalidad a los 14 días tras la finalización del 
tratamiento, n (%)

7 (41,2) 5 (55,6) 2 (25,0) 0,201

Toxicidad, n (%) 1 (5,9) 0 (0) 1 (12,5) -

Tabla 3	� Análisis de eficacia y seguridad en el tratamiento con 
pentamidina en grupo ePCP vs. dPCP

DE: desviación estándar; IV: intravenoso; PCP: Neumonía por P. jirovecii UVI: unidad de vigilancia intensiva; 
ePCP: grupo de pacientes que recibieron tratamiento en ausencia de una confirmación diagnostica 
específica durante la estancia hospitalaria; dPCP: pacientes cumplidores de los criterios diagnósticos 
establecidos de PCP.



Adecuación a las recomendaciones diagnósticas en pacientes con neumonía por Pneumocystis jirovecii 
tratados con pentamidina intravenosa 

L. Cantarelli, et al.

Rev Esp Quimioter 2022;35(1): 30-34 34

tico y análisis de muestras en aquellos pacientes con un alto 
riesgo de infección oportunista por P. jirovecii. Serán necesa-
rios futuros estudios con un mayor número de pacientes para 
afianzar los resultados obtenidos.
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La endocarditis infecciosa en un hospital de 2º 
nivel: epidemiologia, clínica y análisis de facto-
res pronósticos, con especial referencia a los pa-
cientes trasladados a un hospital de tercer nivel

RESUMEN

Introducción. Analizar las características clínico-epidemioló-
gicas y los factores asociados a mortalidad de los pacientes ingre-
sados por endocarditis infecciosa (EI) en un Hospital de 2º nivel. 

Métodos. Estudio observacional de una cohorte de pa-
cientes diagnosticados de EI en un hospital de 2º nivel y eva-
luados de acuerdo a un protocolo preestablecido. 

Resultados. Se evaluaron 101 casos (2000-2017), edad me-
dia de 64 años, relación hombre/mujer 2:1, presentando un índice 
de Charlson corregido por edad >6 en el 76% de los casos, ante-
cedentes de manipulaciones dentarias en el 21% y valvulopatía 
previa en el 36%. El microorganismo más frecuente fue Staphylo-
coccus aureus sensible a meticilina (36%), con foco bacteriémico 
de origen desconocido en el 54%. El tiempo de demora diagnós-
tica fue de 12 días en pacientes transferidos frente a 8 en los no 
transferidos (p= 0.07); el de demora de indicación de cirugía tuvo 
una mediana de 5 días (RIQ 13.5). La mortalidad intrahospitalaria 
fue del 34.6% y los factores pronósticos asociados de forma in-
dependiente fueron la presencia de eventos vasculares cerebrales 
(OR 98.7, IC 95% 70.9-164.4), el fallo cardiaco (OR 27.3, IC 95% 
10.2 – 149.1) y el tratamiento antibiótico inadecuado (OR 7.2, IC 
95% 1.5–10.5). La mortalidad intrahospitalaria de los pacientes 
transferidos y por tanto intervenidos fue del 20% (5/25). 

Conclusiones. El desarrollo de eventos vasculares cere-
brales, el fallo cardiaco y el tratamiento antibiótico inadecuado 
se asocian de forma independiente y significativa con morta-
lidad intrahospitalaria. La mortalidad fue superior a la media 
publicada (35%); la demora diagnóstica fue mayor en los pa-
cientes con indicación quirúrgica.

Palabras clave: endocarditis infecciosa, tratamiento, cirugía 
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ABSTRACT

Introduction. To analyse the clinical and epidemiological 
characteristics and mortality-related factors of patients ad-
mitted to a secondary hospital with Infective Endocarditis (IE). 

Methods. Observational study of a cohort of patients 
who have been diagnosed with IE in a secondary hospital and 
evaluated in accordance with a pre-established protocol. 

Results. A total of 101 cases were evaluated (years 2000-
2017), with an average age of 64 years and a male-to-female 
ratio of 2:1. 76% of the cases had an age-adjusted Charlson 
comorbidity index of >6, with 21% having had a dental proce-
dure and 36% with a history of heart valve disease. The most 
common microorganism was methicillin-susceptible S. aureus 
(36%), with bacterial focus of unknown origin in 54%. The di-
agnostic delay time was 12 days in patients who were trans-
ferred, compared to 8 days in patients who were not trans-
ferred (p=0.07); the median surgery indication delay time was 
5 days (IQR 13.5). The in-hospital mortality rate was 34.6% and 
the prognostic factors independently associated with mortality 
were: cerebrovascular events (OR 98.7%, 95% CI, 70.9–164.4); 
heart failure (OR 27.3, 95% CI, 10.2–149.1); and unsuitable 
antibiotic treatment (OR 7.2, 95% CI, 1.5–10.5). The mortality 
rate of the patients who were transferred and who therefore 
underwent surgery was 20% (5/25). 

Conclusions. The onset of cerebrovascular events, heart 
failure and unsuitable antibiotic treatment are independent-
ly and significantly associated with in-hospital mortality. The 
mortality rate was higher than the published average (35%); 
the diagnostic delay was greater in patients for whom surgery 
was indicated.
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The antibiotic therapy administered for IE was considered 
correct or incorrect according to current guidelines [7,11-12]. 
Empirical treatment was defined as treatment administered 
at the onset of symptoms, before blood culture results were 
available, and targeted treatment was defined as when em-
pirical antibiotic therapy was modified according to the anti-
biogram results. Empirical and targeted treatment were con-
sidered adequate when an antibiotic was used (at the correct 
doses and intervals) to which the microorganism was sensitive 
in vitro, and whose indication was correct in terms of pharma-
cokinetics and pharmacodynamics for IE and in relation to the 
focus of infection that gave rise to the bacteraemia causing 
the development of IE. Those treatments that adhered to the 
therapeutic guidelines corresponding to cases of IE with neg-
ative blood cultures and serology were also considered appro-
priate. If this was not the case, the treatment was defined as 
unsuitable or incorrect.

Surgery indication delay time is defined as the time (in 
days) between the diagnosis of IE and the need for surgery 
being indicated. Surgery delay time is defined as the time (in 
days) between surgery being indicated by the heart surgeon 
and that surgery being performed. 

Statistical analysis. The data were analysed using the 
statistical program SPSS18. For the descriptive analysis, the 
quantitative variables were expressed as mean/median (stand-
ard deviation, range), while qualitative variables were ex-
pressed as percentages. The link or relationship between pairs 
of qualitative variables was ascertained by conducting an 
analysis of the contingency tables using Pearson’s chi-squared 
(x2) test, completed with a residual analysis to determine the 
direction of dependence with Fisher’s exact test. The means of 
the quantitative variables were compared with the Student’s 
t-test. The difference was considered to be significant when 
p<0.05 and the confidence intervals (CI) were set at 95%. A 
bivariate analysis of the prognostic factors associated with 
in-hospital mortality was also conducted. A multivariate anal-
ysis of the significant factors and the non-significant factors 
that were considered clinically relevant for in-hospital mor-
tality was conducted using the logistic regression method to 
determine the factors independently associated with mortality.

RESULTS 

In total, 101 patients were assessed to ascertain whether 
they meet definite or possible IE criteria in accordance with the 
Modified Duke Infective Endocarditis Criteria, of which 68.3% 
(n = 69) correspond to the retrospective period (2000-2013) 
and 31.7% (n = 32) to the prospective period (2014-2017) 
with an increase in the number of cases in the prospective 
collection (Figure 1); with an average age of 64 years (range 
16–88) and a male-to-female ratio of 2:1. The prevalence of IE 
amongst admitted patients was 0.057%, with an incidence of 
3 per 1000 patients per year. 

There was a predominant involvement of native valves 
(82%), with the mitral valve being the most commonly affect-

INTRODUCTION

Despite the improvement in diagnostic techniques and 
medical and surgical treatment protocols, infective endocardi-
tis (IE) is associated with high morbidity and mortality related 
to the development of serious complications [1-5]. In general, 
the published series of IE patients refer to hospitals with more 
than 600 beds and referral surgical departments, including 
cardiovascular surgery. The characteristics of IE patients who 
are assessed in secondary hospitals with fewer than 300 beds 
and no cardiovascular surgery departments or interventional 
radiology units are probably different to patients who are as-
sessed in general hospitals equipped with referral services in 
their area of geographical influence. It also has yet to be es-
tablished whether assessments in regional hospitals without 
multidisciplinary IE teams and with less experience in a less 
prevalent disease than other infections may affect the diagno-
sis of IE, patient outcomes and the time to referral to specialist 
hospitals.

The objectives of this study were: to analyse the epidemi-
ological, clinical and microbiological characteristics of a cohort 
of patients diagnosed with IE in a secondary hospital over a 
17-year period (2000-2017); to analyse the prognostic factors 
associated with in-hospital mortality; to analyse the delay un-
til diagnosis and referral to another hospital, if required; and 
to assess the degree of suitability of antibiotic therapy, so as 
to identify how the management of these patients in non-spe-
cialist hospitals can be improved.

MATERIAL AND METHODS

A retrospective, descriptive and observational study was 
conducted on adult patients who were diagnosed with IE be-
tween January 2000 and May 2014, and prospectively between 
May 2014 and December 2017. 

Characteristics of the hospital. Hospital General Uni-
versitario Rafael Méndez de Lorca is a secondary hospital with 
287 beds, with a catchment area of 175,154 inhabitants.

Patient study. During the study periods, all medical re-
cords of patients with the Diagnosis-related Group (DRG) of 
“Infective Endocarditis” at discharge were reviewed. All cases 
which did not comply with the diagnostic criteria of definite or 
possible IE were excluded [6-9].

For each patient, both the digital hospital discharge re-
port corresponding to the clinical process and the digital and 
physical medical record (of previous admissions and admission 
due to the episode of IE) were reviewed. The microbiological 
information was supplemented with the hospital’s laboratory 
records. The protocol of the Task Force for the Management of 
Infective Endocarditis of the Spanish Society of Cardiovascular 
Infections (GAME-SEICAV) study was used for data collection. 
Patients were classified according to comorbidity and progno-
sis of their underlying disease using the simple and age-ad-
justed Charlson comorbidity index [10].
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in five of the 12 patients who had received antibiotic therapy 
prior to the blood culture extraction (4.9%). The source of the 
bacteraemia was not clarified in 54% of the cases. Serology 
tests were only conducted on 10 patients (9.9%), all yielding 
negative results. In no case were nucleic acid amplification 
molecular biology studies performed in blood or in dried valves 
for aetiological documentation.

The most commonly documented microorganisms in 
blood cultures were S. aureus (34.6%; methicillin-susceptible 
S. aureus (MSSA) in 31.6%); Streptococcus spp. (34%); Coag-
ulase-negative staphylococcus (CoNS, 12%); and Enterococcus 

ed (46.5%). 76% of patients had an age-adjusted Charlson co-
morbidity index of >6, with 31.6% having a Charlson comor-
bidity index of >3. Predisposing factors included previous valve 
disease (35.6%, with degenerative valve disease in 20.8% of 
the cases). It should also be noted that 20% of cases had un-
dergone a previous procedure that may explain the origin of the 
bacteraemia (insertion of catheters (9), dental procedures (5) and 
urinary procedures (3). No pre-procedure antibiotic prophylax-
is was recorded in the medical records. 

Blood cultures were taken from all patients, with positive 
results in 95 cases (94%). Negative results were only recorded 

Figure 1	� New cases by year and associated in-hospital mortality of IE.

Figure 2	� Evolution of microbiological data by years. Regarding S. aureus, there were 3 cases of 
methicillin-resistant S. aureus (one case in 2007, one case in 2012, and one case in 2013).

BGN: Gram-negative bacillus; BGP: Gram positive bacillus; CoNS: Coagulase-negative staphylococci.
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Characteristic Transferred N=25 
N (%)

Not transferred N=76 
N (%)

Total N=101 
N (%)

p 0R (IC 95%)

EPIDEMIOLOGY
Age (median + / IQR; range) 66 +/- 16 (20-74) 71 +/- 14 (16-88) 64.5+/- 16 (16-88) 0.016

Man
Woman

18 (72)
5 (28)

51(67.1)
25(32.9)

69 (68.3)
32 (31.7) 0.648 0.7 (0.2-2.1)

Death 5 (20) 30 (39.5) 35 (34.7) 0.076 0.3 (0.1-1.1)
Sequelaes 11 (44) 35 (46.1) 46 (45.5) 0.857 0.9 (0.3-2.3)
Valve affected

Native
Prosthetics
Pacemaker / ICD

18 (72)
6 (24)
1 (4)

66 (86.8)
9 (11.8)
1 (1.3)

83 (82)
15 (14)
2 (2)

0.217

Location
Mitral
Aortic
Tricuspid
Pulmonary
Pacemaker / ICD Cable

9 (36)
15 (60)

0
0

1 (4)

32 (42.1)
32 (42.1)
8 (10.5)
3 (3.9)
1 (1.3)

47 (46.5)
41 (40.5)
8 (7.9)
3 (3)
2 (2)

0.217

COMORBIDITIES
Coronary heart disease 5 (20) 20 (26.7) 25 (24.8) 0.526 0.7 (0.2-2.1)
Atrial fibrillation 3 (12) 17 (22.4) 20 (19.8) 0.259 0.5 (0.1-1.8)
Heart failure 11 (44) 19 (25) 30 (29.7) 0.710 2.3 (0.9-6.1)
Diabetes Mellitus 4 (16) 26 (34.2) 30 (29.7) 0.084 0.4 (0.1-1.1)
Peripheral vascular disease 2 (8) 21 (27.6) 23 (22.8) 0.042 0.8 (0.6-0.9)
Cerebrovascular disease 1 (4) 8 (10.5) 9 (8.9) 0.320 0.3 (0.1-2.9)
Neoplasia 1 (4) 14 (18.4) 15 (14.8) 0.079 0.2 (0.1-1.5)
Renal insufficiency 2 (8) 13 (17.1) 15 (14.8) 0.416
Charlson comorbidity index ≥3 6 (24) 26 (34.2) 32 (31.6) 0.740 3.2 (0.1-2.3)
Charlson comorbidity index adjusted for 
age ≥6

19 (76) 58 (76.3) 77 (76.2) 0.064 2.1 (0.1-2.5)

SYMPTOMS
Fever 25 (100) 76 (100) 101 (100) 0.991 1.1 (0.1-10.2)
Vascular phenomena 5 (20) 4 (5.3) 9 (8.9) 0.025 4.5 (1.1-18.3)
Embolisms 6 (24) 23 (30.3) 29 (28.9) 0.548 0.7 (0.2-2.1)
Diagnostic delay time (median +/- IQR) 11.92 +/- 11.5 8.32 +/-8.52 8 +/13.5 0.075
MICROBIOLOGY
Streptococcus spp. 5 (20) 22 (28.9) 27 (26.7)

0.088a

Staphylococcus aureus 14 (56) 21 (27.6) 35 (34.6)
MRSA 2 (8) 1 (1.3) 3 (2.9)

Coagulase-negative staphylococci (CoNS) 5 (20) 17 (22.3) 12 (11.8)
Enterococcus spp. 0 (0) 11 (14.4) 11 (10.8)
Gram-negative bacilli 3 (12) 2 (2.6) 5 (4.9)
Gram-positive bacilli 0 (0) 5 (6.5) 5 (4.9)
Candida spp. 0 (0) 1 (1.3) 1 (0.9)
TREATMENT
Inappropriate treatment 5 (20) 14 (18.4) 19 (19) 0.861 0.9 (0-2-2.8)

Table 1	� Analysis of the characteristics of patients transferred to the reference hospital versus 
not transferred.

ICD: implanted cardioverter defibrillator; IQR: interquartile range; MRSA: Methicillin resistant Staphylococcus aureus.
aAll microorganisms were included in the analysis.
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(the other three patients were rejected for surgery). Table 1 
summarises the characteristics of the cohort of patients who 
were transferred to a specialist surgical centre and those who 
were not. Only patients indicated for surgery were transferred. 
Insofar as the surgery indication delay time is concerned, the 
median time was five days (interquartile range [IQR] 13.5). The 
median surgery delay time was three days (IQR 10).

Regarding the treatment regimen, it was observed that 
the onset of complications such as heart failure, septic shock 
and the spread of infection, maintained bacteraemia, the need 
for mechanical ventilation and vasoactive drugs, the indication 
for heart surgery and mortality were more common and statis-
tically significant in the group of patients receiving unsuitable 
treatment (Table 2). 

The in-hospital mortality rate was 34.7%, with the on-
set of acute vascular processes of the central nervous system 
(OR 98.7, 95% CI, 70.9–164.4), heart failure (OR 27.3, 95% CI, 
10.2–149.1) and receiving unsuitable treatment (OR 7.2, 95% 
CI, 1.5–10.5) being prognostic factors independently associ-
ated with mortality (Table 3). It is striking that the mortality 
rate of the group of patients for whom surgery was indicated, 
but who did not end up undergoing surgery, was 60% (6/10), 
while the mortality rate for those who did end up receiving 
surgery, and who were therefore transferred, was 20% (5/25) 
(p<0.001). The in-hospital mortality rate of the group of pa-
tients for whom surgery was not indicated was 36%, similar to 
that of the overall cohort (Figure 3).

DISCUSSION

The most relevant epidemiological characteristics of this 
group of patients were: the incidence of 2-4 cases per year; 
an average age of 64 years; the male-to-female ratio of 2:1; 
the age-adjusted Charlson comorbidity index of >6 in 76%; 
the history of dental procedures (21%); previous valve dis-
ease (36%); the isolation in blood of MSSA (36%) as the most 
common microorganism; and the absence of a focus of ori-
gin in 54% of the patients. In total, 88% of the patients met 
the criteria for definite infective endocarditis. These results are 
similar to those found in other studies [1,4,13-16], with the 
high mortality rate (35%)—which was lower in patients who 
had been transferred for surgery (20%)—being particularly 
noteworthy.

Our study may suffer from several limitations: it is a 
partially retrospective cohort, meaning information could be 
missing in the medical records; it covers a broad period of time 
(2000 to 2017), during which structural and organisational 
changes may have taken place in our hospital, introducing var-
iables that we weren’t able to detect owing to the size of the 
sample; and not having conducted a peer review of the cases, 
which could have led to biases when assessing the suitability 
of antibiotic therapy. Finally, although we used the guidelines 
and protocols that are accepted in the medical literature, some 
of the recommendations have a low level of evidence, or the 
opinions of experts regarding said recommendations may vary.

spp. (11%, all ampicillin-susceptible Enterococcus). The distri-
bution by year is shown in Figure 2.

The most commonly observed clinical manifestations were 
fever (100%), heart failure (75%) and recent murmur (64%). 
Vascular phenomena suggestive of endocarditis were observed 
in just nine (8.9%) of the patients during the examination. 
These included petechiae (n=7; 6.9%), Janeway lesions (n=6; 
5.9%), splinter haemorrhages (n=3; 2.9%) and conjunctival 
haemorrhages (n=2; 1.9%), with no findings of Osler’s nodes 
or Roth’s spots recorded in any of the patients.

A transthoracic echocardiogram (TTE) was performed in 
100 (99%) of the patients (a transoesophageal echocardiogram 
[TOE] was performed first in just one of the patients), which 
was positive for IE in 62 patients (62.6%). In the 38 patients 
with negative TTE, the diagnosis was made following TOE.

A 66% of the patients developed a complication, primarily 
embolic processes of the central nervous system (16.7%) and 
the spleen (7%).

Surgery was indicated for 34.6% of the patients (n=35). 
However, only 28 were assessed by the Heart Surgery De-
partment (the rest were not assessed due to poor prognosis, 
advanced age and/or refusal of the patient or the family to 
undergo surgery). Ultimately, 25 patients underwent surgery 

Characteristic Inadequate treatment 
N= 19 
n (%)

Appropriate treatment 
N= 82 
n (%)

p

“NEW” heart failure 19 (100) 57 (69,5) 0,006

Persistent bacteremia 17 (36.8) 8 (9.8) 0.003

Mechanic ventilation 10 (52.6) 13 (15.9) 0.001

Vasoactive drugs 13 (68.4) 24 (29.3) 0.001

Septic shock 13 (68.4) 34 (41.5) 0.034

Spread of infection 4 (21.1) 4 (4.9) 0.019

CCV indication 10 (52.6) 25 (30.5) 0.048

Death 12 (63.2) 21 (25.6) 0.002

Table 2	� Bivariate analysis according to treatment 
regimen.

CCV: Cardiovascular surgery.

Characteristic p ORa (CI 95%)

CNS vascular event 0.033 98.7 (70.9 - 164.4)

New onset heart failure 0.003 27.3 (10.2 - 149.1)

Inadequate antibiotic treatment 0.003 7.2 (1.5– 10.5)

Table 3	� Multivariate analysis of factors 
independently associated with mortality.

CNS: Central nervous system.
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In relation to aetiology, several series in the literature 
show that there has been an evolutionary change [4,7,13-
14,16-17]. Our findings show that MSSA is the most common 
(34%), followed by CoNS (11.8%), while the prevalence of 
methicillin-resistant S. aureus (MRSA) is extremely low (3/35; 
2.9%). In the cases of IE owing to Streptococcus spp. (24%) 
and E. faecalis (11%), unlike other studies, no correlation was 
found with neoplastic gastrointestinal diseases, probably ow-
ing to the lack of suitable gastrointestinal studies [4,18-21]. 
The aetiology by Gram-negative bacilli was found to be 4.7%, 
similar to that reported by other investigators [4,13-14,16-
17,22-23].

In-hospital mortality in our series was 34.6%, with inde-
pendently associated prognostic factors including cerebrovas-
cular events, refractory heart failure and unsuitable antibiotic 
therapy. The mortality rate described in the literature [2,5,13-
16] is generally below 30%. It should be noted that, in our 
cohort, the in-hospital mortality rate of patients who were 
transferred to the regional referral hospital for heart surgery 
was lower at 20%, which is more in line with the rate pub-
lished by other authors. In this regard, in a study of a cohort 
of IE patients in a secondary hospital, López Dupla et al. [15] 
found that after the introduction of protocols and the launch-
ing of a multi-disciplinary team, the intra-hospital mortality 
rate decreased from 21% to 14%.

A multi-centre study conducted by the ICE (Internation-
al Collaboration on Endocarditis) [24] compared its cohort of 
transferred patients with the non-transferred patients and 
identified the presence of complications as factors associat-
ed with transfer. Despite this, the mortality rates were simi-
lar (17% vs 18%), and they concluded that the most severe 
patients would be transferred, thus introducing a bias in the 
comparisons. The study did not analyse the variable of suitable 
or unsuitable antibiotic therapy or the variable of surgery. In 

Figure 3	� Mortality according to patient group.

another 2011 cohort [1], a sub-group of patients in Barcelona 
who were transferred to a referral centre were analysed, and 
it was again observed that they exhibited more complications 
than the rest of the cohort. Logically, this is also a sub-group 
that undergoes heart surgery with greater frequency (69% 
vs 22%), as this is probably the reason why they were trans-
ferred. However, they had a lower mortality rate (23% vs 31%, 
although this was not deemed to be statistically significant). 
The authors highlighted that only 45% of the transferred pa-
tients received suitable antibiotic therapy, compared to 100% 
of patients who were treated in the referral hospital from the 
very beginning. Receiving unsuitable treatment during transfer 
was a risk factor (OR 3.3; 95% CI, 1.1–10) for death, although 
the multivariate analysis of risk factors for mortality was not 
provided.

Other authors have analysed cohorts of patients treated 
in hospitals without heart surgery facilities, highlighting co-
horts with a lower mortality rate than that which is usually 
published (19%). They also found that the creation of a multi-
disciplinary working group and the implementation of pro-
tocols reduces this figure even further (8-14%) [11,25-29]. A 
more recent cohort suggests that patients treated in second-
ary centres may be older and have more comorbidities [30]. In 
2014, a national study [31] compared two tertiary hospitals, 
with and without heart surgery facilities, and detected mortal-
ity rates of 18% vs 32%. However, in the multivariate analysis, 
only the variables of age and onset of complications, as well as 
the need for emergency surgery, were associated with death—
not whether the patient was treated at one hospital or another 
(despite statistically significant differences in the surgery delay 
time). It is worth noting, however, that the variable of unsuita-
ble antibiotic therapy was not analysed. In our experience, the 
development of complications, unsuitable antibiotic therapy 
and the severity of the diagnosis are risk factors of mortality. 
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However, being treated in a secondary hospital is not neces-
sarily a risk factor. 

There is currently a lack of data to establish definitive rec-
ommendations regarding the question of whether or not IE 
patients should be transferred to a referral hospital, but it is 
very likely that a lack of a protocol, a lack of multidisciplinary 
teams and a higher prevalence of unsuitable antibiotic therapy 
are variables associated with a poorer prognosis for IE patients. 
Some studies indicate that these characteristics may be more 
prevalent in secondary hospitals, where a delay in referral to 
specialist hospitals may further increase the mortality rate. 
In view of this, it is essential to implement agreed protocols 
adapted to the characteristics of each hospital and to draw 
up user-friendly guidelines, benefitting from the services of at 
least one clinical consultant specialising in infectious diseases 
in secondary hospitals. The active participation of the infec-
tious disease consultant has been associated with better out-
comes in patients with bacteraemia and endocarditis, specified 
in various guidelines as being an alternative—almost manda-
tory—in the diagnostic and therapeutic assessment and dur-
ing the monitoring of these patients [11,25-29,32]. Unsuitable 
antibiotic therapy is a particularly relevant factor, as it can be 
modified. In our analysis, and consistent with Fayad et al. [33], 
it was independently associated with a mortality rate that was 
seven times higher (OR 7.2). This section probably emerges as 
one of the areas of improvement with the greatest clinical im-
pact, due to its potential positive influence on the outcomes of 
these patients.

Infective endocarditis is a complex infectious disease that 
is difficult to manage, which is why the existence of a multi-
disciplinary medical and surgical team that specialises in these 
processes would optimise its treatment and could lead to re-
duced morbidity and mortality.
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Sepsis Code: dodging mortality in a tertiary 
hospital

ABSTRACT 

Background. In the hospital of La Princesa, the “Sep-
sis Code” (CSP) began in 2015, as a multidisciplinary group 
that provides health personnel with clinical, analytical and 
organizational tools, with the aim of the detection and early 
treatment of patients with sepsis. The objective of this study 
is to evaluate the impact of CSP implantation on mortality 
and to determine the variables associated with an increase 
in it.

Material and methods. A retrospective analytical study 
of patients with CSP alert activation from 2015 to 2018 was 
conducted. Clinical-epidemiological variables, analytical para-
meters, and severity factors such as admission to critical care 
units (UCC) and the need for amines were collected. Statistical 
significance was established at p < 0.05.

Results. We included 1,121 patients. The length of stay 
was 16 days and 32% required admission to UCC. Mortality 
showed a statistically significant linear downward trend from 
24% in 2015 to 15% in 2018. The predictive mortality varia-
bles with statistically significant association were lactate > 2 
mmol/L, creatinine > 1.6 mg/dL and the need for amines.

Conclusions. The implementation of Sepsis Code de-
creases the mortality of patients with sepsis and septic shock. 
The presence of a lactate > 2 mmol/L, creatinine > 1.6 mg/dL 
and/or the need to administer amines in the first 24 hours, 
are associated with an increase in mortality in the patient 
with sepsis.

Keywords: sepsis code, mortality, lactate, creatinine, amines
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RESUMEN

Introducción. En el hospital de La Princesa comienza el “Có-
digo Sepsis” (CSP) en el año 2015, como un grupo multidisciplinar 
que dota al personal sanitario de herramientas clínicas, analíticas y 
organizativas, con el objetivo de la detección y el tratamiento pre-
coz del paciente con sepsis. El objetivo de este estudio es evaluar el 
impacto de la implantación de CSP en la mortalidad y determinar 
las variables asociadas con un aumento de la misma.

Material y métodos. Se realizó un estudio analítico retros-
pectivo de los pacientes con activación de la alerta CSP de 2015 a 
2018. Se recogieron variables clínico-epidemiológicas, parámetros 
analíticos y factores de gravedad como el ingreso en Unidades de 
Cuidados Críticos (UCC) y la necesidad de aminas. La significación 
estadística se estableció en una p < 0,05.

Resultados. Se incluyeron 1.121 pacientes. La estancia media 
fue de 16 días y un 32% requirieron ingreso en UCC. La mortalidad 
mostró una tendencia lineal descendente estadísticamente signifi-
cativa del 24% en 2015 hasta el 15% en 2018. Las variables pre-
dictivas de mortalidad con asociación estadísticamente significativa 
fueron el lactato > 2 mmol/L, la creatinina > 1,6 mg/dL y la necesi-
dad de aminas.

Conclusiones. La implementación de Código Sepsis disminuye 
la mortalidad de los pacientes con sepsis y shock séptico. La presen-
cia de una cifra de lactato > 2 mmol/L, los niveles de creatinina > 
1,6 mg/dL y/o la necesidad de administrar aminas en las primeras 24 
horas, se asocian con un aumento de la mortalidad en el paciente 
con sepsis.

Palabras clave: Código Sepsis; mortalidad; lactato; creatinina; aminas
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lítico observacional retrospectivo de todos los pacientes con 
activación de la alerta CSP entre el 1 de enero de 2015 y el 31 
de diciembre de 2018. El reclutamiento de los pacientes fue 
consecutivo según la fecha de la alerta activada. 

Se recogieron variables clínico-epidemiológicas: edad, 
sexo, tensión arterial sistólica, frecuencia cardiaca, frecuencia 
respiratoria, Saturación de oxígeno y temperatura en el mo-
mento de la activación de CSP; parámetros analíticos: lactato, 
procalcitonina y creatinina basales, a las 6-12 horas y a las 12-
24 horas tras el inicio de la sepsis y factores de gravedad como 
el ingreso en UCC y la escala SOFA. 

Respecto a la antibioterapia y medidas de soporte, se re-
gistraron todos los antibióticos que recibió el paciente en las 
primeras 6 horas tras la activación del CSP y las aminas admi-
nistradas en las primeras 24 horas.

Como variables de resultado se calcularon la mortalidad, 
la estancia hospitalaria y la estancia en UCC. 

Para el análisis descriptivo de las variables cualitativas se 
determinó frecuencia y porcentaje, utilizando el test de la χ2 o 
la prueba no paramétrica exacta de Fisher para su comparación.

En las variables cuantitativas se calculó la media y su des-
viación estándar (DE), realizando la comparación con la prueba 
t de Student o la prueba no paramétrica U de Mann-Whitney.

Se construyó un modelo explicativo de la mortalidad me-
diante regresión logística (RL), partiendo de un modelo satura-
do donde se incluyeron todas las variables con asociación esta-
dísticamente significativa en el análisis bivariante, calculando 
los correspondientes odds ratio (OR) para las variables que se 
mantuvieron en el modelo definitivo.

Con dichas variables se construyó una escala predictiva de 
mortalidad y se calculó el área bajo de curva ROC y su sensibi-
lidad, especificidad y valores predictivos. 

La significación estadística se estableció en una p < 0,05. 
Los análisis se realizaron con Software Estadístico SPSS Versión 
19 y Stata / SE, versión 13 (Stata Corp, College Station, TX).

El estudio fue aprobado por el comité de estudios clínicos 
del Hospital Universitario de La Princesa, cuyo número de Re-
gistro es PI-893.

RESULTADOS

Se registraron un total de 1.121 pacientes con alerta CSP 
activada a lo largo de los cuatro años del estudio. Durante el 
año 2015 se registraron 232 pacientes, en 2016 fueron 201 
pacientes, en 2017 un total de 287 y en 2018 se activaron 401 
pacientes.

La edad media de la población de estudio fue de 72 ± 15 
años, no observando diferencias estadísticamente significati-
vas a lo largo de los años del estudio. El 58,5% fueron varones, 
sin variaciones en los cuatro años. 

En el 80% de los casos se activó CSP en el Servicio de Ur-
gencias, el 9% en UCC y el 11% en el resto de servicios hospi-
talarios.

INTRODUCCIÓN 

La sepsis es una disfunción orgánica que amenaza la vida, 
y se produce por la respuesta aberrante del huésped a la infec-
ción [1]. Es una patología tiempo dependiente, influyendo en 
su pronóstico la rapidez con que se realice el diagnóstico de 
sospecha y se inicien las medidas adecuadas de tratamiento. 

En el año 2004 se publicaron las primeras guías de la 
Campaña de Sobrevivir a la Sepsis (con actualizaciones cada 
4 años, hasta las últimas publicadas en el año 2016 [2]), con la 
intención de unificar el tratamiento y mejorar los resultados, 
a pesar de lo cual, la mortalidad de los pacientes con sepsis se 
sitúa en torno al 10%, aumentando hasta el 40% en aquellos 
pacientes en los que se desarrolla un shock séptico [3-5].

A la luz de los excelentes resultados en morbilidad y mor-
talidad de otras patologías tiempo dependientes como son el 
ictus o el infarto de miocardio tras la implantación de modelos 
de “códigos de actuación”, comienzan a aparecer grupos “Có-
digo Sepsis” (CS) a nivel local y comunitario como un conjunto 
de herramientas organizativas que facilitan la precocidad en 
la detección y la puesta en marcha de las recomendaciones de 
tratamiento [6-8], siendo todavía escaso el impacto publicado 
en la bibliografía sobre la mortalidad tras la instauración de 
un CS.

En el hospital universitario de La Princesa de Madrid co-
mienza el “Código Sepsis Princesa” (CSP) en el año 2015, for-
mado por un grupo multidisciplinar que se encarga de dotar 
de herramientas clínicas, organizativas y analíticas a todo el 
personal sanitario, las cuales tienen como objetivo detectar 
de manera precoz a estos pacientes, priorizando su atención y 
ajustando su tratamiento [9]. Mediante la activación de la aler-
ta CSP en el sistema informático hospitalario, se priorizan las 
pruebas de imagen, la obtención de los parámetros incluidos 
en la escala SOFA (Sequential Organ Failure Assessment Sco-
re), biomarcadores como procalcitonina y/o lactato, así como 
la identificación del microorganismo causal y su antibiograma 
mediante técnicas de detección rápida disponibles en el hospi-
tal. Asimismo, los pacientes activados tienen prioridad para ser 
valorados por las Unidades de Cuidados Críticos (UCC) médicas 
o quirúrgicas y para recibir tratamiento de control del foco in-
feccioso de manera invasiva mediante cirugía o radiología in-
tervencionista. 

Los miembros del grupo CSP también llevan a cabo cursos 
intensivos de formación y actualización continua para el per-
sonal médico y de enfermería y promueven el uso de ayudas 
cognitivas para poder optimizar el tratamiento de estos pa-
cientes. 

El objetivo de este estudio es evaluar el impacto de la im-
plantación de CSP en la mortalidad de los pacientes con sepsis 
así como determinar las variables asociadas con un aumento 
de la mortalidad. 

MATERIAL Y MÉTODOS

Para evaluar el proyecto CSP se realizó un estudio ana-
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La mortalidad mostró una tendencia lineal descendente 
estadísticamente significativa (p < 0,05): un 24% en los pa-
cientes activados durante el año 2015, un 18% en los pacien-
tes activados en 2016 y 2017 y un 15% de mortalidad en los 
pacientes activados en el año 2018. En la figura 1 se muestra 
la disminución de la mortalidad a medida que aumentan las 
activaciones de la alerta CSP a lo largo de los años incluidos 
en el estudio.

La estancia media hospitalaria desde la activación de CSP 
fue de 16 ± 26 días, con variaciones a lo largo de los años del 
estudio. El porcentaje de pacientes que requirieron ingreso en 
UCC fue del 32%, manteniéndose constante durante los años 
de recogida. 

En la Tabla 1 se presentan las diferencias observadas, du-
rante estos años, en las principales variables analizadas.

Datos generales N 2015 2016 2017 2018 Significación

Edad en años (media, DE) 1.121 73 ± 15 71 ± 15 72 ± 15 73 ± 15 n.s.

Sexo: varón (%) 1.121 60 56 60 58 n.s.

Servicio: Urgencias (%) 1.121 80 79 86 77 p<0,05

Datos clínicos y analíticos N 2015 2016 2017 2018 Significación

FC, lpm (media, DE) 1.105 103 ± 25 98 ± 25 104 ± 23 102 ± 24 p<0,05

TAS, mmHg (media, DE) 1.107 108 ± 28 106 ± 27 102 ± 25 99 ± 25 p<0,05

Lactato, mmol/L (media, DE) 1.085 3,4 ± 3,1 2,8 ± 2,1 3,3 ± 2,6 3,2 ± 2,2 n.s.

Procalcitonina, mg/dL (media, DE) 819 15 ± 27 9 ± 19 15 ± 26 11 ± 20 p<0,05

Creatinina, mg/dL (media, DE) 375 1,7 ± 1,1 1,7 ± 1,7 1,7 ± 1 2,8 ± 1 p<0,05

Datos de gravedad N 2015 2016 2017 2018 Significación

SOFA (media, DE) 1.121 7,6 ± 4,6 5,1 ± 2,9 3,6 ± 1,8 3,9 ± 2,2 p<0,05

Ingreso UCI (%) 1.115 32 36 30 33 n.s.

Estancia hospitalaria en días (media, DE) 1.086 15 ± 18 22 ± 52 14 ± 12 16 ± 16 p<0,05

Mortalidad (%) 1.121 24 18 18,5 15 n.s.

Tabla 1	� Características de los pacientes incluidos en Código Sepsis Princesa

FC: frecuencia cardíaca; TAS: tensión arterial sistólica; SOFA: Sequential Organ Failure Assessment Score. 

Figura 1	� Evolución de la mortalidad tras la implantación de CSP - 2015-2018
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Análisis bivariante Análisis multivariante

OR (IC95%) Significación OR (IC95%) Significación

Edad > de 80 años 1,69 (1,32-2,17) p<0,05 0,92 (0,41-2,10) p>0,05

Sexo (% varones) 1,19 (0,93-1,53 p>0,05

FC, lpm (comparación medias) 102±27 vs 102±23 p>0,05

TAS, mmHg (comparación medias) 102±27 vs 103±26 p>0,05

Lactato > 2 mmol/L 2,26 (1,62-3,15) p<0,05 2,50 (1,12-5,60) p<0,05

Creatinina >1,6 mg/dL 2,55 (1,67-3,89) p<0,05 3,00 (1,47-6,13) p<0,05

Procalcitonina > 1 ng/mL 1,16 (0,83-1,61) p>0,05

Activación en Urgencias 0,65 (0,50-0,85) p<0,05 0,60 (0,26-1,37) p>0,05

Grupo SOFA

SOFA < 3

SOFA 3-10

SOFA >10

Referencia: OR=1

1,95

12,33

p<0,05 1,24 (0,54-2,82) p>0,05

Año CSP

2015

2016

2017

2018

Referencia: OR=1

1,26

1,22

1,73

p<0,05 1,24 (0,55-2,78) p>0,05

Ingreso en UCC médica o quirúrgica 1,22 (0,95-1,57) p>0,05

Necesidad Aminas primeras 24h 2,16 (1,68-2,78) p<0,05 2,64 (1,26-5,52) p<0,05

Antibioterapia primeras 6h 0,65 (0,50-0,85) p>0,05

Tabla 2	� Análisis bivariante y multivariante de los factores asociados a exitus

FC: frecuencia cardíaca; TAS: tensión arterial sistólica; SOFA: Sequential Organ Failure Assessment Score; CSP: Código Sepsis 
Princesa; UCC: Unidades de Cuidados Críticos.

Figura 2	� Mortalidad según la nueva escala de riesgo CSP

Riesgo 0 corresponde a pacientes sin ningún factor de riesgo asociado (lactato > 2 mmol/L, creatinina > 1,6 mg/dL, necesidad de 
administrar aminas); Riesgo 1: pacientes con uno de los tres factores de riesgo; Riesgo 2: pacientes con dos de los factores de 
riesgo; Riesgo 3: pacientes con los tres factores de riesgo presentes. CSP: Código Sepsis Princesa.
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(IC95%: 0,63-0,80), siendo el área bajo la curva ROC de la 
puntuación SOFA en los pacientes de nuestro estudio de 0,65 
(IC95%: 0,55-0,76) (Figura 3).

DISCUSIÓN

La implementación de CSP en nuestro hospital disminuyó 
la mortalidad de los pacientes, mostrando una tendencia lineal 
descendente significativa, siendo las variables asociadas a la 

Según la puntuación SOFA, los pacientes se clasificaron 
en tres grupos, cuya distribución fue la siguiente: el 41% de 
los pacientes presentaron una puntuación inferior a 3, el 54% 
alcanzaron un SOFA entre 3 y 10, y el 2% superaron los 10 
puntos. Se observó que el riesgo de éxitus se duplicaba si la 
puntuación SOFA se encontraba entre 3 y 10 respecto a perte-
necer al grupo de SOFA <3. Este riesgo fue 12 veces mayor si la 
puntuación SOFA superaba los 10 puntos.

En el análisis bivariante se asociaron a mortalidad la edad, 
la puntuación SOFA, el lactato > 2 mmol/L, la creatinina > 1,6 
mg/dL, la activación de la alerta CSP fuera del servicio de ur-
gencias, la necesidad de administrar aminas en las primeras 24 
horas y el año de la activación de CSP (Tabla 2).

Para determinar las variables predictivas de mortalidad, 
entre aquellas con asociación estadísticamente significativa 
en el análisis bivariante, se construyó un modelo multivarian-
te de regresión logística donde se identificaron el lactato > 2 
mmol/L, la creatinina > 1,6 mg/dL y la necesidad de adminis-
trar aminas en las primeras 24 horas, con asociación indepen-
diente significativa con la mortalidad (Tabla 2).

Por este motivo, se definió una escala de riesgo, de carác-
ter sumatorio, donde se contabilizaba la presencia o ausencia 
de estos tres factores: lactato > 2 mmol/L, creatinina > 1,6 mg/
dL y/o la necesidad de administrar aminas. La nueva escala tie-
ne un rango de 0 a 3 (según la presencia en un mismo pacien-
te de ningún factor de riesgo, uno, dos o los tres factores), y 
su asociación con la mortalidad es lineal creciente (p < 0,05), 
siendo la probabilidad de éxitus: para el Riesgo-0 de un 1,7%, 
para Riesgo-1 de 15,9%, Riesgo-2 del 22,9% y Riesgo-3 del 
60% (Figura 2). 

Según el análisis de la capacidad predictiva, si el paciente 
no presenta ninguno de los tres factores, la nueva escala tiene 
una sensibilidad del 98,6% y un valor predictivo negativo del 
98,3%. En la Tabla 3 se presentan los resultados de la capaci-
dad predictiva de la nueva escala.

El área bajo la curva ROC de la nueva escala fue de 0,73 

Los factores de riesgo incluídos en la escala son: lactato > 2 mmol/L, creatinina > 1,6 mg/dL y nece-
sidad de administrar aminas en las primeras 24 horas de activación de Código Sepsis Princesa (CSP).

EXITUS NO EXITUS TOTAL

Presencia de alguno de los 3 factores 69 215 284

Riesgo 0 (ningún factor) 1 59 60

70 274

Capacidad predictiva de la nueva escala:

Sensibilidad = 98,57% (IC95%: 91,23-99,93)

Especificidad = 21,53% (IC95%: 16,91-26,97)

Valor Predictivo Positivo = 24,30% (IC95%: 19,51-29,79)

Valor Predictivo Negativo = 98,33% (IC95%: 89,86-99,91)

Tabla 3	� Escala de mortalidad CSP: análisis de la capacidad 
predictiva

Figura 3	� Comparación de las áreas bajo la curva 
ROC sobre mortalidad
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mortalidad la presencia de una cifra de lactato > 2 mmol/L, los 
niveles de creatinina > 1,6 mg/dL y la necesidad de administrar 
aminas en las primeras 24 horas.

Los principales ensayos clínicos en el paciente con sepsis: 
ProCESS [3], ARISE [4] y ProMISe [5], refieren unas cifras de 
mortalidad que varían del 20% al 30% dependiendo del en-
sayo, de la definición de sepsis y de la gravedad del pacien-
te. En nuestro estudio, la mortalidad durante el primer año de 
implantación de CSP era de un 24%, descendiendo hasta el 
15% cuatro años después, lo cual puede estar en relación con 
el cambio cultural generado en el hospital, la dotación de he-
rramientas de diagnóstico y tratamiento, la intensa formación 
llevada a cabo y la conciencia de la sepsis como una patología 
“tiempo dependiente”. Estos resultados coinciden con los pu-
blicados por el grupo de Ferreras et al. [8], los cuales publicaron 
una disminución de la mortalidad intrahospitalaria que previa-
mente a la implantación de CS en Aragón era del 31,1% y dos 
años después del inicio de CS disminuyó hasta el 20,7%. En 
nuestro estudio no disponemos de datos de mortalidad previos 
a la implantación del Código. 

En cuanto a las causas relacionadas con la mortalidad, el 
grupo de Rhee et al. [10] reportó unos interesantes resultados 
acerca de la mortalidad prevenible en el paciente pluripato-
lógico con sepsis. Incluyó una cohorte de 568 pacientes que 
fallecieron por sepsis como causa primaria y que presentaban 
como causa subyacente principal: neoplasias de órgano sólido 
y hematológicas, insuficiencia cardiaca y enfermedad pulmo-
nar crónica. Concluyó que el 3,7% de las muertes eran definiti-
va o moderadamente prevenibles, siendo el 8,3% de los éxitus 
catalogados como posiblemente prevenibles, relacionándolo 
con tres causas principales: el retraso en el tratamiento an-
tibiótico, el retraso en el control del foco y la antibioterapia 
inapropiada.

En nuestro estudio analizamos la edad, el sexo y variables 
clínicas y analíticas, encontrando una asociación significativa 
independiente con la mortalidad en aquellos pacientes que 
presentaban un lactato > 2 mmol/L, una creatinina > 1,6 mg/
dL y la necesidad de administrar aminas en las primeras 24 ho-
ras, si bien no llevamos a cabo el análisis de los antecedentes 
personales que pudieran influir en la mortalidad. Teniendo en 
cuenta estas tres variables realizamos una nueva escala de pre-
dicción de mortalidad a nivel local, contabilizando la presencia 
o ausencia de estos factores y encontrando una asociación li-
neal creciente significativa con la mortalidad, siendo la pro-
babilidad de éxitus para los pacientes que presentan los tres 
factores de riesgo de un 60%, con una área bajo la curva ROC 
prometedora y con un valor predictivo negativo del 98,3%, que 
nos permitiría descartar con relativa seguridad a los pacientes 
que presentan menor riesgo de muerte. Esta escala en nues-
tra serie es superior en capacidad predictiva de mortalidad a la 
escala SOFA [1], siendo más sencilla y resultando su diferencia 
más significativa la introducción del lactato como variable pre-
dictiva. 

En un sentido similar, el grupo de Seymour et al. [11] pu-
blicó un estudio con 49.331 pacientes con sepsis y evaluó el 

aumento del riesgo de morir en relación con el cumplimien-
to de los paquetes de medidas (bundles) en las primeras tres 
horas: extracción de hemocultivos, valoración de la cifra de 
lactato y administración de antibioterapia de amplio espec-
tro. La conclusión fue que cada hora de retraso en completar 
los paquetes de medidas, aumentaba de manera exponencial 
la probabilidad de muerte (OR 1,04 por cada hora), principal-
mente en aquellos pacientes con aminas. Resultados similares 
publicaron Reinhart et al. [12], concluyendo que la sepsis es la 
mayor causa de mortalidad y morbilidad prevenible dado que, 
en un número significativo de pacientes, los resultados depen-
dían de la aplicación de medidas precoces como la administra-
ción del antibiótico o el control del foco. 

En nuestro estudio encontramos una relación estadística-
mente significativa de la mortalidad con la cifra de lactato > 
2 mmol/L al inicio de la activación de la alerta, en las primeras 
6-12 horas y en las 12-24 horas de la evolución del cuadro clí-
nico, así como con la necesidad de administrar aminas en cual-
quier momento durante las primeras 24 horas de activación 
de CSP, sin encontrar ninguna asociación con el retraso en la 
administración del antibiótico más allá de las primeras 6 horas. 

El grupo de Rhee et al. [13] publicó un estudio acerca de la 
incidencia y la tendencia de la mortalidad de los pacientes con 
sepsis desde 2009 hasta 2014 según las nuevas definiciones de 
sepsis-3 [1] en 409 hospitales en USA y concluyó que, ni la in-
cidencia ni la mortalidad de la sepsis han disminuido a lo largo 
de esos años, refiriendo una estancia media de los pacientes de 
12 días y encontrando una mortalidad del 25% asociada prin-
cipalmente al paciente anciano, el sexo masculino y el tipo de 
hospital (docente y de gran tamaño). Lo más destacable es que 
la mortalidad disminuyó hasta un 7% en aquellos hospitales 
que tenían implementado algún tipo de código de actuación 
específico del paciente con sepsis y en los que incluían el lacta-
to en los criterios de vigilancia. De manera similar, en nuestro 
estudio encontramos una disminución lineal decreciente de la 
mortalidad a medida que CSP se ha instaurado en la cultura 
del hospital, sin encontrar una asociación significativa de la 
mortalidad con la edad ni con el sexo. La estancia media de los 
pacientes incluidos en nuestro estudio fue de 16 días, con una 
necesidad de ingreso en UCC del 32% que se mantiene similar 
a lo largo de todos los años analizados y que es algo superior a 
la referida en la bibliografía [3-5]. 

Nuestro estudio presenta limitaciones, siendo la principal 
que se trata de un estudio retrospectivo donde no existe un 
grupo control de pacientes sin activación de código sepsis para 
poder encontrar diferencias significativas de mortalidad entre 
ambos. Además, no se han recogido las patologías previas del 
paciente como en otros estudios presentes en la bibliografía, 
que podrían estar asociadas con la mortalidad. Por último y a 
la vista de los buenos resultados encontrados, sería necesario 
realizar un estudio multicéntrico con hospitales que incluyan 
modelos de actuación similares para evaluar el impacto global 
en la mortalidad. 

La implementación de modelos de actuación tipo “Código 
Sepsis” disminuye la mortalidad de los pacientes con sepsis y 
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shock séptico, por lo que recomendamos su implantación para 
la detección y el tratamiento precoz de esta patología. 

La presencia de una cifra de lactato > 2 mmol/L, los nive-
les de creatinina > 1,6 mg/dL y/o la necesidad de administrar 
aminas en las primeras 24 horas, se asocian con un aumento 
de la mortalidad en el paciente con sepsis, mayor cuantos más 
factores convergen en un mismo paciente, indicando en ellos 
la necesidad de extremar la vigilancia y la posibilidad de preci-
sar el ingreso en una Unidad de Cuidados Críticos.
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Conclusiones. En los pacientes que acuden al SU por un 
episodio de infección, suPAR presenta una capacidad pronós-
tica de mortalidad a los 30 días superior al resto de biomarca-
dores, la qSOFA obtiene mayor rendimiento que los criterios de 
SRIS, y el modelo combinado qSOFA ≥ 2 con suPAR > 10 ng/
mL mejora el poder predictivo de qSOFA.

Palabras clave: Biomarcadores. Servicio de Urgencias. Pronóstico. Mortali-
dad. Procalcitonina. Lactato. Proteína C reactiva. Receptor soluble del acti-
vador del plasminógeno de tipo uroquinasa 

Prognostic power of soluble urokinase 
plasminogen activator receptor (suPAR) for 
short-term mortality in patients seen in 
Emergency Departments due to infections 

ABSTRACT

Objectives. To analyse and compare 30-day mortality 
prognostic power of several biomarkers (C-reactive protein, 
procalcitonin, lactate and suPAR) in patients seen in emer-
gency departments (ED) due to infections. Secondly, if these 
could improve the accuracy of systemic inflammatory respon-
se syndrome (SIRS) and quick Sepsis-related Organ Failure As-
sessment (qSOFA).

Methods. A prospective, observational and analytical stu-
dy was carried out on patients who were treated in an ED of 
one of the eight participating hospitals. An assessment was 
made of 32 independent variables that could influence mor-
tality at 30 days. They covered epidemiological, comorbidity, 
functional, clinical and analytical factors. 

Results. The study included 347 consecutive patients, 54 
(15.6%) of whom died within 30 days of visiting the ED. SUPAR 
has got the best biomarker area under the curve (AUC)-ROC to 
predict mortality at 30 days of 0.836 (95% CI: 0.765-0.907; P < 
.001) with a cut-off > 10 ng/mL who had a sensitivity of 70% 
and a specificity of 86%. The score qSOFA ≥ 2 had AUC-ROC of 

Poder pronóstico de mortalidad a corto plazo del 
receptor soluble activador del plasminógeno tipo 
uroquinasa (suPAR) en los pacientes atendidos en 
urgencias por infección
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RESUMEN

Objetivos. Analizar y comparar el poder predictivo de 
mortalidad a 30 días de varios biomarcadores (proteína C reac-
tiva, procalcitonina, lactato y suPAR) en los pacientes que acu-
den al servicio de urgencias (SU) por un episodio de infección. 
Y, secundariamente, si estos mejoran la capacidad pronóstica 
de los criterios de sepsis (síndrome de respuesta inflamatoria 
sistémica-SRIS- y del quick Sepsis-related Organ Failure As-
sessment –qSOFA-).

Métodos. Estudio observacional, prospectivo y analítico. 
Se incluyó consecutivamente a pacientes atendidos en un SU 
por un proceso infeccioso. Se analizaron 32 variables indepen-
dientes (epidemiológicas, de comorbilidad, funcionales, clínicas 
y analíticas) que pudieran influir en la mortalidad a corto plazo 
(30 días). 

Resultados. Se incluyó a 347 pacientes, de los que 54 
(15,6%) habían fallecido a los 30 días tras su consulta en el 
SU. El suPAR es el biomarcador que consigue la mayor área 
bajo la curva (ABC)-ROC para predecir mortalidad a los 30 
días de 0,836 [IC 95%: 0,765-0,907; p<0,001] y el punto de 
corte elegido con mayor capacidad predictiva es 10 ng/ml, 
que ofrece una sensibilidad 70%, especificidad de 86%. La es-
cala qSOFA ≥ 2 consigue ABC-ROC de 0,707 [IC 95%: 0,621-
0,793; p < 0,001] con sensibilidad de 53% y especificidad de 
89%. El modelo combinado (suPAR > 10 ng/ml con qSOFA ≥ 
2) mejora el ABC-ROC a 0,853 [IC 95%: 0,790-0,916; p<0,001] 
y ofrece el mejor rendimiento pronóstico con una sensibilidad 
de 39%, especificidad del 97% y un valor predictivo negativo 
de 90%.
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de la nueva definición de sepsis y, por tanto, la probabilidad de 
que el paciente fuera a fallecer [8,9]. 

En el SUH resulta imprescindible la sospecha y diagnós-
tico de la infección grave o sepsis, pero también es necesario 
estimar el pronóstico del paciente. Por ello, distintos autores y 
Sociedades creen necesario mejorar la definición de sepsis (y 
llegar a la Sepsis-4) de forma que contenga variables fácilmen-
te obtenibles en los SUH, entre ellos los biomarcadores (BM), 
para que ésta sea capaz de diagnosticar precozmente al pa-
ciente con sepsis y estratificar su riesgo de muerte o gravedad 
al mismo tiempo [2,6,10].

Aunque han sido múltiples los BM estudiados en los SUH 
y su utilidad de forma individual o combinada entre ellos o con 
otras variables (lo que se conoce como la sinergia de los BM), 
hoy en día se recomienda la utilización conjunta de los cono-
cidos como BM de diagnóstico de infección bacteriana, bac-
teriemia y sepsis (a la cabeza la procalcitonina) y aquellos que 
consiguen el mejor rendimiento pronóstico (entre otros lactato 
y suPAR) [11,12].

La procalcitonina (PCT) se sintetiza en situaciones de in-
fección bacteriana y sepsis y sus concentraciones tienen rela-
ción con la carga bacteriana y/o la concentración de endotoxi-
na, la existencia de bacteriemia y el pronóstico de mortalidad 
[12-15]. El lactato es considerado el mejor marcador de hipo-
perfusión e hipoxia tisular y sus valores >2 mmol/l constitu-
yen un poderoso factor independiente de mortalidad [12,16]. 
Asimismo, distintos estudios han evaluado el papel del recep-
tor soluble del activador del plasminógeno de tipo uroquinasa 
(suPAR) en el diagnóstico de sepsis y pronóstico de mortalidad, 
reingreso y tiempo de estancia hospitalaria [17,18].

La proteína C reactiva (PCR) es una proteína de fase aguda 
liberada en los hepatocitos tras la estimulación de la interleu-
cina (IL)-6 e IL-8 en respuesta a cualquier tipo de inflamación 
aguda, incluyendo infecciones víricas, bacterianas localizadas y 
otros procesos inflamatorios, y está involucrada en diferentes 
funciones inmunológicas. Por ello, aunque muy utilizada en los 
SUH, plantea limitaciones en su capacidad diagnóstica y pro-
nóstica [2,12].

Desde 1991, se conoce que suPAR participa en una gama 
de funciones efectoras inmunológicas que incluyen la adhesión 
celular, migración, quimiotaxis, proteólisis, activación inmune, 
remodelación tisular, invasión y transducción de señales [19-
24]. Cuando un patógeno invade el torrente sanguíneo, estas 
funciones efectoras se activan y la concentración sérica de su-
PAR refleja la gravedad de la infección. Esta molécula presenta 
una importante estabilidad in vitro en suero y plasma con poca 
variabilidad de sus concentraciones en un individuo a lo largo 
del día [23,24]. Cada vez son más los estudios que confirman la 
capacidad pronóstica de reingreso, gravedad y mortalidad de 
todo tipo de pacientes atendidos en los SUH [17-19,25], pero 
aún son pocos los específicos de pacientes atendidos por in-
fección [25].

El objetivo de este estudio fue analizar la utilidad y capaci-
dad de varios BM (PCR, PCT, suPAR y lactato) para pronosticar 
mortalidad a corto plazo (30 días) en los pacientes que acuden 

0.707 (95% CI: 0.621-0.793; P < .001) with sensitivity of 53% 
and a specificity of 89%. The mixed model (suPAR > 10 ng/mL 
plus qSOFA ≥ 2) has improved the AUC-ROC to 0.853 [95% CI: 
0.790-0.916; P < .001] with the best prognostic performance: 
sensitivity of 39% and a specificity of 97% with a negative pre-
dictive value of 90%.

Conclusions. suPAR showed better performance for 30-
day mortality prognostic power from several biomarkers in the 
patients seen in ED due to infections. Score qSOFA has better 
performance that SRIS and the mixed model (qSOFA ≥ 2 plus 
suPAR > 10 ng/mL) increased the ability of qSOFA. 

Keywords: Biomarkers. Emergency Department. Elderly. Prognosis. Mortali-
ty. Procalcitonin. Lactate. C-reactive protein. Soluble urokinase-type plas-
minogen activator receptor (suPAR) 

INTRODUCCIÓN

La atención de pacientes con sospecha o confirmación de 
un proceso infeccioso en los servicios de urgencias hospitala-
rios (SUH) españoles se ha incrementado significativamente 
en los últimos años hasta suponer alrededor del 15% de las 
atenciones diarias [1,2]. Además, la gravedad de su presenta-
ción clínica (aquellos que cumplen criterios de sepsis, pacientes 
con comorbilidad relevante, neutropénicos, ancianos, ante la 
sospecha de bacteriemia, es decir, lo que hoy en día se conoce 
como infección grave) y la mortalidad registrada a corto pla-
zo (30 días) también han sufrido un incremento en la última 
década [1,2]. Incluso, durante el último año donde los SUH se 
han visto impactados por la pandemia de COVID-19, tanto es-
tos pacientes como los atendidos por infección bacteriana han 
aumentado su tasa de ingresos, la necesidad de cuidados in-
tensivos y la mortalidad a corto plazo [3].

En este escenario, el paciente con sospecha o confirma-
ción de infección grave en el SUH y, más concretamente, el 
que cumple criterios definitorios de sepsis, se convierte en un 
reto diagnóstico de primer orden. La incidencia de este proceso 
en dichos servicios se pueden estimar con fiabilidad, aunque 
depende de los registros de cada centro, región o país [2,4,5]. 
En estos pacientes será clave establecer un diagnóstico precoz 
e implementar un tratamiento inmediato adecuado (antimi-
crobiano y de soporte). Estas actuaciones tendrán implicacio-
nes directas en el pronostico de este tipo de pacientes [4,5].

Por otro lado, encontrar la definición de sepsis que se 
adapte a los objetivos de diagnóstico y pronóstico útiles en el 
SUH continúa siendo un problema recurrente y controvertido. 
Desde hace años, diferentes grupos de trabajo y sociedades 
han intentado buscar una definición que consiga una sensibi-
lidad y especificidad óptimas que permita al clínico establecer 
una rápida actuación [6]. Las primeras definiciones (Sepsis-1 y 
Sepsis-2) condicionaban el diagnóstico a la presencia de una 
respuesta fisiológica ante distintas agresiones (síndrome de 
respuesta inflamatoria sistémica- SRIS-) y la sospecha o pre-
sencia demostrada de una infección [7]. Estas definiciones se 
confirmaron como bastante sensibles pero poco específicas, lo 
que originó la necesidad de la aparición del consenso Sepsis-3 
[8], en el que se estipulaba el daño orgánico como eje central 
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(y trombopenia <150.000/mm3) y determinaciones de los BM 
incluidos (PCR en mg/L, PCT en ng/ml, lactato sérico en mmol/L 
y suPAR en ng/ml) y distintas dicotomizaciones de los mismos 
(Tabla 1) utilizadas y seleccionadas según las publicaciones pre-
vias del grupo INFURG-SEMES (grupo de estudio de infecciones 
de la Sociedad Española de Medicina de Urgencias y Emergen-
cias) [2,3,10,13,15].

Definiciones, técnicas y métodos establecidos para las 
muestras. La extracción de los hemocultivos (HC) se realizó por 
la técnica estándar por venopunción cutánea. En cada paciente 
se realizaron dos extracciones separadas entre sí en el tiempo (y 
asegurando que los sitios de venopunción eran diferentes). En 
el caso de sospecha de endocarditis se obtuvieron 3 parejas de 
HC. Por cada extracción (HC) se inocularon 2 botellas (BD BAC-
TEC®): una con medios para aerobiosis y otra para anaerobiosis. 
El tiempo de incubación de los HC fue de 5-7 días (excepto en 
los casos de sospecha de endocarditis donde se prolongó hasta 
30 días). Se adoptó como definición de bacteriemia verdadera 
(o significativa) la utilizada en un reciente estudio del grupo 
INFURG-SEMES [15].

Para los BM se adoptaron como valores de referencia los 
de nuestro laboratorio. Así, para la PCR el rango de referencia 
era de 0-8 mg/L con el método de determinación por inmu-
noanálisis enzimático cuantititivo (Slides VITROS CRP® de Or-
thoClinical Diagnostics®) con una sensibilidad de 2,7 mg/L. Para 
la PCT se utilizaron como valores de referencia los menores de 
0,5 ng/ml con inmunoanálisis cuantititivo de electroquimiolu-
miniscencia (ELECSYS-BRAHMS PCT®, de Roche Diagnóstics®), 
con una sensibilidad de 0,02 ng/ml. Para el lactato en sangre 
total se consideraron dentro del rango de referencia concen-
traciones de 5-20 mg/dL (0,5-2,2 mmol/L) con determinación 
por amperometría (GEM5000 de Werfen®) con una sensibilidad 
de 0,3 mmol/L. Para suPAR se adoptaron como valores de refe-
rencia concentraciones por debajo de 3,5 ng/mL en las mujeres 
y de 3 ng/mL en hombres utilizando el método suPARnostic® 
Quick Triage test de acuerdo con las instrucciones del fabri-
cante (ViroGates A/S, Birkerød, Danmark) con un límite de de-
tección de 2 ng/mL. En este método los resultados se obtienen 
en un rango entre 2-15 ng/ml. Si los resultados exceden este 
rango se asignarán a valores < 2 ng/ml o > 15 ng/ml, siendo 
retirados de la muestra al no poder ser precisados ni validados, 
tal y como indica el fabricante.

Análisis estadístico. Para el análisis de la asociación entre la 
mortalidad y las variables independientes se utilizaron medias 
y sus desviaciones estándar (DE) para variables cuantitativas y 
porcentajes para las cualitativas. Se utilizaron las pruebas de Ji 
al cuadrado o exacta de Fisher, la t de Student y la U de Mann-
Whitney, según fueran aplicables, para investigar la relación 
entre mortalidad y las variables independientes (y aquellas que 
se dicotomizaron). Se consideró como significativo un valor de 
p <0,05 y todos los contrastes fueron bilaterales. 

Se realizó un análisis descriptivo (números absolutos y 
porcentajes) de ambos grupos de pacientes (fallecidos o no a 
los 30 días) en relación con el foco/diagnóstico clínico realizado 
en el SUH.

al SUH por un episodio de infección. Y, secundariamente, com-
probar si estos podrían mejorar la capacidad pronóstica de los 
criterios clásicos de sepsis (SRIS) [7] y del qSOFA (quick Sepsis 
Related Organ Failure Assessment) [8].

PACIENTES Y MÉTODOS

Diseño y sitio del estudio. Estudio observacional, prospec-
tivo y analítico de pacientes adultos (≥18 años) diagnosticados 
de un proceso infeccioso en un SUH. Se realizó seguimiento de 
los pacientes durante 30 días. 

El estudio fue elaborado en un hospital universitario de 
tercer nivel de 786 camas perteneciente al Servicio de Salud de 
Castilla La Mancha. 

Periodos de estudio y población incluida. 	 Desde octubre 
de 2019 hasta septiembre de 2020 se incluyeron mediante un 
muestreo por oportunidad (cuando los investigadores estuvie-
ron de guardia) a los pacientes con 18 o más años que fueron 
diagnosticados por la sospecha clínica y/o confirmación poste-
rior de un proceso infeccioso en el SUH y en los que, por sus 
características epidemiológicas y de posible gravedad clínica, 
los médicos responsables indicaron la obtención de muestras 
analíticas para realizar hemograma, bioquímica y distintos BM 
(PCR, PCT, lactato y suPAR), así como hemocultivos (HC) para 
descartar bacteriemia. Se excluyeron los pacientes de pediatría 
y obstetricia-ginecología.

Variables recogidas. Como variable dependiente se consi-
deró la mortalidad cruda a los 30 días. Como variables indepen-
dientes se recogieron aquellas que se consideraron interesantes 
y que pudieran influir en el pronóstico y evolución del paciente 
durante los 30 días posteriores a la visita al SUH. Todas ellas se 
muestran en la tabla 1: 

a) Demográficas-epidemiológicas: edad, sexo, institucio-
nalización, toma de antibióticos en las 72 horas previas, ingre-
so en el último mes, de comorbilidad (índice de Charson [26] y 
dicotomizado ≥ 3).

b) Clínicas: temperatura en grados centígrados (C) y dico-
tomizada >38,3oC y <35oC, alteración de la consciencia defini-
da con ≤14 puntos en la escala del coma de Glasgow, existencia 
de náuseas/vómitos, escalofríos/tiritona, presión arterial sistóli-
ca (PAS) y PAS <90 mmHg, criterios de sepsis y las variables que 
los definen según la conferencia de expertos de sepsis de 2001 
[7], definición de sepsis según un qSOFA ≥2 y de shock séptico 
y las variables que la constituyen según la tercera conferencia 
de consenso de sepsis (Sepsis-3) [8].

c) De evolución y destino: tiempo en días desde el inicio 
de la clínica referido por el paciente, estancia hospitalaria en 
días, destino inicial de los pacientes, reconsulta/readmisión en 
30 días tras el alta desde el SUH.

d) De Microbiología y laboratorio de bioquímica: la exis-
tencia de bacteriemia verdadera, insuficiencia renal si creatini-
na >2 mg/dl, el recuento de leucocitos (así como la existencia 
de leucocitosis >12.000/mm3 o leucopenia <4.000/mm3 o una 
proporción de cayados o bandas >10%), recuento de plaquetas 
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Total

n=347 

(%)

Valores 
perdidos 

n (%)

Supervivientes 

a 30 días

n= 293 (84,4%)

Fallecidos 

a 30 días

n= 54 (15,6%)

Valor p

DATOS DEMOGRÁFICOS-EPIDEMIOLÓGICOS

Edad (años), media (DE) 66,84 (20,23) 0 (0,0) 64,57 (20,32) 79,15 (14,62) <0,001

Edad >65 años 206 (59,4) 0 (0,0)  161 (54,9) 45 (83,3) <0,001

Género masculino 186 (53,6) 0 (0,0) 158 (53,9) 28 (51,9) 0,447

Institucionalizado 40 (11,5) 0 (0,0) 28 (9,6) 12 (22,2) 0,011

Toma de AB en 72 horas previas 134 (38,6) 26 (7,5) 115 (39,2) 19 (35,2) 0,288

Ingreso en el último mes previo 32 (9,2) 0 (0,0) 27 (9,2) 5 (9,3) 0,578

COMORBILIDADES

Índice de Charlson a [media (DE)] 2,76 (2,49) 0 (0,0) 2,61 (2,48) 3,56 (2,45) 0,010

       Índice de Charlson ≥ 3 155 (44,7) 0 (0,0) 120 (41,0) 35 (64,8) 0,001

DATOS CLÍNICOS Y DE GRAVEDAD

Temperatura en grados centígrados [media (DE)] 37,78 (0,98) 0 (0,0) 37,80 (0,96) 37,66 (1,08) 0,344

            Temperatura > 38,3°C 95 (27,4) 0 (0,0) 81 (27,6) 14 (25,9) 0,469

            Temperatura < 35°C 2 (0,6) 0 (0,0) 1 (0,3) 1 (1,9) 0,287

FC en lpm [media (DE)] 98,04 (23,65) 1 (0,3) 97,18 (23,54) 102,67 (23,88) 0,118

            FC > 90 lpm 237 (68,3) 1 (0,3) 197 (67,2) 40 (74,1) 0,047

FR en rpm [media (DE)] 21,33 (13,09) 3 (0,9) 21,11 (11,81) 22,48 (18,66) 0,046

           FR ≥22 rpm 137 (39,8) 3 (0,9) 113 (38,8) 24 (45,3) 0,232

Alteración de la consciencia ECG ≤ 14 69 (19,9) 2 (0,6) 41 (14,0) 28 (51,9) <0,001

PAS en mmHg [media (DE)] 122,46 (26,15) 0 (0,0) 125,33 (24,60) 106 (28,95) 0,077

            PAS < 100 mmHg 70 (20,2) 0 (0,0) 44 (15,0) 26 (48,1) <0,001

Criterios de sepsis (SRIS ≥ 2) 227 (65,8) 2 (0,6) 187 (64,0) 40 (75,5) 0,070

qSOFA ≥ 2 61 (17,8) 4 (1,2) 33 (11,4) 28 (52,8) <0,001

Criterios Shock séptico (Sepsis-3)  32 (9,2) 0 (0,0)  14 (4,8) 18 (33,3) <0,001

Náuseas/vómitos 83 (23,9) 5 (1,4) 70 (23,9) 13 (24,1) 0,784

Escalofríos/Tiritona  160 (46,1) 0 (0,0) 137 (46,8) 23 (42,6) 0,340

DATOS DE EVOLUCIÓN Y DESTINO

Días desde inicio de la clínica [media (DE)] 3,71 (4,51) 10 (2,8) 3,61 (4,45) 4,29 (4,86) 0,318

Destino inicial de los pacientes 0 (0,0)  <0,001

    Alta 92 (26,5) 0 (0,0) 91 (31,1) 1 (1,9)

    Observación (máx. 24 horas) 36 (10,4) 0 (0,0) 34 (11,6) 2 (3,7)

    Unidad corta estancia 18 (5,2) 0 (0,0) 17 (5,8) 1 (1,9)

    Planta de hospitalización convencional 179 (52,5) 0 (0,0) 143 (48,6) 37 (68,6)

    Unidad de Cuidados Intensivos 22 (6,3) 0 (0,0) 9 (3,1) 13 (24,1)

Estancia hospitalaria en días [media (DE)] 6,15 (7,60) 0 (0,0) 5,62 (7,55) 9,02 (7,31) 0,002

Reconsulta/readmisión tras el alta desde Urgencias 61 (17,6) 2 (0,6) 48 (16,4) 13 (24,1) 0,028

Tabla 1	� Características clínico-epidemiológicas, de comorbilidad, de evolución 
y analíticas estudiadas en la primera valoración del paciente en el SUH 
(análisis univariable)
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Total

n=347 

(%)

Valores 
perdidos 

n (%)

Supervivientes 

a 30 días

n= 293 (84,4%)

Fallecidos 

a 30 días

n= 54 (15,6%)

Valor p

HALLAZGOS ANALÍTICOS Y MICROBIOLÓGICOS 

Bacteriemia verdadera n (%) 52 (15,0) 0 (0,0) 31 (10,6) 21 (38,9) <0,001

Creatinina ≥ 2  mg/dl n (%)  39 (11,2) 0 (0,0)  26 (8,9) 13 (24,1) 0,003

Leucocitos por mm3 [media (DE)] 15.206 (12.347) 0 (0,0) 14.807 (12.467) 17.370 (11.541) 0,143

    Leucocitosis > 12.000/ mm3 197 (56,8) 0 (0,0) 158 (53,9) 39 (72,2) 0,009

    Leucocitos < 4.000/ mm3 12 (3,5) 0 (0,0) 10 (3,4) 2 (3,7) 0,582

Cayados (bandas) > 10% 46 (13,3) 10 (2,9) 38 (13,0) 8 (14,8) 0,354

Plaquetas por mm3 [media (DE)] 222.300 (102.799) 0 (0,0) 221.570 (103.827) 226.260 (97.864) 0,759

    Trombopenia < 150.000/mm3 67 (19,3) 0 (0,0) 53 (18,1) 14 (25,9) 0,126

Lactato sérico en mmol/l ([media (DE)] 1,94 (1,15) 0 (0,0) 1,75 (0,85) 3,05 (1,82) <0,001

    Lactato ≥ 2 mmol/L, n (%) 112 (32,3) 31 (8,9) 81 (27,6) 31 (57,4) <0,001

    Lactato ≥ 4 mmol/L, n (%) 16 (4,6) 31 (8,9) 5 (1,7) 11 (20,4) <0,001

Proteína C reactiva en mg/L [media (DE)] 27,20 (42,98) 0 (0,0) 24,54 (39,73) 41,61 (55,78) 0,007

    Proteína C reactiva ≥ 9 mg/l 215 (62,0) 0 (0,0) 168 (57,3) 47 (87,0) <0,001

    Proteína C reactiva ≥ 21 mg/l 113 (32,6) 0 (0,0) 83 (28,3) 30 (55,6) <0,001

Procalcitonina en ng/ml [media (DE)] 2,25 (7,84) 0 (0,0) 1,36 (4,24) 7,09 (16,56) <0,001

    Procalcitonina ≥ 0,5 ng/ml, n (%) 99 (28,5) 0 (0,0) 63 (21,5) 36 (66,7) <0,001

    Procalcitonina ≥ 1 ng/ml, n (%) 76 (21,9) 0 (0,0) 46 (15,7) 30 (55,6) <0,001

    Procalcitonina ≥ 10 ng/ml, n (%) 24 (6,9) 0 (0,0) 13 (4,4) 11 (20,4) <0,001

suPAR en ng/ml [media (DE)] 7,21 (3,94) 0 (0,0) 6,34 (3,20) 11,94 (4,21) <0,001

    suPAR < 4 ng/ml, n (%) 74 (21,3) 0 (0,0) 71 (24,2) 3 (5,6) <0,001

    suPAR 4-6 ng/ml, n (%) 95 (27,4) 0 (0,0) 90 (30,7) 5 (9,3) <0,001

    suPAR > 6 ng/ml, n (%) 178 (51,3) 0 (0,0) 132 (45,1) 46 (85,2) <0,001

    suPAR > 10 ng/ml, n (%) 78 (22,5) 0 (0,0) 40 (13,7) 38 (70,4) <0,001

SUH: servicio de urgencias hospitalario; DE: desviación estándar;  n: número de casos; AB: antibióticos; C: centígrados; FC: frecuencia cardia-
ca; lpm: latidos por minuto; FR: frecuencia respiratoria; rpm: respiraciones por minuto; máx: máximo; ECG: escala del coma de Glasgow; PAS: 
presión arterial sistólica; SRIS: síndrome de respuesta inflamatoria sistémica; qSOFA: quick Sepsis-related Organ Failure Assessment; suPAR: 
receptor soluble del activador del plasminógeno de tipo uroquinasa.
aÍndice de Charlson: ponderado por la edad [26]
Criterios de sepsis (SRIS ≥ 2) según conferencia de Consenso de 2001 [7]
Criterios de sepsis (qSOFA ≥ 2) según la tercera conferencia de consenso (Sepsis-3) [8]

Tabla 1	� Características clínico-epidemiológicas, de comorbilidad, de evolución 
y analíticas estudiadas en la primera valoración del paciente en el SUH 
(análisis univariable) (cont.)

La eficacia para la predicción de mortalidad a los 30 días 
de los distintos BM y criterios de definición de sepsis se estudió 
mediante el análisis de las curvas receiver operating characte-
ristic (ROC) con el IC 95% del área bajo la curva (ABC) de la cur-
va ROC y se comparó frente al valor neutro (0,5). Los errores es-
tándar de las ABC se calcularon por métodos no paramétricos. 

Para completar el estudio de la capacidad predictiva de 
mortalidad a los 30 días se elaboró una nueva variable (pre-
dictor cuantitativo que se diseñó con un modelo de ajuste 

por regresión logística) resultante de la asociación del mejor 
resultado encontrado con un BM (en este caso de suPAR>10 
ng/ml) y el qSOFA ≥2. Las probabilidades así calculadas fueron 
sometidas a un análisis de curvas ROC y a los mismos proce-
dimientos que los marcadores individuales. Posteriormente, se 
validó internamente el resultado obtenido mediante un análisis 
de remuestreo (bootstrapping) con 1.000 remuestreos y se cal-
culó el ABC-COR y su IC 95%.

Se determinaron los puntos de corte (PC) en los valores de los 
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El análisis estadístico se realizó con los programas IBM-
SPSS® Statistics 22 para Windows y STATA 12.0

Consideraciones éticas. El estudio ha seguido todos los 
protocolos y normas de nuestro centro e internacionales (De-
claración de Helsinki) para la utilización de los datos de los 
pacientes que se codificaron para asegurar la confidencialidad 
de los mismos. Se revisó la historia clínica informatizada y de 

BM con mayor capacidad diagnóstica que maximizaba la diferen-
cia entre la tasa de verdaderos positivos y falsos positivos mediante 
el índice de Youden. Se halló la sensibilidad (S), la especificidad 
(E), el valor predictivo positivo (VPP) y el valor predictivo negativo 
(VPN), el coeficiente de probabilidad positivo (CP+) y negativo (CP–
) para cada resultado estudiado, así como sus IC 95% por métodos 
binomiales exactos y por el de Taylor para los CP. 

Figura 1	 �Diagrama de flujo de la inclusión de casos

Pacientes que cumplen 
criterios de inclusión

n = 538

Pacientes excluidos, n = 191 (35,5%):
- Diagnóstico distinto a infección o pérdida de 

seguimiento a los 30 días (n =  99).
- Fallo en la obtención de suPAR o falta de datos 

confirmados (n =  92).

Pacientes finalmente incluidos
n = 347 (64,5%)

Supervivientes a 30 días
n = 293 (84,4%)

Fallecidos a 30 días
n = 54 (15,6%)

Foco/diagnóstico clínico Total

N = 347

n (%)

Supervivientes 

a 30 días

n= 293 (84,4%)

Fallecidos

a 30 días

n= 54 (15,6%)

Infección respiratoria 163 (47,0) 139 (47,4) 24 (44,4)

Infección del tracto Urinario 98 (28,2) 80 (27,3) 18 (33,3)

Infección abdominal 34 (9,8) 28 (9,6) 6 (11.1)

Fiebre de origen desconocido 19 (5,5) 18 (6,1) 1 (1,9)

Infección de piel y partes blandas 14 (4,0) 10 (3,4) 4 (7,4)

Infección del sistema nervioso central 2 (0,6) 2 (0,7) 0 (0,0)

Otros focosa 17 (4,9) 16 (5,4) 1 (1,9)

Tabla 2	� Posibles focos/diagnóstico clínico en el servicio de 
urgencias basado en la existencia de mortalidad o no a los 
30 días.

aOtorrinolaringológico, sospecha de endocarditis, infección de dispositivos vasculares, etc. 
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institucionalizado, índice de Charlson, frecuencia cardiaca (FC) 
>90 lpm, frecuencia respiratoria (FR), alteración del nivel de 
consciencia, PAS <100 mmHg, qSOFA ≥2, criterios de shock 
séptico (sepsis-3), confirmación de bacteriemia verdadera, 
creatinina ≥2 mg/dl, leucocitosis >12.000/mm3, lactacidemia (y 
dicotomizado para ≥2 y ≥4 mmol/L), PCR (y dicotomizado para 
≥ 9 y ≥ 21 mg/L), PCT (y dicotomizado para ≥0,5, ≥1 y ≥10 ng/
ml) y suPAR (y dicotomizado para <4, >6 y >10 ng/ml).

El posible foco u origen clínico de presunción en el SUH en 
relación a los pacientes fallecidos y supervivientes a los 30 días 
se muestra en la Tabla 2.

En la Figura 2 se describen los valores de ABC-COR del re-
cuento de leucocitos y los BM estudiados (PCR, PCT, lactato y 
suPAR) para la capacidad de predicción de mortalidad a los 30 
días de los pacientes atendidos en el SUH por un proceso in-
feccioso. Los mejores resultados por orden de rendimiento los 
obtienen suPAR, PCT y lactato. El ABC-COR que consigue suPAR 
es de 0,836 (IC 95%: 0,765-0,907) y el PC elegido con mayor 
capacidad predictiva es ≥ 10 ng/ml que consigue una S del 70%, 
E de 86% y un VPN del 94%. En la Tabla 3 se pueden consultar 
todos los valores de rendimiento diagnóstico de los PC elegidos 
para suPAR, así como para el lactato, la PCT, el qSOFA y el mode-
lo de combinación (qSOFA ≥2 con suPAR >10 ng/ml).

En la Figura 3 se describen los valores de ABC-COR de los 
criterios de sepsis clásicos (sepsis-1: SRIS ≥2 criterios) y del ter-
cer consenso (sepsis-3) para la capacidad de predicción de mor-
talidad a los 30 días. Los criterios clásicos (SRIS ≥2) no consiguen 

atención primaria cuando se requirió. El estudio fue aprobado 
por el Comité Ético de Investigación Clínica del Hospital Uni-
versitario de Toledo (nº: 564/2020). Se informó oralmente y por 
escrito al paciente o sus familiares y se solicitó consentimiento 
informado previo a la inclusión. El estudio no supuso ninguna 
intervención terapéutica ni tuvo ninguna implicación clínica. 

RESULTADOS

Durante el periodo de estudio se atendieron en el SUH a 
89.759 pacientes de los que se seleccionaron por oportuni-
dad 538 que cumplían con los criterios de inclusión inicial-
mente. De estos, se excluyeron 191 (35,5%) por perderse en 
el seguimiento de 30 días o bien por cambiar o añadir otro 
diagnóstico distinto a un proceso infeccioso, o bien, por no ob-
tenerse adecuadamente y de forma validada el resultado de 
suPAR. Finalmente, se incluyeron 347 pacientes que a los 30 
días mantuvieron como diagnóstico el proceso infeccioso que 
se había sospechado en el SUH al inicio (Figura 1). De éstos, 56 
pacientes (15,6%) fallecieron durante los 30 días posteriores a 
su consulta en el SUH. La edad media fue 66,8 años (DE: 20,30), 
el 53,6% eran varones.

Las características demográficas, epidemiológicas, de co-
morbilidad, datos clínicos (signos y síntomas) y de gravedad, de 
destino y evolución durante 30 días, así como las pruebas ana-
líticas y microbiológicas se muestran en la Tabla 1. Se encon-
traron diferencias significativas al comparar los pacientes que 
fallecieron con el resto en las siguientes variables: edad, estar 

ABC-ROC (IC 95%) Valor de p

suPAR (ng/ml) 0,836 (0,765-0,907) < 0,001

Procalcitonina (ng/ml) 0,795 (0,728-0,862) < 0,001

Lactato (mmol/L) 0,760 (0,689-0,832) < 0,001

PCR (mg/L) 0,671 (0,597-0,746) < 0,001

Leucocitos (mm3) 0,662 (0,577-0,747) < 0,001

Figura 2	 �Capacidad predictiva de mortalidad a los 30 días de los biomarcadores en pacientes atendidos 
en el servicio de urgencias por infección

El valor de p indica el riesgo de error tipo i en el contraste de la hipótesis nula de que el ABC-ROC es igual a 0,5.
ABC-ROC: área bajo la curva receiver operating characteristic; IC 95%: intervalo de confianza del 95%; PCR: proteína C reactiva; suPAR: receptor soluble del 
activador del plasminógeno de tipo uroquinasa
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En la Tabla 4 se muestran distintos resultados en relación 
con la evolución, destino y pronóstico de los pacientes según 
tres grupos de pacientes elaborados según las concentraciones 
de suPAR obtenidas: bajo riesgo (<4 ng/ml), moderado riesgo 
(4-6 ng/ml) y alto riesgo (>6 ng/ml).

DISCUSIÓN

Los resultados del presente estudio nos permiten confir-
mar la gran capacidad predictiva de riesgo de mortalidad que 
ofrecen algunos BM para los pacientes atendidos en los SUH 
por procesos infecciosos [2,3,12-15]. En concreto, suPAR [16-
25], que se presenta como el BM que obtiene el mejor ren-
dimiento pronóstico de mortalidad a corto plazo (30 días) de 
forma individual. Este hecho ya había sido señalado por otros 
autores para los pacientes adultos [17,18], aunque con menor 
rendimiento para los mayores de 75 años en los que el punto 
de corte debería ser revisado al alza [10,17,21,23]. Asimismo, 
muestra la superioridad del qSOFA ≥2 (sepsis-3) frente a los 
criterios clásicos de sepsis-1 (SRIS ≥2) para predecir el falleci-

un rendimiento predictivo. Por su parte, qSOFA ≥2 consigue un 
buen rendimiento con un ABC-COR de 0,707 (IC 95%: 0,621-
0,793) y una S de 53%, E de 89% y VPN de 91% (Tabla 3).

Finalmente, en la Figura 4 se muestra el rendimiento pre-
dictivo de mortalidad a los 30 días del nuevo predictor, modelo 
combinado qSOFA ≥2 con suPAR ≥10 ng/ml, en pacientes aten-
didos en el SUH por un proceso infeccioso, que mejora el conse-
guido de forma individual tanto por suPAR como por el qSOFA 
en solitario. Este nuevo modelo ofrece el mejor rendimiento pre-
dictivo de mortalidad superior al conseguido por cualquier PC de 
los BM estudiados y por los criterios de sepsis-1 y sepsis-3. Así, 
consigue un ABC-COR de 0,853 (IC 95%: 0,790-0,916, p<0,001), 
con una baja sensibilidad (39%), pero una muy elevada especi-
ficidad (97%) con un VPN del 90%. La validación interna, me-
diante la técnica del remuestreo (bootstrapping) de este nuevo 
modelo fue de 0,834 (IC 95%: 0,774-0,894).

En la Tabla 3 se encuentran todos los resultados de rendi-
miento pronóstico de mortalidad de los PC de los BM estudia-
dos y los criterios de sepsis.

Sensibilidad %
(IC 95%)

Especificidad %
(IC 95%)

VPP %
(IC 95%)

VPN %
(IC 95%)

CP+
(IC 95%)

CP-
(IC 95%)

Lactato ≥ 2 mmol/L 65
(51-78)

70
(64-75)

28
(20-37)

92
(87-95)

2,14
(1,62-2,82)

0,51
(0,34-0,75)

Lactato ≥ 4 mmol/L 23
(13-38)

98
(95-99)

69
(42-89)

88
(83-91)

12,28
(4,47-33,78)

0,79
(0,67-0,92)

PCT ≥ 0,5 ng/m 67
(52-79)

78
(73-83)

36
(27-47)

93
(89-96)

3,10
(2,32-4,14)

0,42
(0,29-0,62)

PCT ≥ 1 ng/ml 56
(41-69)

84
(80-88)

39
(29-51)

91
(87-94)

3,54
(2,48-5,06)

0,53
(0,39-0,71)

PCT ≥ 10 ng/m 20
(11-34)

96
(92-98)

46
(26-67)

87
(82-90)

4,59
(2,17-9,71)

0,83
(0,73-0,96)

suPAR > 6 ng/ml 85
(72-93)

56
(49-61)

26
(20-33)

95
(91-98)

1,89
(1,60-2,24)

0,27
(0,14-0,52)

suPAR > 8 ng/ml 80
(66-89)

75
(69-80)

37
(28-46)

95
(91-97)

3,15
(2,48-4,00)

0,27
(0,16-0,46)

suPAR > 10 ng/ml 70
(56-82)

86
(82-90)

49
(37-60)

94
(90-96)

5,15
(3,68-7,21)

0,34
(0,23-0,52)

suPAR > 12 ng/ml 52
(38-65)

95
(92-97)

65
(49-79)

91
(88-94)

10,13
(5,81-17,66)

0,51
(0,38-0,67)

qSOFA ≥ 2 53
(39-66)

89
(84-92)

46
(33-59)

91
(87-94)

4,64
(3,08-6,99)

0,53
(0,40-0,71)

suPAR > 10 ng/ml  +  qSOFA ≥ 2 39
(26-53)

97
(95-99)

78
(57-91)

90
(86-93)

18,99
(8,04-44,86)

0,62
(0,50-0,77)

Tabla 3	� Puntos de corte y rendimiento para la predicción de mortalidad a los 30 días

IC: intervalo de confianza; VPP: valor predictivo positivo; VPN: valor predictivo negativo; CP+: cociente de probabilidad positivo; CP-: cociente de 
probabilidad negativo; suPAR: receptor soluble del activador del plasminógeno de tipo uroquinasa; PCT: procalcitonina; qSOFA: quick Sepsis-related 
Organ Failure Assessment (qSOFA ≥ 2 criterios de sepsis según la tercera conferencia de consenso de sepsis [8].
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ABC-ROC (IC 95%) Valor de p

SRIS ≥ 2 0,558 (0,477-0,640) 0,176

qSOFA ≥ 2 0,707 (0,621-0,793) < 0,001

Figura 3	 �Capacidad predictiva de mortalidad a los 30 días de los criterios de definición de sepsis 
clásicos (SRIS ≥ 2) y del tercer consenso (qSOFA ≥ 2) en pacientes atendidos en el servicio de 
urgencias por infección

ABC-ROC (IC 95%) Valor de p

suPAR > 10 ng/ml 0,790 (0,715-0,864) < 0,001

qSOFA ≥ 2 0,707 (0,621-0,793) < 0,001

qSOFA ≥ 2 + suPAR > 10 ng/ml 0,853 (0,790-0,916) < 0,001

Figura 4	 �Capacidad predictiva de mortalidad a los 30 días del modelo combinado qSOFA ≥ 2  y suPAR 
> 10  en pacientes atendidos en el servicio de urgencias por infección.

El valor de p indica el riesgo de error tipo i en el contraste de la hipótesis nula de que el ABC-ROC es igual a 0,5.
ABC-ROC: área bajo la curva receiver operating characteristic; IC 95%: intervalo de confianza del 95%; 
suPAR: receptor soluble del activador del plasminógeno de tipo uroquinasa (punto de corte > 10 ng/ml); 
qSOFA: quick Sepsis-related Organ Failure Assessment (qSOFA 2 criterios de sepsis según la tercera conferencia de consenso de sepsis; Singer et al. [8]).

El valor de p indica el riesgo de error tipo i en el contraste de la hipótesis nula de que el ABC-ROC es igual a 0,5.
ABC-ROC: área bajo la curva receiver operating characteristic; IC 95%: intervalo de confianza del 95%; 
qSOFA: quick Sepsis-related Organ Failure Assessment (qSOFA  ≥  2), criterios de sepsis según la tercera conferencia de consenso de sepsis; Singer et al.[8]); 
SRIS: síndrome de respuesta inflamatoria sistémica (≥ 2 criterios de sepsis según la conferencia de consenso de 2001; Levy et al. [7]).
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Todos

n=347 (%)

suPAR <4 ng/ml

n= 74 (%)

suPAR 4-6 ng/ml

n= 95 (%)

suPAR >6 ng/ml

n = 178 (%)

suPAR >10 ng/ml

n = 78 (%)

Días de hospitalización: Media (DE) 6,15 (7,60) 0,74 (1,85) 2,80 (2,56) 10,19 (8,57) 12,54 (14,56)

Alta directa desde Urgencias 92 (26,5%) 50 (67,6%) 26 (27,4%) 16 (9,0%) 2 (2,6%)

Observación 36 (10,4%) 13 (17,6%) 20 (21,1%) 3 (1,7%) 0 (0,0%)

Unidad de corta estancia 18 (5,2%) 2 (2,7%) 11 (11,6%) 5 (2,8%) 1 (1,3%)

Hospitalización 179 (52,5%) 8 (10,8%) 37 (39,0%) 134 (75,5%) 56 (71,7%)

Unidad de cuidados intensivos 22 (6,3%) 1 (1,4%) 1 (1,1%) 20 (11,2%) 19 (24,4%)

Mortalidad 30 días 54 (15,6%) 3 (4,1%) 5 (5,3%) 46 (25,8%) 38 (48,7%)

Confirmación bacteriemia 52 (15%) 0 (0,0%) 2 (2,1%) 50 (28,1%) 37 (47,4%)

Reconsulta en 30 días tras ser dado de alta desde la primera visita 61 (17,6%) 4 (5,4%) 19 (20,0%) 38 (21,3%) 2 (2,6%)

Tabla 4	� Resultados de evolución y pronóstico de grupos de pacientes según concentraciones de 
suPAR establecidas

DE: desviación estándar; suPAR: receptor soluble del activador del plasminógeno de tipo uroquinasa

miento a los 30 días, lo que ya se ha comunicado anteriormente 
en distintas ocasiones para los pacientes adultos valorados en 
los SUH [27-29].

Por ello, según los resultados de nuestro estudio, podemos 
señalar que tras la primera valoración realizada a los pacientes 
adultos con infección en el SUH, suPAR y el qSOFA ≥2, respecti-
vamente, son factores independientes relacionados significati-
vamente y con una mayor capacidad pronóstica de mortalidad 
a corto plazo (30 días). Además, estos dos factores combinados 
(qSOFA ≥2 + suPAR >10 ng/ml) consiguen el mejor rendimiento 
pronóstico, por lo que su valoración urgente puede convertirse 
en una eficaz herramienta de ayuda para orientar las decisiones 
adecuadas que debe tomar el clínico, como son decidir el alta 
o ingreso, la obtención de muestras microbiológicas (especial-
mente los hemocultivos) o la administración inmediata de la 
terapia antimicrobiana adecuada. Acertar en estas actuaciones 
urgentes iniciales, sobre todo en los pacientes más graves y vul-
nerables, será determinante para la evolución del enfermo y 
su pronóstico vital [4,30,31]. Las diferencias entre las ABC-ROC 
del modelo combinado (qSOFA ≥2 + suPAR >10 ng/ml) y las de 
las dos variables de forma individual, respectivamente, resultan 
significativas. Además, el aumento de especificidad del modelo 
(97%), frente al obtenido por qSOFA ≥ 2 (89%) y suPAR >10 
ng/ml (86%), resulta interesante ya que los criterios definito-
rios de sepsis han sido cuestionados, precisamente, por su baja 
especificidad [2,6].

En relación con el BM suPAR, es conocida su capacidad 
para pronosticar el reingreso, evaluar la gravedad y predecir 
mortalidad (intrahospitalaria, a 30 días y a 90 días) y su gran 
rendimiento como herramienta de ayuda en el triaje y clasifi-
cación de los pacientes en los SUH [17,19,22,25], incluso en pa-
cientes con COVID-19 [3,18]. Así, por ejemplo Kumar et al [25] 
recomiendan que los pacientes con concentraciones mayores 
a 5,5 ng/ml de suPAR en el triaje se queden ingresados en el 
hospital y realizar una reevaluación a los tres días. En este sen-

tido se han publicado algoritmos de decisión de alta o ingreso 
que son recomendados y ya utilizados por distintos autores en 
la práctica clínica en otros países [32,33], que proponen un PC 
<3-4 ng/ml para decidir el alta del paciente con seguridad, un 
intervalo de concentración entre 4-6 ng/ml que recomendaría 
que el paciente fuera reevaluado y se mantuviera en observa-
ción del SUH, y el PC >6 ng/ml donde el paciente precisaría 
ingresar en el hospital. Por su parte, cuando las concentracio-
nes de suPAR son >10-12 ng/ml el paciente sería candidato a 
una vigilancia más intensiva dentro del hospital [23,24,32,33]. 
Estas recomendaciones se asemejan a las que podríamos efec-
tuar con nuestros resultados, donde, por ejemplo, la mortali-
dad a 30 días encontrada es del 4,1%, 5,3%, 25,8% y 48,7% 
según las concentraciones de suPAR <4 ng/ml, de 4-6 ng/ml, 
>6 ng/ml y >10 ng/ml, respectivamente. Aunque, como ya se 
ha publicado, en pacientes ancianos y con gran comorbilidad 
estos PC podrían ser algo superiores como ocurre con el sexo 
mujer [10,17,21,23,33]. El rendimiento pronóstico de suPAR de 
mortalidad a los 30 días obtenido en nuestro estudio con un 
ABC-ROC de 0,836 (IC 95%: 0,765-0,907) es similar al publica-
do por autores que utilizan este BM habitualmente en su SUH 
como herramienta de triaje con un ABC de 0,84 (IC 95%: 0,81-
0,86) [17]. Por todo lo dicho anteriormente y valorando que la 
estancia media de los pacientes también se relaciona con las 
concentraciones de suPAR obtenidas en el SUH (0,74 días si <4 
ng/ml, 2,80 días de 4 a 6 ng/ml, 10,19 días si >6 ng/ml y, 12,54 
días si >10 ng/ml), así como con la necesidad de ingreso en 
medicina intensiva que se cifra en 24,4% de los pacientes con 
suPAR> 10 ng/ml, no solo las concentraciones de suPAR van a 
pronosticar la mortalidad, también pueden resultar útiles para 
valorar el ingreso en UCI y planificar el lugar idóneo de ingreso 
[23,24,32,33].

Por su parte, cabe decir que la PCT, aunque con mayor 
capacidad que la PCR y el recuento de leucocitos (y muy pa-
recida a la del lactato), aun encontrándose diferencias signifi-
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cativas en el estudio univariable, es claramente inferior para el 
pronóstico de mortalidad que suPAR [2,17,34]. Sin embargo, 
como es superior a este para detectar infección bacteriana gra-
ve y bacteriemia, las últimas revisiones y documentos de con-
senso recomiendan su utilización conjunta, lo que se ha llama-
do “sinergia de los BM” [2,6,12]. Así, como hemos encontrado 
nosotros en nuestra muestra, una PCT ≥0,5 ng/ml indicaría una 
mayor probabilidad de fallecimiento a los 30 días, de infección 
bacteriana, de existencia de bacteriemia y, por todo ello, la 
necesidad de ingreso, al menos en observación del SUH para 
adecuar y mejorar el tratamiento de los pacientes con infección 
grave [12,13,15,35]. 

En cualquier caso, la recomendación de utilizar los BM 
combinados entre sí (uno con capacidad diagnóstica y otro 
pronóstica) o con escalas de riesgo o criterios de sepsis (por 
ejemplo del SRIS o qSOFA) cada vez es más generalizada debido 
a la disponibilidad de estos en los SUH [2,3,24,34-36].

En relación con el resto de los BM comparados en nues-
tro estudio, el lactato está incluido en las recomendaciones de 
valoración de todos los pacientes con sepsis en los SUH [2,4,8]. 
Un lactato sérico >2 mmol/l en el SUH se asociaba con un ries-
go relativo de mortalidad a los 30 días de 1,7-2,6 por lo que 
precisará ver su evolución tras las medidas tomadas en el SUH 
y, cuando se confirme un valor ≥4 mmol/l de lactato sérico, el 
paciente debería ser ingresado [12]. Del mismo modo ocurre 
en los ancianos atendidos en el SUH por un proceso infeccio-
so (más del 35% de las atenciones) [1,2] donde un lactato >4 
mmol/l (con OR 21,14; IC 95%: 8,94-49,97, p=0,001) es el fac-
tor que con más peso predice mortalidad, sin necesitar de ser 
ajustado por la edad [37].

Por otra parte, nuestros resultados confirman que, para los 
enfermos atendidos por infección en el SUH, tal y como se ha 
publicado recientemente, los criterios de sepsis clásicos (SRIS 
≥2) son insuficientes y menos válidos que un qSOFA ≥2 para 
valorar el pronóstico de estos [5,27]. La S del 53% y la E del 
89% del qSOFA en nuestro estudio son similares a las publi-
cadas recientemente, en las que se ha vuelto a constatar las 
limitaciones y el margen de mejora que tienen estos criterios 
para la estratificación del riesgo y pronóstico en los pacientes 
atendidos en los SUH [5,27,29,38,39].

Nuestro estudio tiene distintas limitaciones. Las principa-
les son, por una parte, el carácter unicéntrico del estudio y, por 
otra, el haber reclutado los casos por oportunidad (cuando los 
investigadores estaban de guardia). Por ello, existe la posibili-
dad de un sesgo de selección al depender la inclusión de los 
pacientes de la presencia de uno de los investigadores, aunque 
esta fuera consecutiva durante esos periodos de tiempo, y el 
que finalmente el 35,5% de los pacientes incluidos fueran ex-
cluidos en los 30 días de seguimiento.

Por otro lado, no se han analizado las características de 
los pacientes y las diferencias en la mortalidad entre distintos 
tipos de infección (bacteriana o viral), ya que no era el objetivo 
del estudio, asumiendo la heterogeneidad de alguno de ellos, 
como el respiratorio, donde se incluyen infecciones víricas y 
bacterianas (y mixtas) que podrían explicar las diferencias en-

contradas entre ellos. En este sentido la mortalidad global de 
los pacientes de nuestro estudio es algo superior a la objeti-
vada en otros (posiblemente en relación a la mayor edad de 
los pacientes y el tipo de foco predominante, en nuestro caso 
neumonías) [37,40].

Finalmente, como el modelo mixto ha sido generado a par-
tir de los datos de los 347 pacientes del estudio, es necesario 
que se validen sus resultados con una serie externa. 

A pesar de estas limitaciones, creemos que el estudio es 
un reflejo de la realidad clínica de nuestros SUH y el reflejo del 
papel que, en un futuro, pueden jugar algunos de los nuevos 
BM como suPAR. Así, junto a la PCT o el lactado, creemos que 
puede ser de ayuda y muy rentable al analizar coste-beneficio 
si tenemos en cuenta que una visita al SUH se valora en 240€, 
una estancia en observación más de 300€ y un día de ingreso 
en más de 400€. Además, su coste de 18€, es “asumible” si lo 
comparamos con el de otros BM que se solicitan a la mayoría 
de los enfermos con el perfil de nuestra muestra (3€ el lacta-
to, 4-5€ la PCR, 10€ la PCT, precios comunicados por nuestro 
centro). A nuestro juicio, este coste no debería ser un obstáculo 
para su disponibilidad razonada en los SUH.

Como conclusiones de este estudio podemos señalar que 
para predecir mortalidad a los 30 días en los pacientes que acu-
den al SUH por un episodio de infección, suPAR presenta una 
capacidad pronóstica superior a otros BM, la escala qSOFA ob-
tiene mayor rendimiento que los criterios de SRIS, y el modelo 
combinado qSOFA ≥2 con suPAR >10 ng/ml mejora el poder 
predictivo conseguido de forma individual por qSOFA, consi-
guiendo una E del 97% y un VPN del 90%. Futuros estudios 
multicéntricos de validación externa del modelo son necesarios. 
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su atención en Latinoamérica. Emergencias. 2021;33:42-58. PMID: 
33496399

4.	 Rhodes A, Evans LE, Alhazzani W, Levy MM, Antonelli M, Ferrer 
R, et al. Surviving Sepsis Campaign: International guidelines for 
management of sepsis and septic shock: 2016. Crit Care Med. 
2017;45:486–552. doi: 10.1097/CCM.0000000000002255

5.	 Candel FJ, Borges Sa M, Belda S, Bou G, Del Pozo JL, Estrada O, et al. 
Current aspects in sepsis approach. Turning things around. Rev Esp 
Quimioter.2018;31:298-315. PMID: 29938972

6.	 Julián-Jiménez A, Supino M, Loro Chero L , en nombre del Gru-
po de Trabajo Latinoamericano para la mejora de la atención del 
paciente con Infección en Urgencias (GT-LATINFURG). Hacia la 
definición de Sepsis-4: poder diagnóstico y pronóstico de los bio-
marcadores para mejorar el tratamiento de la sepsis en los servi-
cios de urgencias. Med Clin (Barc). 2020;154:147-8. doi: 10.1016/j.
medcli.2019.02.015.

7.	 Levy MM, Fink MP, Marshall JC, Abraham E, Angus D, Cook D et 
al. 2001 SCCM/ESICM/ACCP/ATS/SIS International Sepsis Defini-
tions Conference. Crit Care Med. 2003; 31:1250-6. doi: 10.1097/01.
CCM.0000050454.01978.3B.

8.	 Singer M, Deutschman CS, Seymour CW, Shankar-Hari M, Annane 
D, Bauer M, et al. The Third International Consensus Definitions for 
Sepsis and Septic Shock (Sepsis-3). JAMA. 2016;315:801-10. doi: 
10.1001/jama.2016.0287.

9.	 Seymour CW, Liu VX, Iwashyna TJ, Brunkhorst FM, Rea TD, Scherag 
A, et al. Assessment of Clinical Criteria for sepsis: Fort he Third In-
ternational Consensus Definitions for sepsis and Septic Shock (sep-
sis-3). JAMA. 2016:315:762-74. doi: 10.1001/jama.2016.0288.
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28.	 González J, Clemente C, Candel FJ, Martín-Sánchez FJ. New sepsis 
criteria: Do they replace or complement what is known in the ap-
proach to the infectious patient? Rev Esp Quimioter. 2017;30 Suppl 
1:48–51. PMID: 28882016

29.	 Williams JM, Greenslade JH, McKenzie JV, Chu K, Brown AF, Lip-
man J. Systemic Inflammatory Response Syndrome, Quick Sequen-
tial Organ Function Assessment, and Organ Dysfunction: Insights 
From a Prospective Database of ED Patients With Infection. Chest. 
2017;151:586-96. doi: 10.1016/j.chest.2016.10.057.
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first wave of the COVID-19 pandemic in the CoM presented 
with a very high rate of comorbidities, with marked differences 
among those with or without a confirmed SARS-CoV-2 infec-
tion.

Keywords: Comorbidities, COVID-19, Primary Care

Comorbilidades de los pacientes con COVID-19 
atendidos en Atención Primaria durante la 
primera oleada de la pandemia de SARS-
CoV-2 en la Comunidad de Madrid

RESUMEN

Objetivos. Existen publicaciones sobre las comorbilida-
des y el perfil demográfico en pacientes hospitalizados por  
COVID-19, pero son escasas aquellas sobre grandes poblacio-
nes atendidas en Atención Primaria (AP). El objetivo de este 
trabajo es llenar este vacío describiendo la prevalencia de ocho 
comorbilidades (hipertensión arterial, diabetes mellitus, cáncer, 
enfermedad cardiovascular, asma, enfermedad renal crónica, 
enfermedad pulmonar obstructiva crónica e insuficiencia car-
díaca crónica) en los pacientes de AP durante el inicio de la 
pandemia por SARS-CoV-2 en la Comunidad de Madrid (CoM), 
España.

Pacientes y métodos. Estudio observacional retrospec-
tivo que recopila datos registrados en la CoM, entre el 25 de 
febrero y el 31 de mayo de 2020. Se diferencian dos cohortes 
de pacientes que acudieron a AP: Grupo-1 (N=339.890), que 
incluye todos los pacientes con sospecha de SARS-CoV-2 o in-
fección confirmada; Grupo-2, que es el subgrupo (N= 48.556, 
14,3% del Grupo-1) de casos confirmados de COVID-19 me-
diante prueba RT-PCR.

Resultados. Comparando el Grupo-1 con el Grupo-2 
(339.890/48.556 pacientes, respectivamente), los principales 
resultados fueron los siguientes: edad media (60,9/69,9 años), 
presencia de al menos una comorbilidad (33,51%/47,69%), 
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ABSTRACT

Objectives. Recent publications on inpatients with COV-
ID-19 describing their comorbidities and demographic profile 
exists, but data from large populations requiring only primary 
care (PC) are scarce. This paper aims to fill this gap and re-
port the prevalence of eight comorbidities (high blood pres-
sure, diabetes mellitus, cancer, cardiovascular disease, asthma, 
chronic kidney disease, chronic obstructive pulmonary disease, 
and chronic heart failure) among patients attending PC during 
the onset of the SARS-CoV-2 pandemic in the Community of 
Madrid (CoM), Spain.

Patients and methods. This is an observational retro-
spective study that collects data registered in the CoM be-
tween February 25th and May 31st, 2020. Data are divided in 
two groups: Group-1 (N=339,890) consist of all patients with 
suspected or proven SARS-CoV-2 infection; and Group-2 is the 
subgroup (N=48,556, 14.3% of Group-1) of individuals with 
COVID-19 confirmed by positive RT-PCR test. 

Results. Comparing Group-1 with Group-2, 
339,890/48,556 patients, respectively, the main results were 
as follows: average age (60.9/69.9 years), presence of at 
least one comorbidity (33.51%/47.69%), high blood pressure 
(19.74%/32.74%), diabetes mellitus (7.13%/13.75%), cancer 
(6.56%/10.6%), cardiovascular disease (4.52%/9.26%), asthma 
(7.98%/6.56%), chronic kidney disease (1.84%/4.41%), chronic 
obstructive pulmonary disease (2%/4.03%), and chronic heart 
failure (1.14%/2.77%). High blood pressure and diabetes mel-
litus were seen to be the most frequent (6.56%/8.38%) asso-
ciation.

Conclusions. Patients requiring PC attention during the 
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with any of the following diagnoses (Figure 1): “infected” with 
SARS-CoV-2 (code A77.01 of International Classification of 
Primary Care Second edition, ICPC-2); or “suspected infection” 
(code A77 of ICPC-2). Two groups were analysed in the study; 
Group-1: all individuals (339,890) coded as A77.01 or A77; 
and Group-2: 48,556 individuals from Group-1 with a positive 
RT-PCR test (representing 14.3% of Group-1). During the first 
wave, some patients were assigned to codes A77.01 or A77 
without an RT-PCR test due to a shortage of tests. Only 68,981 
patients, representing 20% of the total in Group-1, underwent 
the test showing positive results 48,556 (= Group-2). When 
the two codes coexisted in the same patient, the following hi-
erarchy prevailed: infected case>suspected case.

Setting. The data analysed in this paper were anonymous 
and obtained from the information provided by the PC man-
agement team of SERMAS periodically to the COVID-19 Con-
trol Centre (Centro de Control COVID-19, CCC). The authors of 
this paper had worked at the CCC during the first wave of the 
pandemic. It was created at the beginning of the COVID-19 
pandemic emergency by the CoM Government [9]. The PC 
forwarded updated information to the CCC, causing some pa-
tients to have more than one diagnosis code related to COV-
ID-19, as noted above.

The data captured in CCC were cleaned and analysed with 
the business intelligence software (specifically, Microsoft Pow-
er BI) and presented through interactive dashboards. The de-
cision-making responsibility was not a part of the CCC’s tasks.

Variables. The variables analysed included the age ranges, 
sex, and eight comorbidities: high blood pressure (HBP), diabe-
tes mellitus (DM), cancer (diagnosed in the last 5 years), cardi-
ovascular disease (CVD), asthma, chronic kidney disease (CKD), 
chronic obstructive pulmonary disease (COPD), and chronic 
heart failure (CHF).

Statistical analysis. Data are expressed as the mean 
(standard deviation) for continuous variables, and the absolute 
and relative frequencies for the categorical variables, as appro-
priate. Inferential analyses were performed using the McNemar 
test (Mn) for qualitative variables and the related measures 
t-test (T) for quantitative variables. All p values lower than 0.05 
were deemed statistically significant. For comparisons showing 
statistical significance, the effect size was reported according 
to the nature of each variable. The Odds Ratio was reported 
for the qualitative variables and Cohen’s D for the quantitative 
variables, together with their 95% confidence intervals. Statis-
tical analyses were performed using the Statistical Package for 
the Social Sciences (IBM SPSS Statistics for Windows, Version 
25.0. Armonk, NY: IBM Corp).

RESULTS

This observational study analysed a total of 339,890 pa-
tients (Group-1) who visited their family doctor for symptoms 
potentially related to the COVID-19. Figure 1 describes the 
breakdown of the patients assigned to each diagnostic catego-
ry, detailing the subsample of patients that underwent an RT-

hipertensión arterial (19,74%/32,74%), diabetes mellitus 
(7,13%/13,75%), cáncer (6,56%/10,6%), enfermedad cardio-
vascular (4,52%/9,26%), asma (7,98%/6,56%), enfermedad 
renal crónica (1,84%/4,41%), EPOC (2%/4,03%) e insuficiencia 
cardíaca crónica (1,14%/2,77%). La asociación más frecuente 
fue hipertensión arterial y diabetes (6,56%/8,38%). 

Conclusiones. Los pacientes atendidos en AP durante 
la primera ola de la actual pandemia de COVID-19 en la CoM 
presentaron una tasa muy alta de una o más comorbilidades 
comunes, con diferencias significativas según tuvieran una in-
fección confirmada o no por SARS-CoV-2.

Palabras clave: Comorbilidades, COVID-19, Atención Primaria.

INTRODUCTION

During the first wave of SARS-CoV-2 pandemic, the Com-
munity of Madrid (CoM) was one of the most important epi-
centres of this disease, not only in Spain but also in the world. 
On March 31st, 2020, at the peak of the first pandemic wave, 
deaths per 100,000 inhabitants in the CoM were 57.7, tripling 
that of Spain (17.3), followed by Belgium (14.8), Italy (13.4), 
France (6.24), and UK (5.6). Accumulated deaths at the time 
in the CoM (3,865) represented 42.7% of those registered in 
Spain (9,053). Also, the CoM recorded a cumulative incidence 
of 363.22 cases per 100,000 inhabitants in the last 14 days, 
while Spain recorded 192.3, followed by Italy (122.2), Belgium 
(103), France (56.6) and UK (40) during the same period [1,2].

The comorbidities associated with patients with COVID-19 
are well known, but have generally been obtained from pa-
tients with the most severe forms of the disease often requir-
ing hospital admission [3-6].

This is a retrospective observational study based on the 
database of the CoM. It provides an opportunity to determine 
the comorbidity burden in the patients seen in Primary Care 
(PC) for COVID-19 during the first wave of the pandemic in 
this region.

PATIENTS AND METHODS

Ethics. The Clinical Research Ethics Committee of Hospital 
Clínico San Carlos, Madrid (Spain), approved the study (Comité 
Ético de Investigación Clínica; code: 21/197-E).

The CoM Public Health Service (Servicio Madrileño de 
Salud, SERMAS) has 430 PC centres and clinics in addition to 
its hospitals and other services that serve a population of 6.7 
million inhabitants [7,8]. Since 2012, the medical records of all 
patients seen in the PC have been electronically captured in a 
centralized system of Electronic Health Record (HER) known as 
“AP-Madrid” (Sistema de Información de Historia Clínica Elec-
trónica Única Centralizada de Atención Primaria). 

Design. This is a retrospective observational study based 
on the information collected in “AP-Madrid” by the family 
doctors of the SERMAS between February 25th and May 31st, 
2020. This study includes information on 339,890 patients 
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cies of the eight comorbidities (Table 1) were HBP (32.74%), 
DM (13.75%), cancer (10.60%), CVD (9.26%), asthma (6.56%), 
CKD (4.41%), COPD (4.03%), and CHF (2.77%). Generally, in 
Group-2, the relative frequencies of comorbidities were high-
er, particularly among men (where HBP, DM and cancer stand 
out). 

Table 2 shows the absolute and relative frequencies of 
comorbidities, alone or in combination, if their occurrence 
is greater than 0.5%. In both groups, the highest frequency 
combination was HBP and DM. Finally, Table 3 lists the eight 
comorbidities (in absolute values) analysed for both groups in 
this study, stratified by sex (in relative values) and age ranges.

DISCUSSION

Our work demonstrates that a high frequency of patients 
with comorbidities in the population during the first wave of 
the COVID-19 pandemic sought care in the PC network of the 
CoM. Individuals with confirmed COVID-19 had a higher pro-
portion of underlying diseases causing their high morbidity 
and mortality in the period investigated. 

PCR test, and those that had a positive result (Group-2, 48,556 
individuals).

At least one of the eight comorbidities studied was ob-
served in 33.51% of patients in Group-1 and 47.69% in 
Group-2 with a statistically significant difference (Mn=420.2; 
p<0.001). The patients with comorbidities in Group-2 (mean ± 
SD age= 69.95±15.72 years) were older than those in Group-1 
(mean ± SD age= 60.90±18.61 years) with a significant differ-
ence (T=240; p<0.001; D’=0.52; D’95% [0.50 to 0.54]).

The mean ± SD age in Group-2 was 59.07±19.04 years, 
whereas in Group-1 47.97±19.5 years (T=119.8; p<0.001; 
D’=0.57; D’ 95% [0.56 to 0.58]). There was a higher propor-
tion of women in Group-1 (57.29%) than in Group-2 (53.19%) 
(Mn=290.9; p<0.001; OR 1.077; OR 95% [1.68 to 1.987]). In 
Groups 1 and 2, the mean ± SD age for men was 47.4±19.75 
and 60.2±17.89 years, respectively; while the mean ± SD age 
for women was 48.39±19.29 and 58.06±19.94 years, respec-
tively. Figure 2 shows the sex and age distribution of subjects 
included in the Groups 1 and 2. 

Specifically, in Group-2 (proven COVID-19) the frequen-

Figure 1	 �Patients with a code related to COVID-19 in the electronic medical 
record of Primary Care (AP-Madrid)

Patients with infection or suspected infection of COVID-19
N = 339,890

(25/2-31/5 2020)

Patients with proven COVID-19
N = 48,556

“lnfected cases” of COVID-19 
(code A77.01of ICPC-2) 

N = 99,922 (29%)

RT-PCR test
N = 45,429 (45%)

RT-PCR+
N = 38,802 (85%)

Total RT-PCR tests
N = 68,981 (20%)

RT-PCR+
N = 48,556 (70%)

RT-PCR test
N = 23,552 (10%)

RT-PCR+
N = 9,754 (41%)

“Suspected infection” of COVID-19 
(code A77of ICPC-2)
N = 239,968 (71%) 

All percentages (%) refer to the sample (N) that appears in the table immediately above. The two boxes with a grey background 
represent the two Groups in which this study analyses comorbidities, sex, and age. ICPC-2 = International Classification of 
Primary Care Second edition. RT-PCR= Reverse transcription polymerase chain reaction. RT-PCR+ = Positive test result.

Group 1

Group 2
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In our paper, we have tried to address this problem by offering 
in Table 1 the data from the National Health Survey [23].

Unlike our study, the SERMAS report does not include the 
comorbidities of patients with positive RT-PCR tests that is 
equivalent to our Group-2. However, it compares the comor-
bidities of patients seen in the PC who were hospitalized versus 
those who did not need it. We observed that the frequencies 
of comorbidities in our Group-1 were analogous to the group 
that was not hospitalized, while the frequencies of Group-2 
were comparable to those that required hospitalization. These 
results are consistent with previous studies involving PC pa-

The information provided in this article is concordant with 
an in-house report of the PC department of SERMAS [10], and 
few studies published in Spain [11-15] and Europe [16-18]. 
Generally, the comorbidities accompanying patients with COV-
ID-19 have been studied more in the hospital setting than in 
PC [19-22]. For this reason, along with the fact that our anal-
ysis had a much larger sample size than the other published 
studies (the entire CoM), it is difficult to establish comparisons. 
Furthermore, the comparison becomes increasingly difficult 
due to the fact that there are no official statistics on comor-
bidities in the general population according to the age and sex. 

Figure 2	 �Relative frequency of the age range in Groups 1 and 2 stratified by sex.

Group-1; N (%) Group-2; N (%) General population (CoM) % [23] 

Total Male Female Total Male Female Total Male Female 

Cohort 339,890 145,183 (42.71) 194,707 (57.28) 48,556 22,731 (46.81) 25,825 (53,18)      

HBP 67,084 (19.74) 30,751 (21.18) 36,333 (18.66) 15,899 (32.74) 8,080 (35.55) 7,819 (30.28) 19.08 19.87 18.57

Asthma 27,107 (7.98) 9,645 (6.64) 17,462 (8.97) 3,183 (6.56) 1,053 (4.63) 2,130 (8.25) 4.88 3.19 6.4

DM 24,227 (7.13) 13,068 (9.00) 11,159 (5.73) 6,677 (13.75) 3,932 (17.30) 2,745 (10.63) 7.39 7.56 7.16

Cancer 22,313 (6.56) 9,319 (6.42) 12,994 (6.67) 5,147 (10.60) 2,792 (12.28) 2,355 (9.12) 1.69 1.02 2.3

CVD 15,363 (4.52) 8,824 (6.08) 6,539 (3.36) 4,495 (9.26) 2,832 (12.46) 1,663 (6.44) 1.21 1.18 1.23

COPD 6,795 (2.00) 4,706 (3.24) 2,089 (1.07) 1,958 (4.03) 1,559 (6.86) 399 (1.55) 2.23 1.51 2.88

CKD 6,247 (1.84) 3,273 (2.25) 2,974 (1.53) 2,141 (4.41) 1,208 (5.31) 933 (3.61) n.a. n.a. n.a.

CHF 3,859 (1.14) 1,604 (1.10) 2,255 (1.16) 1,345 (2.77) 632 (2.78) 713 (2.76) n.a. n.a. n.a.

Table 1	� Prevalence of comorbidities globally and stratified by sex in Groups 1 and 2.

HBP: High Blood Pressure; DM: Diabetes Mellitus; CVD: Cardiovascular Disease; COPD: Chronic Obstructive Pulmonary Disease; CKD: Chronic Kidney Disease; 
CHF: Chronic Heart Failure; CoM: Comunidad de Madrid. 
Note. The percentage associated with the total number of individuals with each comorbidity has been calculated with respect to the size of the sample to 
which it belongs (Group-1 N=339.890 and Group-2 N=48.556). The percentage of comorbidities in both sexes has been calculated with respect to the sex 
distribution in each of the groups.



Comorbidities of Primary Care patients with COVID-19 during the first wave of the SARS-CoV-2 pandemic 
in the Community of Madrid

José-Luis Puerta, et al.

Rev Esp Quimioter 2022;35(1): 63-70 67

female sex predominates among COVID-19 patients. In Group-1, 
the relative frequency of women (57.3%) was the same as that 
observed for all the patients analysed in the SERMAS report [10] 
(57.2%), and in the other publications [18,19]. The category of 
non-hospitalized cases in the National Epidemiological Surveil-
lance Network (RENAVE) cohort also consists of a higher propor-
tion of women (65.5%) [15]. Similarly, the female sex (53.2%) is 
also prevalent in our Group-2. This preponderance of the female 
sex contrasts with the findings of the studies carried out in the 
hospitalized patients where, the male sex was most frequent 
[5,14,16,17]. In the SERMAS report [10] and the RENAVE cohort 

tients that tested positive for SARS-CoV-2 [19] or hospitalized 
patients [14].

The age ranges for Groups 1 and 2 were contrasted with 
the general population of the CoM [24]. This showed that the 
proportion of patients between 31 and 60 years in Group-1 
(58.5%) was higher than that described for the general pop-
ulation (45.6%), but not so in the Group-2 (46.1%). However, 
the percentage of the general population (13.13%) over 70 
years of age was close to that of the Group-1 (11.6%) but far 
from that seen in Group-2 (28.8%).

In most of the published studies, and in our analysis, the 

Group-1 N (%) Group-2 N (%)

Comorbidities 113,884 (33.51%) Comorbidities 23,156 (47.69%)

HBP 32,969 (28.95) HBP 6,231 (26.91)

Asthma 19,511 (17.13) DM + HBP 1,941 (8.38)

Cancer 9,557 (8.39) Asthma 1,668 (7.2)

DM + HBP 7,469 (6.56) Cancer 1,566 (6.76)

DM 5,935 (5.21) DM 1,214 (5.24)

HBP + Cancer 4,422 (3.88) HBP + Cancer 1,074 (4.64)

CVD + HBP 3,443 (3.02) CVD + HBP 920 (3.97)

Asthma + HBP 3,057 (2.68) CVD 647 (2.79)

CVD 2,947 (2.59) Asthma + HBP 552 (2.38)

DM + CVD + HBP 1,722 (1.51) DM + CVD + HBP 546 (2.36)

COPD 1,684 (1.48) CKD + HBP 459 (1.98)

ERC + HBP 1,382 (1.21) DM + HBP + Cancer 434 (1.87)

DM + HBP + Cancer 1,289 (1.13) COPD + HBP 345 (1.49)

COPD + HBP 1,159 (1.02) COPD 310 (1.34)

Asthma + Cancer 850 (0.75) DM + CKD + HBP 243 (1.05)

CVD + HBP + Cancer 779 (0.68) DM + CVD 242 (1.05)

DM + CVD 772 (0.68) CVD + HBP + Cancer 227 (0.98)

Asthma + DM + HBP 670 (0.59) HBP + CHF 210 (0.91)

DM + CKD + HBP 646 (0.57) DM + Cancer 168 (0.73)

CKD 643 (0.56) CVD + CKD + HBP 160 (0.69)

DM + Cancer 592 (0.52) Asthma + DM + HBP 159 (0.69)

HBP + CHF 589 (0.52) DM + CVD + HBP + Cancer 152 (0.66)

    CKD 148 (0.64)

    DM + COPD + HBP 139 (0.6)

    DM + CVD + CKD + HBP 138 (0.6)

    CVD + Cancer 132 (0.57)

    DM + HBP + CHF 117 (0.51)

Table 2	� Absolute and relative (>0.5%) frequencies of most 
frequent comorbidities and its combinations in 
Groups 1 and 2.

HBP: High Blood Pressure; DM: Diabetes Mellitus; CVD: Cardiovascular Disease; COPD: Chronic 
Obstructive Pulmonary Disease; CKD: Chronic Kidney Disease; CHF: Chronic Heart Failure.
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Group-1; N (%) Group-2; N (%)

Age range 
(Years)

HBP Asthma DM Cancer CVD COPD CKD CHF HBP Asthma DM Cancer CVD COPD CKD CHF 

M
ale

≥91 919 
(1.37)

37 
(0.14)

332 
(1.37)

408 
(1.83)

494 
(3.22)

197 
(2.90)

237 
(3.79)

180 
(4.66)

360 
(2.26)

14 
(0.44)

140 
(2.10)

163 
(3.17)

204 
(4.54)

80 
(4.09)

95 
(4.44)

74 
(5.50)

81-90 4,467 
(6.66)

247 
(0.91)

1,996 
(8.24)

1,969 
(8.82)

2,111 
(13.74)

1,204 
(17.72)

958 
(15.34)

658 
(17.05)

1,815 
(11.42)

87 
(2.73)

851 
(12.75)

748 
(14.53)

847 
(18.84)

484 
(24.72)

378 
(17.66)

272 
(20.22)

71-80 6,831 
(10.18)

485 
(1.79)

3,215 
(13.27)

2,67 
(11.97)

2,579 
(16.79)

1,526 
(22.46)

1,008 
(16.14)

424 
(10.99)

2,487 
(15.64)

166 
(5.22)

1,295 
(19.39)

1,009 
(19.60)

973 
(21.65)

605 
(30.90)

435 
(20.32)

182 
(13.53)

61-70 7,004 
(10.44)

650 
(2.40)

3,169 
(13.08)

1,981 
(8.88)

1,894 
(12.33)

1,042 
(15.33)

523 
(8.37)

179 
(4.64)

1,739 
(10.94)

153 
(4.81)

892 
(13.36)

527 
(10.24)

506 
(11.26)

300 
(15.32)

172 
(8.03)

69 
(5.13)

51-60 7,021 
(10.47)

1,326 
(4.89)

2,709 
(11.18)

1,309 
(5.87)

1,257 
(8.18)

576 
(8.48)

311 
(4.98)

110 
(2.85)

1,166 
(7.33)

206 
(6.47)

532 
(7.97)

248 
(4.82)

232 
(5.16)

78 
(3.98)

87 
(4.06)

23 
(1.71)

41-50 3,475 
(5.18)

2,014 
(7.43)

1,141 
(4.71)

634 
(2.84)

377 
(2.45)

135 
(1.99)

139 
(2.23)

27 
(0.70)

393 
(2.47)

184 
(5.78)

160 
(2.40)

72 
(1.40)

59 
(1.31)

11 
(0.56)

29 
(1.35)

7 
(0.52)

31-40 876 
(1.31)

1,667 
(6.15)

357 
(1.47)

239 
(1.07)

86 
(0.56)

18 
(0.26)

77 
(1.23)

8 
(0.21)

110 
(0.69)

122 
(3.83)

45 
(0.67)

17 
(0.33)

10 
(0.22)

1 
(0.05)

12 
(0.56)

1 
(0.07)

21-30 135 
(0.20)

1,584 
(5.84)

114 
(0.47)

77 
(0.35)

13 
(0.08)

7 
(0.10)

16 
(0.26)

13 
(0.34)

9 
(0.06)

92 
(2.89)

15 
(0.22)

5 
(0.10)

1 
(0.02)

0 
(0)

0 
(0)

2 
(0.15)

11-20 21 
(0.03)

1,152 
(4.25)

28 
(0.12)

22 
(0.10)

10 
(0.07)

0 
(0)

2 
(0.03)

2 
(0.05)

1 
(0.01)

25 
(0.79)

1 
(0.01)

0 
(0)

0 
(0)

0 
(0)

0 
(0)

0 
(0)

0-10 2 
(0)

483 
(1.78)

7 
(0.03)

10 
(0.04)

3 
(0.02)

1 
(0.01)

2 
(0.03)

3 
(0.08)

0 
(0)

4 
(0.13)

1 
(0.01)

3 
(0.06)

0 
(0)

0 
(0)

0 
(0)

2 
(0.15)

Fe
m

ale

≥91 2,795 
(4.17)

224 
(0.83)

740 
(3.05)

544 
(2.44)

813 
(5.29)

92 
(1.35)

561 
(8.98)

541 
(14.02)

956 
(6.01)

80 
(2.51)

250 
(3.74)

165 
(3.21)

282 
(6.27)

33 
(1.69)

180 
(8.41)

173 
(12.86)

81-90 7,158 
(10.67)

832 
(3.07)

2,427 
(10.02)

1,573 
(7.05)

1,964 
(12.78)

327 
(4.81)

1,124 
(17.99)

1,029 
(26.66)

2,339 
(14.71)

265 
(8.33)

851 
(12.75)

514 
(9.99)

654 
(14.55)

97 
(4.95)

374 
(17.47)

363 
(26.99)

71-80 7,605 
(11.34)

1,283 
(4.73)

2,43 
(10.03)

2,029 
(9.09)

1,486 
(9.67)

455 
(6.70)

640 
(10.24)

390 
(10.11)

1,908 
(12.00)

323 
(10.15)

714 
(10.69)

496 
(9.64)

382 
(8.50)

124 
(6.33)

226 
(10.56)

123 
(9.14)

61-70 7,589 
(11.31)

1,832 
(6.76)

2,161 
(8.92)

2,468 
(11.06)

1,07 
(6.96)

602 
(8.86)

307 
(4.91)

156 
(4.04)

1,275 
(8.02)

317 
(9.96)

458 
(6.86)

453 
(8.80)

206 
(4.58)

92 
(4.70)

87 
(4.06)

30 
(2.23)

51-60 7,3 
(10.88)

3,304 
(12.19)

1,989 
(8.21)

3,09 
(13.85)

770 
(5.01)

476 
(7.01)

185 
(2.96)

76 
(1.97)

966 
(6.08)

374 
(11.75)

318 
(4.76)

426 
(8.28)

98 
(2.18)

50 
(2.55)

34 
(1.59)

13 
(0.97)

41-50 3,068 
(4.57)

3,874 
(14.29)

903 
(3.73)

2,195 
(9.84)

308 
(2.00)

116 
(1.71)

100 
(1.60)

33 
(0.86)

304 
(1.91)

346 
(10.87)

94 
(1.41)

225 
(4.37)

33 
(0.73)

2 
(0.10)

18 
(0.84)

8 
(0.59)

31-40 702 
(1.05)

2,929 
(10.81)

362 
(1.49)

840 
(3.76)

97 
(0.63)

14 
(0.21)

37 
(0.59)

10 
(0.26)

63 
(0.40)

233 
(7.32)

42 
(0.63)

64 
(1.24)

6 
(0.13)

0 
(0)

8 
(0.37)

0 
(0)

21-30 100 
(0.15)

1,894 
(6.99)

109 
(0.45)

217 
(0.97)

25 
(0.16)

3 
(0.04)

14 
(0.22)

13 
(0.34)

7 
(0.04)

167 
(5.25)

14 
(0.21)

12 
(0.23)

2 
(0.04)

1 
(0.05)

4 
(0.19)

3 
(0.22)

11-20 11 
(0.02)

917 
(3.38)

33 
(0.14)

33 
(0.15)

3 
(0.02)

3 
(0.04)

5 
(0.08)

6 
(0.16)

1 
(0.01)

22 
(0.69)

4 
(0.06)

0 
(0)

0 
(0)

0 
(0)

2 
(0.09)

0 
(0)

0-10 5 
(0.01)

373 
(1.38)

5 
(0.02)

5 
(0.02)

3 
(0.02)

1 
(0.01)

1 
(0.02)

1 
(0.03)

0 
(0)

3 
(0.09)

0 
(0)

0 
(0)

0 
(0)

0 
(0)

0 
(0)

0 
(0)

  Male 30,751 
(45.84)

9,645 
(35.58)

13,068 
(53.94)

9,319 
(41.76)

8,824 
(57.44)

4,706 
(69.26)

3,273 
(52.39)

1,604 
(41.57)

8,080 
(50.82)

1,053 
(33.08)

3,932 
(58.89)

2,792 
(54.25)

2,832 
(63.00)

1,559 
(79.62)

1,208 
(56.42)

632 
(46.99)

Female 36,333 
(54.16)

17,462 
(64.42)

11,159 
(46.06)

12,994 
(58.24)

6,539 
(42.56)

2,089 
(30.74)

2,974 
(47.61)

2,255 
(58.43)

7,819 
(49.18)

2,13 
(66.92)

2,745 
(41.11)

2,355 
(45.75)

1,663 
(37.00)

399 
(20.38)

933 
(43.58)

713 
(53.01)

Total 67,084 27,107 24,227 22,313 15,363 6,795 6,247 3,859 15,899 3,183 6,677 5,147 4,495 1,958 2,141 1,345

Table 3	� Comorbidities: age range and sex distribution in Groups 1 and 2

HBP: High Blood Pressure; DM: Diabetes Mellitus; CVD: Cardiovascular Disease; COPD: Chronic Obstructive Pulmonary Disease; CKD: Chronic Kidney Disease; CHF: Chronic Heart 
Failure.
Note. The percentage (included in parentheses) has been calculated with respect to the total number of patients with a certain comorbidity in each sex and age group.
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addition to other relevant factors. It was observed that the older 
individuals with a significant disease burden became sicker and 
developed severe disease. As the figures show, many patients 
seeking medical attention for COVID-19 were seen at the PC 
centres emphasising their key role. This is especially true when 
a health crisis erupts overwhelming the healthcare systems and 
the hospitals with unusually high demand for patient care [29]. 
Therefore, it is essential that PC physicians can identify, diag-
nose, and carry out a follow-up on patients whose comorbid-
ities, sex and age make them vulnerable and prone to hospi-
talization. Additionally, the data provided in this paper should 
serve as a useful guide to prescribe current therapies such as the 
monoclonal antibodies or any other available in the future. 
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on the provision of pharmaceutical care for HIV patients. The 
ARTPC model has proved efficient, with patients reporting a 
high degree of satisfaction.

Keywords: Antiretroviral therapy, pharmaceutical care; COVID-19 

Impacto de la pandemia COVID-19: Modelo de 
atención farmacéutica compartida comunitaria 
y hospitalaria. Satisfacción y aceptabilidad de 
pacientes con infección VIH en tratamiento 
antirretroviral

RESUMEN

Introducción. La crisis sanitaria por la pandemia  
COVID-19 plantea un desafío en la dispensación de la medi-
cación hospitalaria de dispensación ambulatoria (MHDA). Los 
modelos de terapia antirretroviral basados en el apoyo de la 
farmacia comunitaria (TARFC) han demostrado tener éxito. El 
objetivo del estudio fue evaluar el grado de satisfacción, acep-
tabilidad y limitaciones de la implementación del TARFC, en 
contexto de pandemia, en nuestro entorno.

Métodos. Estudio descriptivo transversal realizado en un 
hospital de Barcelona, durante los meses de julio-noviembre 
del 2020. Se realizó una encuesta telefónica, mediante un 
cuestionario sobre dimensiones de calidad del modelo (grado 
de satisfacción, aceptabilidad) e inconvenientes asociados. Se 
recogieron datos: demográficos, tratamiento antirretroviral 
(TAR), medicación concomitante, interacciones farmacológicas 
(DDIs), recuento de linfocitos CD4 y viremia plasmática. El aná-
lisis de datos incluyó estadística descriptiva.

Resultados. Se incluyeron 533 pacientes VIH adherentes 
al TAR. El 71,9% (383/533) de pacientes estaban muy satis-
fechos y el 76,2% preferían acudir a la farmacia comunitaria 
frente a la hospitalaria. La calificación de satisfacción media 
fue de 9,3 (DS: 1,4). Los beneficios reportados fueron: 1) cer-
canía al domicilio (406: 76,1%); 2) menor riesgo de contagio 
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ABSTRACT

Background. The health crisis due to the COVID-19 pan-
demic is a challenge in the dispensing of outpatient hospital 
medication (OHM). Models of Antiretroviral Therapy (ART) 
based on community pharmacy support (ARTCP) have proven 
to be successful. The aim was to evaluate the degree of satis-
faction, acceptability and limitations of the implementation of 
ARTCP, in the context of a pandemic, in our environment.

Methods. Descriptive cross-sectional study carried out 
in a Barcelona hospital, ​​during the months of July-November 
2020. A telephone survey was carried out via a questionnaire 
on the quality dimensions of the model (degree of satisfaction, 
acceptability) and associated inconveniences. Data collected: 
demographics, antiretroviral treatment (ART), concomitant 
medication, drug interactions (DDIs), CD4 lymphocyte count 
and plasma viraemia. Data analysis included descriptive sta-
tistics.

Results. A total of 533 (78.0%) HIV patients receiving 
ART were included. 71.9% (383/533) of these patients were 
very satisfied and 76.2% preferred attending the community 
pharmacy rather than the hospital. The mean satisfaction 
rating was 9.3 (DS: 1.4). The benefits reported were: 1) 
proximity to home (406: 76.1%); 2) lower risk of contagion of  
COVID-19 (318: 59.7%); 3) shorter waiting time (201: 37.1%); 
4) time flexibility (104: 19.5%); 5) reduction of financial 
expenses (35: 6.57%). A total of 11 (2%) patients reported no 
benefit. Only 22.9% reported disadvantages associated with 
ARTCP: 1) lack of privacy (65: 12.2%); 2) lack of coordination-
organization (57: 10.7%).

Conclusion. The COVID-19 pandemic has had an impact 
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RESULTS

Participants and characteristics of antiretroviral 
treatment. A total of 533 HIV patients were included in the 
study from a cohort of 683 HIV patients adhered to ART who, 
at the time of the study, agreed to participate in the project of 
shared pharmaceutical care with community pharmacies. 150 
(21.9%) patients were excluded (Figure 1).

The characteristics of the patients included are summa-
rized in Table 1. The majority (73.5%) were Caucasian and 
men (82.6%), the mean age was 48 years (DS: 11.9). 75.2% 
(401/533) of patients received triple ART regimens, 108 (20.3%) 
dual therapy patients and 22 (4.1%) monotherapy patients.

The antiretroviral treatment used by the 533 patients 
included can be summarized as 57% (304/533) received reg-
imens based on integrase inhibitors (INI); 18.9% received 
regimens based on non-analog reverse transcriptase (NNRTI); 
13.9% took a protease inhibitor potentiated based therapy; 
86.1% of patients received nucleoside / nucleotide analog re-
verse transcriptase; and 10.8% other combination regimens. 
Triple therapy was used by 75.2 %, and mono or dual therapy 
by 24.4% of patients.

The co-medicated patients were 57% (304/533), with 
a median of 3 drugs per patient and with 16.7% of patients 
taking 5 or more drugs. Recreational or abuse drugs were tak-
en by 33% of patients 33% and 6% of them for “chem-sex” 
purposes. Among the prescribed drugs, the most frequent 
were: psychotropic drugs (anxiolytics 14.3%, antidepressants 
13.9%, anticonvulsants 8.1%, neuroleptics 4.5%, methadone 
4.5%); anti-hypertensive (ACE inhibitors or angiotensin re-
ceptor blockers 12.1% beta blockers 5.3%, diuretics 4.7%, 
calcium-channel blockers 4.5%) lipid-lowering and oral anti-
diabetics (statins 15.2%, fibrates 5.3%, oral antidiabetics 4.3%; 
proton pump inhibitors 10.9% Vitamin and mineral supple-
ments represented 24.6% of the concomitant drugs.

DDIs were detected in 109 patients (20.4%); 26 (23.4%) 
were considered potential weak interaction 73 (67%) poten-
tial interaction, and 10 (9%) contraindicated. In the latter, 
the potentiated protease inhibitor (darunavir/cobiscitat) is in-
volved in 80% of cases with: budenoside (2 cases), quetiapine, 
bisoprolol, domperidone, phenitoine, midazolam, lercandipine. 
Rilpivirine was involved in 2 cases with: eslicarbazepine and 
omeprazole.

Qualitative cross-sectional survey of the new ART 
dispensing model. Table 2 describes the results gathered 
from the satisfaction questionnaire (n = 533). At the time 
of the survey, 49.2% (262/533) of patients had visited the 
community pharmacy at least 3 times to collect ART, 40.2% 
(214/533) 2 times, and only 6.8% (36/533) once. Most of the 
patients (71.9% (383/533)) were very satisfied and preferred 
to go to the community pharmacy to collect ART (406: 76.2%); 
the mean score was 9.3 (DS: 1.4) on a scale of 1 to 10 points, 
with 10 being the maximum satisfaction. The benefits reported 
by the patients were: 1) proximity to home (406: 76.1%); 2) 

de COVID-19 (318: 59,7%) 3) menor tiempo de espera (201: 
37,1%); 4) flexibilidad horaria (104: 19,5%); 5) reducción de 
gastos económicos (35: 6,57%). Un total de 11 (2%) pacientes 
no reportaron ningún beneficio. Únicamente el 22,9% repor-
taron desventajas asociadas al TARFC: 1) falta de privacidad 
(65:12,2%); 2) falta de coordinación-organización (57: 10,7%)

Conclusión. La pandemia de COVID-19 tiene un impacto 
en la prestación de atención farmacéutica al VIH. El modelo 
TARFC ha resultado eficiente con un elevado grado de satisfac-
ción por parte de los pacientes.

Palabras clave: tratamiento antirretroviral, modelo de atención farmacéu-
tica; COVID-19

INTRODUCTION 

The COVID-19 pandemic is putting great pressure on 
health systems around the world [1], with important con-
sequences for both public health, as well as the function of 
health structures together with the practicing of their pro-
fessionals. Due to this situation, alternatives to the hospital 
administration of antiretroviral medication have had to be 
sought. In order to guarantee an adequate provision of servic-
es, as well as to promote decongestion in hospitals and combat 
viral spread [2], a series of measures were carried out to ensure 
patient access to medication. Community pharmacies are es-
sential services authorized to continue their activity during the 
emergency [3], and community pharmacists are in a key posi-
tion to provide priority responses to a pandemic, including the 
management of patients with chronic diseases [4].

Previous studies [5-7] carried out under different settings 
[8,9] evaluated the feasibility, acceptability and results of a dif-
ferentiated model of ART dispensing based on the community 
pharmacy, demonstrating good clinical results (viral suppres-
sion, CD4 counts), a higher rate of adherence to ART [10] and 
the better acceptance of treatment by these patients. 

Although the aforementioned studies have been carried 
out in countries with a healthcare system different from ours, 
as Canada and the United States, the results point towards 
a positive benefit derived from the inclusion of community 
pharmacies in the healthcare process.

In this context, CatSalut issued a resolution with the Of-
ficial College of Pharmacists of Barcelona and the Hospital del 
Mar, in which the dispensing of OHM medication was contem-
plated in the non-face-to-face mode, including dispensing via 
community pharmacies. The present study aims to evaluate 
the satisfaction of HIV patients on ART in the setting of an 
ART dispensing model via community pharmacies, during the 
pandemic.

MATERIAL AND METHODS

Design and scope of the study. Patients. OHM Dispens-
ing Circuit Through Community Pharmacies. Telematic visits. 
Evaluation of the satisfaction of patients adhered to the shared 
care model. Data collected. Statistical analysis.
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the leadership of the hospital pharmacy, is expanding into new 
practice settings and includes improved patient care services, 
especially for those with chronic diseases [12-14], and particu-
larly in patients living with HIV [15,16].

The integration of the community pharmacy into an ART 
dispensing program, coordinated from the hospital pharmacy, 
was conceived in response to the COVID-19 pandemic during 
the most restrictive confinement period, out of concern that 
patients would interrupt ART due to difficulties in travelling to 
the hospital, and for security reasons, avoiding overcrowding 
of patients in the hospital pharmacy and thus reducing the risk 
of spreading COVID-19. The present study describes the expe-
rience and can be considered successful. 71.9% of the patients 
were very satisfied and most of them preferred to continue 

lower risk of contagion of COVID-19 (318: 59.66%); 3) short-
er waiting time (201: 37.1%); 4) time flexibility (104: 19.5%); 
5) reduction of expenses (especially for public transport) (35: 
6.57%). A total of 11 (2%) patients reported no benefit. Most 
patients (411/533; 77.1%) confirmed that they did not en-
counter any problems. The main limitations reported were: 1) 
lack of privacy preservation (65: 12.2%); 2) lack of coordina-
tion in the organization (Hospital Pharmacy-Community Phar-
macy (57: 10.7%).

DISCUSSION

The approach to shared pharmaceutical care between 
community and hospital pharmacies in dispensing OHM, with 

* ARTCP: antiretroviral treatment based on community pharmacy; ART: antiretroviral treatment
** CP: community pharmacy
*** HP: Hospital Pharmacy

Figura 1	 �Flowchart: Patient selection and ART dispensing circuit integrating the community pharmacy (ATRCP).

TOTAL HIV PATIENTS ON ART
N=2,000

SELECTION Cohort patients
N=683

Reasons for Exclusion 
1.They did not answer the phone (3 attempts) N = 90

2. They did not want to participate N = 18
3. Community transfer N = 17

4. Loss to follow-up N = 12
5. Admitted N = 10

6. Exit N = 2

INCLUDED
N=533 (%)

EXCLUDED
N=150 (%)

ARTCP PROJECT: *
Offer to the patient

Oral acceptance and consent by the 
patient

Selection of a CP ** by the patient

Coordination of ART dispensing with 
the CP **

Telematic visits with the patient 
from HP *** and coordination of follow-up 

with CP **

-Age ≥18 years
-Adherence to ART ≥90% for at least 

6 months
-Minimum of 3 dispensing medications 

in ARTCP
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pharmacy can participate in the dispensing of ART, but also 
that they can contribute to reduce the burden on the hospital 
health system [19]

The value of the clinical pharmacist as a member of a 
multidisciplinary HIV care team resulted in improvements in 
ART adherence [18], in the detection of DDIs, as well as in the 
quality of prescription and patient safety [20]. It would be in-
teresting to carry out specific training in the area of ​​patient 
care in ART for community pharmacists. Indeed, in the present 
study, 20.5% of DDIs that could be detected early were iden-
tified.

The main limitation of this study is that it was carried out 
in a cohort of stable HIV patients, with optimal adherence to 
ART (selected by computerized registries of the Hospital Phar-
macy), therefore it is subject to selection bias. Specific studies 
would be required in patients with suboptimal adherence, or 
risk thereof (cultural barrier, social problem, psychiatric disor-
der) in order to evaluate whether community pharmaceutical 
care continues to offer the benefits and safety it has demon-
strated in highly adherent patients.

The COVID-19 pandemic has valued shared pharmaceuti-
cal care between community and hospital pharmacy and will 
likely reveal new roles that they could play in our environment, 
beyond the pandemic.

FUNDING

None to declare

with the implemented model. A low percentage of patients 
(14.8%) stated that they were indifferent when choosing the 
service provider (Hospital Pharmacy versus Community Phar-
macy), while only 9% preferred dispensing in the hospital en-
vironment. This indicates that the program has possibilities for 
improvement, in terms of confidentiality and coordination be-
tween pharmaceutical teams.

The findings of our study confirm the observations in the 
literature of the benefits reported, such as the flexible hours 
offered by the community pharmacy [17], and the easy access, 
both temporal and geographic [18] during the current health 
emergency. This demonstrates not only that the community 

Characteristics 533

Men, n (%) 440 (82.6)

Women, n (%) 93 (17.4)

Mean, age (DS) 48.33 (11.96)

Ethnicity n (%)

Caucasian 392 (73.5)

Hispanic 116 (21.8)

Arab 10 (1.9)

Asian 7 (1.3)

African 8 (1.5)

Toxic habits, n (%)

Smoking 226 (42.4)

Alcohol consumption 10 (1.9)

Consumption of drugs of abuse 117 (22)

“Chem Sex” 32 (6)

HIV

CD4T cells / μL, median (IQR) 800 (610-1008)

Viral Suppression <50 copies / mL, n (%) 526 (98.7)

Detectable CV between 20-100 copies / mL, n (%) 6 (1.12%)

Detectable CV> 200 copies / mL, n (%) 1 (0.19%)

ATR characteristics, n (%)

Monotherapy 22 (4.1)

Biotherapy 108 (20.3)

Triple therapy 401 (75.2)

Concomitant medication, n (%)

Total patients 304 (57)

Polypharmacy> 5 drugs 89 (16.7)

DDIs 109 (20.5)

Table 1	� Participant’s characteristics

* DS: Standard deviation; IQR: Interquartile range; CV: viral load; DDIs: Drug-drug 
interaction

Quality dimensions Description n (%)

1. Degree of satisfaction Very satisfied 383 (71.9%)

Satisfied 139 (26.1%)

Dissatisfied 11 (2.1%)

2. Acceptance 

(dispensing preference)

Community Pharmacy 406 (76.2)

Hospital Pharmacy 48 (9%)

Indifferent 79 (14.8%)

3. Accessibility 

(choice of community pharmacy)

Pharmacy close to home 453 (85%)

Pharmacy away from home 41 (7.7%)

Indifferent 39 (7.3%)

4. Score 

(score from 0 to 10)

9-10 379 (71.1)

7-8 138 (25.9)

5-6 10 (1.9)

<5 6 (1.2)

Table 2	� Descriptive analysis of the results 
of the satisfaction questionnaire: 
ART dispensing model based on the 
Community Pharmacy (n = 533)
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Mycoplasma genitalium en el renovado 
diagnóstico de las infecciones de transmisión 
sexual: evidencias y cifras en un hospital 
terciario

RESUMEN

Introducción. Mycoplasma genitalium es un patógeno 
emergente causante de infecciones de transmisión sexual (ITS) 
y se ha relacionado con uretritis no gonocócica en hombres y 
cervicitis en mujeres. El objetivo de este estudio es determinar 
la incidencia y patogenicidad de M. genitalium en el seno del 
diagnóstico de ITS detectadas a partir de muestras clínicas en 
un hospital terciario.

Métodos. Se procesaron 8.473 muestras de endocérvix, 
uretra, vagina, recto y otros, aplicando Allpex STI Essential As-
say. Se revisaron más de 190 historias clínicas para determinar 
la patogenicidad de M. genitalium. 

Resultados. Se detectó M. genitalium en 2,8% de casos. 
Hubo coinfecciones en 20% de los pacientes.

Conclusiones. M. genitalium a pesar de la baja incidencia 
en nuestra revisión, actualmente es un patógeno de valor en 
alza gracias al desarrollo de técnicas moleculares como PCR-
multiplex. A partir de nuestra experiencia y las recomendacio-
nes institucionales, tanto las técnicas de detección de ácidos 
nucleicos (NAATs) como los cultivos para gonococo deberían 
implementarse y coexistir para adecuar los tratamientos.

Palabras clave: Mycoplasma genitalium, infección de transmisión sexual, 
coinfección

INTRODUCTION

Mycoplasma genitalium is the smallest known self-repli-
cating bacterium that cause non-gonococcal urethritis in men 
and cervicitis in women. Co-infections with M. genitalium and 
other bacterial sexually transmitted infections (STIs) have fre-
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ABSTRACT

Introduction. Mycoplasma genitalium is an emerging 
cause of sexually transmitted infections (STIs) and has been 
implicated in non-gonococcal urethritis in men and cervicitis 
in woman. The aim of this study is determinate the incidence 
and pathogenicity of M. genitalium within the diagnosis of 
STIs detected from clinical samples in a third level hospital.

Material and methods. A total of 8,473 samples from 
endocervix, urethra, vagina, rectum and others were processed 
applying Allpex STI Essential Assay. More than 190 records 
were reviewed to determinate M. genitalium pathogenicity. 

Results. M. genitalium was detected in a rate 2.8%. 
Co-infections were detected in 20% of the patients.

Conclusions. M. genitalium is considered a STI emerging 
pathogen thanks to the renewal of multiplex-PCR tests al-
though with a low incidence in our approach. Emerging from 
our experience and the institutional recommendations both 
detection of acid nucleic techniques (NAATs) and gonococcal 
culture might be implemented accurately and coexist to ad-
equate prescriptions. 
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From the review of 194 available clinical records about 
M. genitalium isolates, 43 (22%) were clinically significant 
and were treated (52% azithromycin, 32% moxifloxacin, 16% 
doxycycline). The median cycle threshold- (CT) was 25.3 in the 
infected group and 30.3 in the non-infected group. There-
fore, during this period, the prevalence of M. genitalium was 
0.07‰ and the incidence density rate was 3.8 new cases/100 
patients/year.

The incidence rate of N. gonorrhoeae, C. trachomatis and 
T. vaginalis in the same period is presented in table 1. Despite 
the decrease in the number of samples in 2020 compared to 
the previous years, there was an 11% of increase in the num-
ber of positive gonococcal cultures. 

Co-infections were in 16/106 male patients with M. gen-
italium detected (9 N. gonorrhoeae, 6 C. trachomatis, 1 T. 
vaginalis) and in 31/126 female patients (23 C. trachomatis, 
5 T. vaginalis, 3 N. gonorrhoeae). M. genitalium was detected 
together with M. hominis (5) and U. urealyticum (4) with an 
uncertain value not clinically related.

DISCUSSION

M. genitalium is a considered pathogen but in our expe-
rience, the incidence was low and less than 25% of patients 
with a positive sample was clinically significant and treated. 
Different consideration deserves the diagnosis of gonorrhoea 
established by the detection of N. gonorrhoeae at an infected 
site, either by nucleic acid amplification (NAATs) or by culture. 
Symptoms and signs of sexually acquired infection depend, 
in part, on the site of infection. One of the most important 
and scary pathogen, N. gonorrhoeae, is on an emerging trend 
since the last decade [2]. Co-existing infections such as C. 
trachomatis, T. vaginalis, M. genitalium, Candida albicans 
and conditions as bacterial vaginosis, are common and these 
should be considered for an optimal and efficacious treatment 
but its interpretation is often difficult [3].

The approach to diagnose any infectious diseases will be 
oriented by the clinical examination, but sexually transmitted 
diseases (STDs) need a more specific and in-depth oriented ex-
am and interview of sexual behaviours [4].

Having fast NAAT tests allows a personalized, practical, 
preventive and predictive assistance. NAATs are more sen-
sitive than culture, particularly for oropharyngeal and rectal 

quently reported. Its prevalence varies among sexually trans-
mitted infection clinic attendees and the general population 
[1]. In our community, there is not a reference centre for at-
tending STI patients and they are referred from Primary Care 
to specialities (dermatology, ginecology, infectious diseases) 
and directly to our microbiology lab at Miguel Servet Hospital 
(HUMS). The general purpose of this study was to determine 
the incidence and pathogenicity of M. genitalium within the 
STIs detected from clinical samples sent to our laboratory and 
discuss the renewal procedures and laboratory changes in the 
diagnosis of STI.

MATERIAL AND METHODS

A real-time PCR (Allplex STI Essential Assay by Seegene) 
was the detection method applied in vaginal, endocervical, 
and urethral samples. This assay detects simultaneously 7 
microorganisms: Chlamydia trachomatis, Mycoplasma gen-
italium, Mycoplasma hominis, Neisseria gonorrhoeae, Trich-
omonas vaginalis, Ureaplasma parvum, Ureaplasma urealyt-
icum. At the same time, samples were cultured on Columbia 
blood, Chocolate, VCA Neisseria gonorrhoeae and Sabouraud 
agar.

Antibiograms from positive cultures for Neisseria gonor-
rhoeae were done on GCII agar supplemented with Isovitalex 
(Becton-Dickinson) following the recommendations from EU-
CAST and using a control strain ATCC 49226.

From January 2019 to October 2020, 8,473 samples were 
processed from 6,058 patients. In this period, our hospital as-
sisted a population of 586,835 inhabitants. 

We reviewed the number of M. genitalium detected by 
PCR in this period and age, sex, co-infections and clinical evi-
dence were analysed from the LIS records.

RESULTS

From 8,473 samples submitted to Allplex assay, M. gen-
italium was detected in 234 (2.8%) from 232 patients (106 
males;126 females). The mean age was 29.8 years, being the 
group between 19 and 35 years old almost 70% of the cases. 
Samples were from endocervix (103), urethra (84), vagina (18), 
urine (16), rectum (11), others (2).

N. Cases Population at risk Prevalence ‰ Incidence rate %

M. genitalium 43 6,058 0.07 0.7

N. gonorrhoea 498 6,985 0.84 7.1

C. trachomatis 740 6,985 1.26 10.6

T. vaginalis 186 6,985 0.32 2.7

Table 1	� Prevalence and incidence rate of M. genitalium, 
N. gonorrhoea, C. trachomatis and T. vaginalis 
infections during the study period (2019-2020).
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laboratories that can perform gonococcal culture and resistant 
gene detection of M. genitalium (quinolones and macrolides), 
they highlight the importance of a good quality control mech-
anisms to detect treatment failures by developing a standard 
protocol of follow-up.

Our study has the limitation of the small number of pa-
tients with enough clinical data an also the default of a long 
follow-up of asymptomatic patients (just 3 months in symp-
tomatic) and their partners to know the real prevalence and 
clinical impact of M. genitalium. Nevertheless, we did not take 
into account the positive samples of asymptomatic patients in 
accordance with recent publications and guidelines [12-14]. 
Screening of asymptomatic M. genitalium infection among 
women and men or extragenital testing for M. genitalium is 
not recommended.

In conclusion, M. genitalium is considered a STI pathogen 
thanks to the renewal of multiplex-PCR tests although with a 
low incidence in our approach.
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Impact of SARS-COV-2 on the diagnosis of 
community bacteremia in a tertiary hospital

ABSTRACT

Objective. We carry out an analysis of the bacteremia di-
agnosed in the Emergency Department during 2020, coincid-
ing with the period of the pandemic.

Method. We performed a retrospective analysis from 
March 4, 2020 to December 31, 2020.

Results. The number of patients who went to the Emer-
gency Department during the study period and the number 
of extracted blood cultures decreased by 46.79% and 35.7% 
compared to the same period in 2019 (p <0.05). 320 bacte-
remia occurred while 507 occurred in 2019, assuming a de-
crease of 36.8% (p <0.05). The positivity rate of blood cultures 
was 7.09% in 2020 and 7.23% in 2019 and the contamination 
rate was 7.07 % in 2020 and 5.67% in 2019. The most fre-
quently isolated microorganism was Escherichia coli, followed 
by Staphylococcus aureus and Klebsiella pneumoniae. A 6.62% 
of the isolated E. coli were carriers of extended-spectrum be-
ta-lactamases (ESBL). The percentage of methicillin-resistant 
S. aureus was 12.9 % and that of K. pneumoniae ESBL was 
11.54%.

Conclusion. During the SARS-CoV-2 pandemic there has 
been a decrease in the number of bacteremia diagnoses, it is 
possible that attention was focused especially on COVID, for-
getting other diseases, such as bacteremia.

Key words: community bacteremia, SARS-CoV-2

INTRODUCCIÓN

Las bacteriemias de origen comunitario son aquellas que 
se detectan dentro de las primeras 48 horas de hospitalización. 
Están causadas mayoritariamente por bacterias gramnegativas, 
siendo el foco principal la orina seguido del respiratorio [1]. La 
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RESUMEN

Objetivo. Realizar un análisis de las bacteriemias diagnos-
ticadas en urgencias durante el año 2020, coincidiendo con el 
periodo de la pandemia

Métodos. Estudio retrospectivo en un hospital de tercer 
nivel en España durante el período COVID del 4 de marzo al 31 
de diciembre de 2020.

Resultados. El número de pacientes atendidos en urgen-
cias durante el periodo de estudio y el número de hemoculti-
vos extraídos sufrieron un descenso del 46,79% y del 35.7% 
respecto al mismo periodo de 2019 (p<0.05). Se produjeron 
320 bacteriemias mientas que en 2019 se produjeron 507, su-
poniendo un descenso del 36,8% (p<0,05). La tasa de positi-
vidad de los hemocultivos fue del 7,09 % en 2020 y del 7,23 
% en 2019 y la tasa de contaminación del 7,07 % en 2020 
y 5,67 % en 2019. El microorganismo más frecuente aislado 
fue Escherichia coli, seguido de Staphylococcus aureus y de 
Klebsiella pneumoniae. El 6,62% de los E. coli aislados fueron 
portadores de beta-lactamasas de espectro extendido (BLEE). El 
porcentaje de S. aureus resistente a meticilina fue de 12,9 % y 
el de K. pneumoniae BLEE fue del 11,54 %.

Conclusión. Durante la pandemia por SARS-CoV-2 se 
ha producido una disminución en el número de diagnósticos 
de bacteriemia, es posible que la atención estuviera centrada 
especialmente en la COVID descuidando otras enfermedades, 
como es el caso de la bacteriemia.
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Tanto en 2020 como en 2019, el microorganismo que 
con más frecuencia se aisló fue E. coli, seguido de S. aureus 
(el tercero en frecuencia en 2019). K. pneumoniae fue el tercer 
microorganismo en 2020 y el segundo en 2019. La tabla 1 re-
presenta los principales microorganismos causantes de bacte-
riemia comunitaria por año.

Respecto a las resistencias, el 6.62% de los E. coli aislados 
fueron portadores de beta-lactamasas de espectro extendido 
(BLEE) en 2020 y del 11.89 % en 2019. El porcentaje S. aureus 
resistente a meticilina fue de 12.9 % en 2020 y de 31.58 % en 
2019. El porcentaje de K. pneumoniae BLEE fue del 11.54 % en 
2020 y del 2.27 % en 2019.

DISCUSIÓN

Durante el periodo de estudio se produjo un importante 
descenso en el número de hemocultivos que podría atribuirse 
a la disminución en el número de pacientes que acudieron al 
servicio de urgencias. 

Una de las medidas implantadas durante la pandemia fue-
ron las consultas por vía telefónica en los centros de atención 
primaria. Es posible que en pacientes con fiebre la atención se 
focalizara en si el paciente sufría la COVID, recomendando ais-
lamiento domiciliario y descuidando así otras causas de fiebre 
como la bacteriemia. Además, el miedo a contraer la enferme-
dad pudo contribuir a que los pacientes estuvieran más tiempo 
en casa a pesar de sintomatología. Estas dos situaciones po-
drían explicar por qué disminuyó el volumen de hemocultivos 
extraídos respecto al año anterior.

El microorganismo que con más frecuencia se aisló fue E. 
coli tanto en 2020 como 2019, datos que van en consonancia 

bacteriemia es una entidad clínica que ocasiona una importan-
te y creciente morbimortalidad y sigue suponiendo un impor-
tante problema de salud pública [2].

El nuevo coronavirus SARS-CoV-2 puede dar clínica muy 
variada, siendo la fiebre un síntoma relativamente frecuente 
[3]. No obstante, en todo paciente con fiebre la extracción de 
hemocultivos está recomendada para descartar bacteriemia.

El objetivo de este trabajo consiste en realizar un análisis 
de las bacteriemias diagnosticadas en urgencias durante el año 
2020, coincidiendo con el periodo de la pandemia.

MATERIAL Y MÉTODOS

Se realizó un estudio retrospectivo de todos los hemo-
cultivos recibidos desde urgencias del Hospital Universitario 
Miguel Servet en Zaragoza, en pacientes con edad igual o su-
perior a 18 años desde el periodo comprendido entre el 4 de 
marzo (primer positivo en Aragón) al 31 de diciembre de 2020. 
Se recogieron los mismos datos del año anterior.

Se definió un hemocultivo como contaminado cuando se 
aisló alguno de estos microorganismos en una única extrac-
ción de dos o más hemocultivos: Micrococcus spp., Staphylo-
coccus coagulasa negativo, Streptococcus del grupo viridans, 
Propionibacterium acnes, Corynebacterium spp. y Bacillus spp 
[4]. 

El análisis estadístico se realizó mediante el programa IBM 
SPSS 19. Las diferencias entre grupos en variables continuas se 
analizaron mediante la prueba de U de Mann-Whitney cuando 
se trataron de dos grupos y mediante análisis de la varianza de 
un factor (ANOVA) cuando se trataron más de dos grupos.

RESULTADOS

El número de pacientes que fueron atendidos en urgen-
cias de nuestro hospital durante el periodo de estudio fue de 
80.263 y de 117.820 en el mismo periodo de 2019, represen-
tando un 46,79% de descenso (p<0.05).

En relación al número de hemocultivos extraídos en ur-
gencias, se extrajeron 4.517 durante el periodo COVID mientras 
que en el mismo periodo de 2019 fueron 7.014, representando 
un 35.7% de descenso (p<0.05), no hallándose diferencias sig-
nificativas entre los distintos meses (p=0.998). El mayor des-
censo se observó durante abril y mayo. La figura 1 representa 
el número de hemocultivos procesados del 4 de marzo al 31 de 
diciembre de 2019 y 2020 por meses.

Durante el periodo de estudio se produjeron 320 bacterie-
mias mientas que en 2019 se produjeron 507, suponiendo un 
descenso del 36.8% (p<0.05). La media de edad fue de 73,66 
años en 2020 y 74,00 en 2019 (p=0.429). El porcentaje de 
hombres y mujeres fue respectivamente de 61,9 % y 38,1 % en 
2020 y de 57,4 % y 42,6 % en 2019. La tasa de positividad de 
los hemocultivos fue muy similar siendo del 7.09 % en 2020 y 
del 7.23 % en 2019 y la tasa de contaminación del 7.07 % en 
2020 y 5.67 % en 2019.

Microorganismo 2020 n (%)

n=320

2019 n (%)

n=507

Escherichia coli 151 (47,2%) 227 (44,8%)

Staphyloccocus aureus 31 (9,7%) 38 (7,5%)

Klebsiella pneumoniae 26 (8,1%) 44 (8,7%)

Enterococcus faecalis 19 (5,9%) 13 (2,6%)

Streptococcus pneumoniae 10 (3,1%) 28 (5,5%)

Enterobacter cloacae complex 10 (3,1%) 9 (1,8%)

Pseudomonas aeruginosa 9 (2,8%) 24 (4,7%)

Enterococcus faecium 8 (2,5%) 4 (0,8%)

Proteus mirabilis 7 (2,2%) 16 (3,2%)

Klebsiella oxytoca 7 (2,2%) 8 (1,6%)

Streptococcus agalactiae 5 (1,6%) 7 (1,4%)

Otros 37 (11,6%) 89 (17,6%)

Tabla 1	� Etiología de la bacteriemia comunitaria 
por años, según los microorganismos 
recogidos por el grupo EARS-net
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nuevos circuitos en el ámbito hospitalario, desconocimiento 
del curso de la enfermedad y su manejo, derivación de pacien-
tes desde Atención Primaria a raíz de consultas telefónicas, 
etc.). Todo ello ha contribuido a la reducción y a la demora en 
el diagnóstico de bacteriemia.
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con otros estudios publicados [1,5,6]. Respecto a las resisten-
cias se produjo un aumento de las bacteriemias por K. pneu-
moniae BLEE respecto a 2019, pero las bacteriemias por E. coli 
BLEE y S. aureus resistente a meticilina disminuyeron respecto 
a 2019. 

La tasa de positividad de los hemocultivos se mantuvo 
constante durante los dos años estudiados, en torno al 7%. al 
igual que Coburn et al. en su estudio [7]. La tasa de conta-
minación fue superior durante el periodo COVID, este hecho 
podría explicarse por la no familiaridad del personal sanitario 
con los equipos de protección individual (EPIs) así como por la 
alta rotación del personal que se produjo durante la pandemia. 
Según la Guía IDSA del 2018, la contaminación de los hemo-
cultivos se considera un indicador de la calidad asistencial y no 
debería sobrepasar el 3% de los hemocultivos totales recibidos 
en un laboratorio [8]. En nuestro estudio, tanto en 2019 como 
en 2020 la tasa de contaminación superó el 3%, por lo que 
sería necesario hacer un estudio más minucioso para dilucidar 
las causas.

Recientemente hemos podido demostrar la etiología y el 
origen de la bacteriemia en pacientes atendidos con COVID-19 
(sobre todo de tipo nosocomial asociada al uso de catéter) y 
en pacientes sin COVID-19 (fundamentalmente comunitaria y 
causada principalmente por E. coli) [9].

La mortalidad asociada a bacteriemia es elevada y el pro-
nóstico mejora con un diagnóstico y tratamiento rápido [10]. 
La pandemia ha tenido un importante impacto en la asistencia 
sanitaria ya que los recursos asistenciales pre-pandemia han 
tenido que dar respuesta tanto a las patologías habituales co-
mo al exceso de demanda asistencial generada por la COVID; 
esta situación de estrés ha impactado de forma negativa en la 
calidad de la asistencia sanitaria.

La pandemia ha provocado bajas en el personal sanitario 
disponible por estar en aislamiento, desconcierto y falta de 
organización ante un escenario desconocido (escasez de EPIs, 

Figura 1	 �Número de hemocultivos procesados desde el 4 de marzo al 31 de 
diciembre durante 2019 y 2020.
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la evolución de las lesiones cutáneas no fue la esperable, es 
pues que se planteó la necesidad de un tratamiento tópico co-
adyuante. En este contexto, se valora de forma multidisciplinar 
con el servicio de farmacia (SF) y microbiología, generar una 
fórmula magistral de nistatina tópica. Se había realizado es-
tudio de sensibilidad de la cepa aislada en sangre, aunque la 
nistatina no se incluía en el panel (Sensititre© YeastOne© Y09). 
El SF elabora un gel de base hidrófila con carboximetilcelulosa 
sódica (CMCs) como agente gelificante a una concentración 
del 6%, obteniendo buena consistencia y una acción superfi-
cial del fármaco sin efecto emoliente de la base, disminuyendo 
la humedad en los pliegues facilitando la resolución completa 
de las lesiones [4]. Se formula a una concentración del 1,5% 
de nistatina, y se estudia cualitativamente la homogeneidad, 
propiedades organolépticas, evanescencia, extensibilidad y 
poder refrescante. Se otorga un periodo de validez de 30 días 
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Estimado Editor:

Paciente de 73 años que ingresa en Cirugía por hernia 
inguinal incarcerada con peritonitis polimicrobiana difusa 
precisando cirugía urgente y tratamiento con meropenem y 
linezolid. Presenta un postoperatorio complicado requieriendo 
ingreso en unidad de cuidados intensivos (UCI), donde se ob-
serva evolución tórpida de herida quirúrgica, necesitando nue-
vo ciclo de antibioterapia con piperacilina-tazobactam. Al mes, 
se da de alta a Medicina Interna (MIN), precisando nutrición 
parenteral (NP) con Catéter venoso central (CVC), y con estu-
dio de colonización positivo para Candida auris en muestras 
axilar y rectal. Transcurridos cinco días se objetiva pico febril, 
se remiten hemocultivos que tras positivizar en 24 horas y ob-
servarse levaduras en la tinción de Gram, con el fin de obtener 
un diagnóstico rápido, se decide realizar una PCR multiplex 
(Biofire® BCID2 (Filmarray®)) que detecta C. auris. De esta ma-
nera, se inicia tratamiento intravenoso (IV) con anfotericina 
B liposomal 400 mg (5 mg/kg/d) y anidulafungina 200mg el 
primer día seguidos de 100 mg c/24h hasta 7 días después de 
la negativización de los primeros hemocultivos, manteniendo 
anidulafungina hasta cumplir dos semanas desde la negativi-
zación (3-4 semanas en total de tratamiento). Al detectarse la 
candidemia se remite punta de CVC que se siembra utilizando 
la técnica de Maki y tras 48h de incubación, el cultivo resulta 
positivo para C. auris, además se realiza ecocardiografía trans-
torácica y fondo de ojo que son negativos. Paralelamente apa-
recen en escroto y pliegue inguinal y axilar, lesiones parchea-
das eritematosas y maceradas con pequeñas pústulas satélites. 
En escroto se detecta ulceración superficial con pústulas blan-
quecinas sugestivas de lesiones micóticas (Figura 1), aislándose 
C. auris. 

A las 48-72h de iniciar tratamiento, se consigue la defer-
vescencia y la negativización de los hemocultivos, no obstante 
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Figura 1	� Lesión ulcerada con bordes eritematosos 
y pequeñas blanquecinas sobre 
lesiones parchedas no ulceradas 
eritematovioláceas.
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nación, se realizó por la técnica de espectrometría de masas 
MALDI-TOF (matrix-assisted laser desorption ionization-time 
of flight mass spectometry), caracterizada por su rapidez diag-
nóstica, permitiendo inicio temprano del tratamiento y mejo-
rando el pronóstico del paciente [6]. 

El paciente fue expuesto a varios ciclos de antibioterapia 
de amplio espectro y a procedimientos invasivos (CVC con NPT, 
sondaje vesical, cirugía…etc.) generando todo esto, un ambien-
te idóneo de inmunodepresión y predisposición para infeccio-
nes nosocomiales por microorganismos multirresistentes, en-
tre otras la infección sistémica por C. auris [7]. 

En base al antifungigrama se inició biterapia con equino-
candina y anfotericina B, teniendo en cuenta que los centros 
para el control y prevención de enfermedades (CDC) plantean 
iniciar tratamiento con anidulafungina, y en caso de inefica-
cia terapéutica (ausencia de respuesta o fungemia persistente) 
asociar anfotericina B [8]. No obstante, según la guía Mensa 
se desconoce el tratamiento óptimo, indicando la asociación 
de isavuconazol o posaconazol con anfotericina B liposomal 
o con una equinocandina [9].  Nuestro caso, fue un pacien-
te frágil con gran probabilidad de fracaso terapéutico, por lo 
que se decidió retirar el CVC e iniciar biterapia, consiguiendo 
la defervescencia y la negativización de los hemocultivos en 
las primeras 48-72h. Con respecto al tratamiento tópico de la 
afectación cutánea de C. auris, están indicados varios antifún-
gicos tópicos entre ellos nistatina [9, 10], no obstante, dada 
la ausencia de presentación comercial se elaboró la fórmula 
magistral para su aplicación. Aunque de forma paralela a la 
administración del hidrogel se administraba el tratamiento 
sistémico, inicialmente no se objetivó mejoría de las lesiones 
con el tratamiento endovenoso, es por ello que se planteó la 
necesidad de asociar un tratamiento tópico. El trabajo multi-
disciplinar entre los diferentes servicios ha sido imprescindible 
para conseguir la identificación e instauración precoz del tra-
tamiento y la elaboración de un gel poco común como adyu-
vancia al tratamiento sistémico consiguió la resolución total 
de la afectación cutánea por C. auris. 
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según la matriz de riesgo de preparaciones no estériles [5], y 
se analizan estos parámetros una vez a la semana durante el 
periodo de validez establecido. Se envasa en tubo de aluminio 
y se conserva en nevera. En la tabla 1 se detalla la composición 
y metodología.

Una vez elaborado el gel, se inicia tratamiento aplicándose 
2 veces al día durante 10 días con resolución completa de las 
lesiones y sin observar reacciones adversas. De forma paralela, 
el paciente mejora globalmente sin complicaciones por lo que 
es dado de alta.

C. auris es una levadura multirresistente productora de 
infecciones de elevada mortalidad (hasta un 60% en algunas 
series) [1,2]. Fue aislada por primera vez en Japón en 2009 y 
desde entonces, se ha expandido mundialmente [2,3]. Es res-
ponsable de brotes intrahospitalarios de difícil control y ma-
nejo, que suponen una amenaza para el sistema de salud. Se 
trata de una levadura oval que forma colonias nacaradas en 
CHROM-agar-Candida [6], y que se caracteriza por su resisten-
cia intrínseca a fluconazol (90% de las cepas) [1]. En nuestro 
caso, el estudio de sensibilidad muestra resistencia a azoles 
con sensibilidad a equinocandinas (CMI de 0,06 y 0.125 mg/L 
para caspofungina y anidulafungina respectivamente), y a an-
fotericina B (CMI de 1 mg/L). 

La identificación de C. auris es compleja y su determi-

Fase 1. Elaboración del hidrogel de carboximetilcelulosa sódica al 6%

Carboximetilcelulosa sódica (Acofarma®)

Glicerol

Agua conservans

6g

30g

64g

Fase 2. Elaboración del hidrogel de nistatina al 1,5%

Nistatina (Fagron®)

Propilenglicol

Hidrogel de carboximetilcelulosa al 6%

0,675%

14,25g

30,1g

Modus operandi:

1. Adicionar la carboximetilcelulosa sódica (CMCs) al mortero, añadir el glicerol y 
mezclar con el pistilo obteniendo una dispersión homogeneizada.

2. Pesar 64g de agua conservans en un vaso de precipitados de 100mL. y calentar 
hasta 50ºC. Adicionar la dispersión de CMCs y glicerol al agua conservans y 
mezclar con el agitador magnético hasta obtener un gel viscoso y homogéneo, y 
dejar enfriar.

3. Pulverizar la nistatina en el mortero hasta obtener un polvo fino y disolverla 
con propilenglicol.

4. Pasar la cantidad correspondiente de hidrogel de carboximetilcelulosa al 6% 
en un vaso de precipitados de 100 mL, adicionar la disolución de nistatina y 
propilenglicol agitando con la varilla de vídrio hasta que se disuelva por completo 
en el gel.

5. Envasar en un tubo de aluminio y etiquetar.

Tabla 1	� Fórmula magistral de nistatina tópica. 
Composición y metodología
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stones. He also presented positive RT-PCR for SARS-CoV-2 pri-
or to admission. Given the marked improvement and favorable 
evolution after starting antibiotic therapy with ceftriaxone, it 
was agreed to perform delayed cholecystectomy.

The two patients did not present any respiratory symptoms 
upon admission or during their hospital stay. Finally, they were 
discharged, once the absence of SARS-CoV-2 was confirmed by 
RT-PCR at 8 and 12 days after admission, respectively.

SARS-type coronaviruses mediate their intracellular en-
try through the receptor for angiotensin converting enzyme 
2 (ACE-2), which is present in various tissues such as the lung, 
liver or the gallbladder [1-3]. TMPRSS2 co-receptor is also es-
sential for viral entry, and it is widely found in gallbladder tissue 
[4,5]. Some publications have confirmed a relationship between 
SARS-CoV-2 and acalculous cholecystitis in patients with SARS 
CoV-2, and some of them have confirmed the presence of the 
virus by performing RT-PCR in the gallbladder tissue. Ying et 
al. performed RT-PCR of the bile fluid after percutaneous chol-
ecystostomy in a patient with acute cholecystitis without de-
tecting SARS-CoV-2 [6]. In contrast, Balaphas et al. confirmed 
by RT-PCR the presence of the virus in the gallbladder wall of 
a patient with cholecystectomy after an episode of acalculous 
cholecystitis and COVID-19 infection [7]. 

All these findings confirm the presence of SARS-CoV-2 in 
the gallbladder tissue, and the pathogenic mechanism of viral 
entry mediated by specific viral receptor in the cholangiocytes. 
Some authors have proposed calling this process “novel coro-
navirus cholecystitis” [8]. In any case, there are still many gaps 
in the knowledge of this specific form of presentation of COV-
ID-19. 

From April 2020 to February 2021 another 8 patients with 
lithiasic cholecystitis were admitted to our hospital being RT-
PCR for SARS-CoV-2 positive at admission. Even when there 
is a causative relationship between the presence of gallstones 
and the development of cholecystitis, it is reasonable to think 
in SARS-CoV-2 as a trigger of the acute inflammatory process. 

SARS-CoV-2 infection presenting as acute 
acalculous cholecystitis
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Sir,

SARS-CoV-2 infection is commonly related to lung man-
ifestations, the most severe of them being acute respiratory 
distress syndrome. This infection can sometimes affect many 
other organs (central nervous system, heart, bowel, etc.) but 
diarrhea and abdominal pain are the main symptoms from the 
digestive point of view [1]. Acalculous cholecystitis has been 
reported as an uncommon complication following severe COV-
ID-19 pneumonia [2]. We report two cases of patients with 
SARS-CoV-2 infection without any respiratory compromise but 
being diagnosed of acalculous cholecystitis.

Patient 1 was a 87-year-old woman who came to the 
emergency department (ED) of our hospital complaining 
about fever and upper-abdominal pain. No other abdominal 
symptoms were reported and her respiratory exploration was 
completely normal. Examination revealed a positive Murphy’s 
sign and her blood test indicated a high white blood cell count 
and an elevation of acute phase reactants. An abdominal ul-
trasound revealed gallbladder’s wall thickening and a signif-
icant amount of perivesicular fluid; without gallstones. Prior 
to admission, following our hospital protocol, nasopharyngeal 
swab for RT-PCR for SARS-CoV-2 was performed and yielded a 
positive result. Endovenous piperacillin-tazobactam was given 
for 7 days, with good clinical evolution and it was decided not 
to operate.

Patient 2 was a 62-year-old man who came to the ED be-
cause of fever (39,1ºC), nausea and pain located in his right-up-
per abdominal quadrant. He did not complain about any res-
piratory symptoms. C-reactive protein, procalcitonin and blood 
leukocyte count were marked elevated. Blood cultures were fi-
nally negative. An abdominal ultrasound was performed, which 
confirmed an acute cholecystitis and did not visualize any gall-
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The pathological study of the gallbladder would be of interest, 
but all our cases were treated without surgery.

We cannot establish the true causative role of SARS-CoV-2 
in the pathogenesis of cholecystitis in our patients, and SARS-
CoV-2 infection could also be fortuity. Cholecystitis secondary 
to SARS-CoV-2 should be more frequent in moderate or severe 
COVID-19 but a mild disease could also trigger acute viral chol-
ecystitis without severe pulmonary disease, as we hypothesize. 

We finally suggest that cholecystitis could be the only 
manifestation of COVID-19, without associated respiratory 
symptoms. We propose that SARS-CoV-2 should be ruled out 
prior to admission by performing nasopharyngeal RT-PCR in 
every patient with cholecystitis with or without gallstones, in 
order to stop the spread and adopt specific measures for these 
patients.
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Estimado Editor: El síndrome de Froin fue descrito por 
Georges Froin en 1910. Consiste en la elevación de proteínas, 
hipercoagulabilidad y xantocromía en líquido cefalorraquídeo 
(LCR) como consecuencia de un bloqueo en la circulación del 
mismo, secundario a la presencia de una masa o absceso a ni-
vel medular. La coexistencia de estos tres signos es patogno-
mónica. 

Presentamos el caso de un varón de 79 años, hipertenso 
y dislipémico, que tres semanas antes de acudir a urgencias, 
comenzó con dolor en región cervico-dorsal de tipo mecánico, 
debilidad de miembros inferiores de instauración progresiva y 
dificultad para la deambulación. No refería otra sintomatolo-
gía en la anamnesis por órganos y aparatos.

A la exploración física sólo destacaba fiebre de 38,5ºC sin 
clara focalidad y el resto era rigurosamente normal. La explo-
ración neurológica mostró un balance muscular normal, la 
sensibilidad somática y cortical estaban conservadas, así como 
los reflejos osteotendinosos; no presentaba datos de meningis-
mo, con los signos de Brudzinski y Kernig negativos.

Entre las pruebas complementarias realizadas, destacaba 
leucocitosis 19.830/mm3 con neutrofilia, elevación de reactan-
tes de fase aguda (PCR 320mg/L y PCT 8,65 ng/mL) y un líquido 
cefalorraquídeo con los siguientes resultados: 479 hematíes/
µL; 10 leucocitos/µL (60% M; 40% PMN); glucosa 52 mg/dL 
(plasmática 127); proteínas 773 mg/dL. A la inspección visual 
de la muestra se observaba xantocromía y la tinción de Gram, 
PCR de virus y bacterias resultaron negativas. Se realizaron 
hemocultivos donde se aisló Staphylococcus aureus sensible 
a meticilina, por lo que se solicitó un ecocardiograma transe-
sofágico que descartó la existencia de endocarditis y una re-
sonancia magnética (RM) con contraste de columna donde se 
observaban varios abscesos (figura 1). 
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Figura 1	 �Resonancia magnética con contraste 
de columna cervical-dorsal-lumbar 
que demuestra absceso paravertebral 
posterior izquierdo de aprox. 36 x 6 mm 
desde nivel de D3 hasta D4 y absceso 
epidural posterior de aprox. 74 mm de 
longitud y grosor máximo de aprox. 7 
mm que se extendía desde cuerpo de 
D3 hasta D6, provocando compresión 
medular.
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solicitar una RM para realizar un diagnóstico y un tratamiento 
precoz, para reducir así la morbimortalidad de estos pacientes.
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El paciente inició tratamiento con cloxacilina intravenosa 
las dos primeras semanas y posteriormente dalbavancina como 
tratamiento de consolidación, con evolución clínica favorable, 
siendo dado de alta sin secuelas neurológicas. Tras haber com-
pletado 6 semanas de antibioterapia, se realizó RM de control 
en la que habían desaparecido los abscesos.

Los abscesos epidurales son poco frecuentes (0,2-2,8 ca-
sos/10.000 ingresos/año), con incidencia máxima entre 60-70 
años. Afectan con mayor frecuencia a nivel posterior de la 
región toracolumbar. Entre los factores predisponentes se en-
cuentran diversas situaciones que confieren inmunodepresión 
(diabetes mellitus, alcoholismo, etc), traumatismos o interven-
ciones de la columna vertebral, entre otras. Sin embargo, hasta 
un 20% de los casos, han sido descritos en pacientes sin facto-
res predisponentes [2], como ocurría en nuestro caso.

El microorganismo causal más frecuente es S. aureus 
(60%), seguido de los bacilos gramnegativos (16%) y estrepto-
cocos (9%). Las manifestaciones clínicas son muy inespecíficas. 
La tríada clásica consistente en dolor de espalda (75%), fiebre 
(50%) y déficits neurológicos (33%), solo está presente en el 
10-15% de los pacientes en el momento del diagnóstico, que 
suele realizarse mediante RM, hemocultivos (positivos en el 
60% de los casos) y/o cultivo del absceso. 

Aunque la intervención quirúrgica precoz se ha conside-
rado durante un tiempo el principal pilar terapéutico, en la ac-
tualidad no existe consenso respecto al manejo de esta entidad 
en la que la tasa de mortalidad es de hasta el 14% [3]. Ac-
tualmente, algunos autores recomiendan un manejo conser-
vador con antibioterapia prolongada de forma aislada o bien 
combinada con drenaje percutáneo guiado por TC, evitando así 
la necesidad de intervención quirúrgica. Dicho manejo, ha de-
mostrado ser efectivo independientemente de la edad, presen-
cia de comorbilidades, duración de la enfermedad o tamaño 
del absceso [4]. La antibioterapia aislada podría estar indica-
da en pacientes con elevado riesgo quirúrgico o en aquellos 
sin pérdida funcional neurológica grave [5], como ocurría con 
nuestro paciente. Por su parte, la cirugía estaría justificada 
en caso de compresión espinal con efecto masa, inestabilidad 
espinal y deformidad, o la imposibilidad de obtener un aisla-
miento microbiológico [6].

En cuanto al uso de dalbavancina como tratamiento de 
consolidación frente a microorganismos grampositivos, una 
vez alcanzada la estabilidad clínica del paciente, se postula 
como una estrategia eficaz y coste-efectiva [7]. Esto ocurre 
especialmente en terapias de duración prolongada, tanto en 
infección osteoarticular, como en endocarditis y bacteriemia 
asociada a catéter, permitiendo además reducir la estancia 
hospitalaria de los pacientes [7,8].

El síndrome de Froin es un proceso fisiopatológico com-
plejo que requiere un alto índice de sospecha y vigilancia es-
trecha durante las primeras etapas de evolución clínica. Co-
mo recomiendan Govindarajan R et al [9], ante una elevación 
marcada de proteínas en LCR, generalmente superiores a 500 
mg/dL, con escasa celularidad y la presencia de xantocromía, 
habría que sospechar obstrucción del flujo del LCR y se debería 
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patient demonstrated multiple space-occupying cystic lesions, 
the largest of them was 2x5 cm, in the left gluteus maximus, 
adductor, vastus lateralis and vastus medialis muscles of the 
quadriceps femoris group (Figure 1a-1b). Depending on the 
radiological examination EM infection was considered. When 
the patient’s anamnesis was questioned again in terms of EM, 
it was learned that he was living with his dog and has a histo-
ry of eating steak tartar a la turca, unwashed raw vegetables 
and fruits. The indirect hemagglutination test (IHA) test result 
for hydatid cyst was 1/1280 and the western blotting was 
positive (Figure 2). The brain and liver appeared to be normal 
on the whole-body magnetic resonance imaging, which was 
performed for screening purposes. A 27×25 mm lesion with a 
slight thickness of hyperdense wall was detected in the pos-
terior aspect of the cardiac interventricular septum (Figure 3) 
and multiple cystic lesions; the largest of which was 22×17 
mm, were detected in the bilateral lung parenchyma (Figure 4). 
Heterogeneous, hypodense lesions, which are 2 cm in diameter 
and attached to the surrounding tissues, were detected in the 
anterior and postero-lateral aspects of the left psoas muscle. 
PNM system for classification of human alveolar echinococ-
cosis was PXN1M1 (Stage IV), therefore the cyst in the cardiac 
interventricular septum was consulted to the Department of 
Cardiology and Cardiovascular Surgery, however medical ther-
apy was preferred as the patient did not consent for cardiac 
surgery as the surgery might be life-threatening. Albendazole 
was ordered at a dose of 2×400 mg. The cyst compressing vena 
iliaca in the retroperitoneum was resected. In pathological ex-
amination of this cyst; a fibrous wall, 9x5x2.5 cm in size, con-
taining adipose tissue areas on its outer surface, and a large 
number of cuticular membranes with the largest diameter of 
4.5 cm and the smallest millimetric were observed. The cardi-
ac magnetic resonance imaging performed after 3 months of 
medical therapy revealed regression in the size of the intra-
cardiac cyst. On the 6th month and 1st-year control visits, no 
progression was determined in the size of cysts with no addi-
tional complaint. Furthermore no side effects were observed. 

A rare case of cardiac alveolar echinococcosis 
without any complications for eight years 
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Sir,

Human alveolar echinococcosis (AE) is caused by the me-
tacestode of Echinococcus multilocularis (EM) and it is consid-
ered to be the most potentially lethal parasitic zoonosis in the 
nontropical areas of the Northern Hemisphere [1]. AE is a rare 
parasitic disease and sporadic in Turkey. It can be encountered 
in dogs, cats, foxes, and domestic pigs which is transmitted via 
the fecal-oral route from contaminated foods and water or via 
close contact with infected animals. This disease is character-
ized by an infiltrative, tumor-like growth of the EM metaces-
tode commonly in the liver of humans, followed by the lung, 
kidney, bone, and brain [2]. Cardiac involvement constitutes 
0.5 to 2% of total cases and Cardiovascular surgery should be 
planned first [3]. The present study aims to discuss diagnosis, 
etiology, and treatment from a case with EM infection spread 
over the heart, lungs, and soft tissues. 

A 26-year-old male patient with no history of chronic 
diseases presented to the outpatient clinic with swelling, en-
largement, and pain in the left femoral region and difficulty in 
walking. Systemic inquiry of the patient revealed no additional 
complaints; personal history revealed smoking of 5 pack/year; 
the family history was unremarkable. On his physical examina-
tion, an increase was determined in the diameter of the prox-
imal aspect of the left leg with a 3x2 cm painful mass palpat-
ed on the lateral aspect of the left femoral region. Additional 
systemic examination was normal, vital signs were as follow-
ing; body temperature: 36.5 oC, pulse rate:78/min, blood pres-
sure:110-70 mm/Hg. The patient, who had no history of trau-
ma, underwent magnetic resonance imaging of the femur and 
pelvis. Regarding to the laboratory analyses, no abnormality 
was determined through full blood count, blood biochemistry, 
or autoimmune parameters. Radiological examination of the 
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EM is a zoonotic infection with multisystem involvement 
and a mortality rate of 4%. AE is endemic especially in east-
ern Turkey. Of the AE cases, 87.4% reported in our country are 
from East and Southeast Anatolia [4]. The incubation period 
ranges from 5 to 15 years, the diagnosis usually delays because 
of the long incubation period [5, 6]. In general, it involves pri-
marily in the liver and then reaches to the pancreas, spleen, 
lungs, retroperitoneum, heart, brain, bone, and soft tissues 
via the extrahepatic spread. Lungs and brain involvement ac-
counts for 20% of the spreads. The interesting point of our 
case was that the patient had a cyst in his heart despite no 
cysts in his liver, this reflects a very rare situation.

The diagnosis is made based on geographical prevalence, 
anamnesis, clinical findings, serological tests, and radiological 
findings. But in some cases, the diagnosis can be more diffi-
cult because the disease can present with various symptoms. 
The area where the patient lives, the foods he eats, and his 
occupation should be questioned. Computerized tomography 
and magnetic resonance imaging are helpful in diagnosis. 
Serology is more sensitive and specific than imaging [7]. IHA, 
Enzym Linked Immunosorbent Assay, and Indirect Fluorescent 
Antibody Test are the most useful and most commonly used se-
rologic tests for diagnosis of AE [7, 8]. In this case; the serologic 
diagnosis was done by IHA and western blot. The diagnostic 
specificity is 94.1%, and the sensitivity is 100% in cases where 
IHA and WB tests are performed together [9]. Although in some 
cases, immune deficits may predispose to parasitic infections, 
in this case immune analyzes could not be performed because 
human leukocyte antigen typing and interleukin levels analysis 
were not available in our hospital. However, immunodeficiency 
was not considered in the patient who did not have a history of 
frequent infections and did not have anergic purified protein 
derivative (PPD) test.

In the differential diagnosis, metastatic tumors, bacteri-
al metastatic abscesses, other parasitic infections, tuberculo-

After completing the first year, despite all risks the patient 
discontinued albendazole treatment voluntarily and continued 
to be followed up at close intervals. The patient has been fol-
lowed up for eight years until now, he is still alive without any 
complications. During the follow-up period, whole-body imag-
ing was repeated, the patient had no new cardiac complaints 
and no change was observed in the lesions. 

Figures 1	� 1a-1b. Multiple space-occupying cystic lesions, the largest of which was 
2×5 cm, in the left muscles of the quadriceps femoris group

Figure 2	� The presence of both 70- and 90-kDa 
bands (Em70 and Em90, respectively) 
was interpreted as a positive result for 
Alveolar echinococcosis (AE). Aepoz; 
positive control, AE-33; presented case, 
AE-28-32 negative cases for AE
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necessary to inhibit the development of parasites in patients 
who cannot benefit from radical surgery [6]. As a side effect, 
liver dysfunction, alopecia, neutropenia, and leukopenia can 
be seen [4, 6]. We didn’t detect any drug side effects in our 
patient. When the patients don’t receive medical treatment, 
70% of patients die within 5 years, and 90% within 10 years 
[2]. Chemotherapy should be continued for at least 2 years af-
ter surgery and patients should be monitored for at least 10 
years [2]. When surgery is not appropriate, albendazole should 
be continued to prevent the progression of infection [10]. Al-
though the general approach for treatment is surgery or life-
long medical treatment, in our case, long-term survival with 
one-year medical treatment can be a good guide for the suc-
cess of medical treatment.

In conclusion, the patients diagnosed with AE should un-
dergo whole-body screening including the lungs, heart, brain, 
pancreas, spleen bone, and soft tissue as early as possible. Sur-
gical resection is the curative option for the treatment of dis-
ease; however, medical therapy is also an option where surgery 
is risky. The treatment should be planned with a multidiscipli-
nary team that should include at least one infectious disease 
physician, radiologist, hepatology specialist, surgeon, with ex-
perience [6].
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sis should be considered. AE may mimic the tumor of the site 
where it is located especially if it’s located in the liver. It can 
make distant organ metastasis by blood vessel invasion like tu-
mors. Cardiac involvement constitutes 0.5 to 2% of the total 
cases. Surgery is the preferred treatment. Venous filters may 
be used to prevent the spread of the disease. When complete 
removal of cysts is possible, both the recurrence rate is low and 
the prognosis is good [3]. In our case, the patient did not give 
consent to cardiac surgery, so we decided to follow the patient 
by close intervals and preferred medical treatment. 

Albendazole, a benzimidazole derivative, is indicated for 
inoperable patients with two or more organs or more than one 
cyst in the peritoneal region [3]. Lifelong treatment is often 

Figure 3	� 27×25 mm lesion with thick hyperdense wall was detected in 
the posterior aspect of cardiac interventricular septum

Figure 4	� Multiple cystic lesions in the bilateral 
lung parenchyma
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linezolid, rifampicin, tetracycline and vancomycin, and resist-
ant to ciprofloxacin, clindamycin, erythromycin, gentamicin, 
levofloxacin and penicillin.

Subsequently, the patient was treated with doxycycline 
100 mg for 7 days with successful results. No new post-treat-
ment control sample was sent.

Few reports have associated this microorganism to urinary 
tract infection [2,3]. However, the etiology of UTI’s can be very 
wide ranging, from the most common pathogens such as Es-
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Sir,

Pseudoglutamicibacter cumminsii is an aerobic, cata-
lase-positive, Gram-positive coccobacillus commonly found in 
soil. Recently, a change has been made in the taxonomy of this 
species, which was previously classified as Arthrobacter cum-
minsii [1]. The literature associated with urinary tract infection 
(UTI) is rare [2,3], although other cases of infections caused by 
related species within this genus, such as bacteraemia caused 
by A. creatinolyticus [4] or endocarditis caused by A. woluwen-
sis [5], have been reported.

A 34-year-old woman with no personal history of interest 
visited her primary care medical centre with persistent urinary 
symptoms. She was diagnosed with cystitis and was prescribed 
Fosfomycin 3 g oral solution, two doses. Two weeks later, she 
returned to the health centre reporting continued urinary 
symptoms, without episodes of fever.

The patient was asked to send a urine sample for culture 
in the microbiology laboratory. The sample was inoculated 
in CPSO chromogenic medium (Biomerieux®, Marcy L’Etoile, 
France) and incubated for 24 hours in a 37º atmosphere. After 
the incubation time, a pure culture count of >100,000 CFU/ml 
of a yellowish colony was observed (Figure 1).

Identification of the microorganism was performed by 
mass spectrometry, MALDI-TOF (Bruker®, Bremen, Germany). 
Pseudoglutamicibacter cumminsii was obtained with a score 
of 1.65. The identification was confirmed by using 16S rR-
NA gene sequence (GenBank accession number: MZ293797). 
Antibiotic susceptibility was tested by disc diffusion and 
Corynebacterium cut-off points in EUCAST (European Com-
mittee on Antimicrobial Susceptibility Testing) 2021 were tak-
en as a reference for antibiogram interpretation. The suscepti-
bility profile reported was as follows: susceptible to imipenem, 
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Figure 1	 �Colonies of P. cumminsii grown in 
CPSO® chromogenic agar (Biomerieux®)
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cherichia coli, Proteus mirabilis or Klebsiella pneumoniae, to 
other less frequent pathogens described in the literature [6]. 
Accurate identification methods and antibiotic susceptibility 
constitute a fundamental tool in the diagnosis of urinary tract 
infections caused by underdiagnosed emerging pathogens. 
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indolente, conllevando un retraso terapéutico. Aunque el 18F-
FDG PET/CT es poco específico en el diagnóstico de infecciones, 
tiene alta tasa de detección (98%), incluso al compararse con 
la sospecha clínica, pues identifica mejor la extensión y el nú-
mero de órganos afectados [4]. El tratamiento médico oscila 
entre 9 y 12 meses. No se ha demostrado beneficio del trata-
miento quirúrgico adyuvante; este debería considerarse si no 
hay respuesta a los antituberculosos, ante déficit neurológico o 
inestabilidad vertebral [2,5]. 

S. constellatus, es un comensal de la cavidad oral y tracto 
genitourinario. Ante factores de riesgo, induce infecciones, in-
cluso de alta patogenicidad, generalmente, de cabeza y cuello, 
del sistema nervioso central, intrabdominales, torácicas y bac-
teriemias, tendiendo a formar abscesos[6]. La espondilodiscitis 
es infrecuente, aunque existen casos reportados, incluyendo 
pacientes inmunocompetentes [7]. Las coinfecciones con baci-
los gram negativos gastrointestinales y anaerobios son usuales 
[8], no siendo así con Mycobacterium tuberculosis. En nuestro 
caso, la manipulación de la vía aérea superior (EBUS) y la loca-
lización, apoya la teoría de contaminación.

El linfoma MALT, es inusual, de curso indolente, localizado 
preferentemente en tejido gástrico, anexos oculares y pulmón, 
aunque pudiera comprometer cualquier tejido. Relacionado 
a la estimulación inmune crónica por autoinmunidad o in-
fecciones, clásicamente, H. pylori; otras incluyen: hepatitis C, 
Chlamydia psitacci, Campylobacter jejuni, Borrelia burdorgferi, 
Achromobacter xylosoxidans [9]. La asociación de S. constella-
tus o M. tuberculosis con linfoma MALT, no está concebida co-
mo causa-efecto. M. tuberculosis pudiera conducir a linfoma-
togénesis, o coexistir con algunas neoplasias [10]. Asimismo, el 
riesgo de tuberculosis e infecciones piógenas secundarias no 
difiere de la población general, salvo en los casos de progre-
sión. Usualmente se manifiesta como enfermedad localizada, 
con síntomas gastrointestinales, pérdida de peso o sangrado 
oculto. Los “síntomas B” son infrecuentes (menos del 5%), pue-
de progresar a otros tejidos y en raras ocasiones a un linfoma 
B difuso de células grandes o amiloidosis [11]. El rol del 18F-
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Estimado Editor:

Mujer de 58 años, con historia de dispepsia y tabaquis-
mo, consultó por 6 meses de dorsalgia mecánica, progresiva, 
con pérdida significativa de peso, escalofríos e hiporexia. Una 
resonancia magnética evidenció espondilodiscitis T9-T10 con 
fractura del cuerpo vertebral, colección prevertebral y epidural 
sin mielopatía compresiva. La tomografía de tórax demostró 
un nódulo pulmonar (5 mm), sin captación patológica en la to-
mografía con emisión de positrones (18F-FDG PET/CT) pero con 
compromiso espinal y adenopatías generalizadas con centro 
necrótico (Figura 1). 

Mediante ecobroncoscopia (EBUS) la punción del ganglio 
paratraqueal evidenció fragmentos necróticos y citología ne-
gativa para malignidad; el cultivo, con crecimiento de Strep-
tococcus constellatus y una prueba molecular (PCR) negativa 
para Mycobacterium tuberculosis (también en el lavado bron-
coalveolar). Se desestimó endocarditis infecciosa. La muestra 
de la punción percutánea espinal presentó positividad para 
M. tuberculosis por PCR. La biopsia gástrica demostró Helico-
bacter pylori y linfoma del tejido linfoide asociado a mucosa 
(MALT).

La incidencia de tuberculosis extrapulmonar se estima 
en el 20% [1]; la afectación esquelética ocurre en el 10-35%, 
siendo la espinal más frecuente (principalmente en la unión 
toraco-lumbar). Afecta inicialmente vértebras adyacentes an-
tes de entrar al espacio discal, con riesgo de mielopatía com-
presiva [2]. En áreas no endémicas la tuberculosis esquelética 
generalmente es secundaria a reactivación [3]. El síntoma pre-
dominante es el dolor mecánico local progresivo de semanas 
a meses. La fiebre y pérdida de peso están en menos del 40% 
de los casos [2]. El diagnóstico es un reto, pues no suele pre-
sentarse con síntomas respiratorios y el compromiso óseo es 
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en T1-SPIR (A) y T2-TSE (B) con señal patológica en el disco intervertebral 
y cuerpos vertebrales T9-T10 con destrucción ósea y colecciones en 
tejidos blandos adyacentes. Imágenes de 18F-FDG PET/CT (C, D, E) con 
captación patológica en T9-T10, ganglios paratraqueal y supraclavicular 
derechos (no se muestra el compromiso ganglionar a nivel de hilio 
hepático, precarinal y subcarinal). 
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under 25 years old were screened for STIs from January 2019 
to October 2020 at the Microbiology Department of the Hos-
pital Universitari Arnau de Vilanova of Lleida, Catalonia, Spain. 
DNA of the specimens was extracted using EZ1 or QIASym-
phony equipment (QIAGEN®, Hilden, Germany) and real-time 
multiplex PCR screening for CT, NG, TV and MG was performed 
using the AllplexTM STI-7 kit (Seegene®, Seoul, Korea). The reac-
tion was run on the CFX96 real time thermocycler (Bio-Rad®, 
Hercules, California). Total STI prevalence was calculated as the 
number of positive specimens for all specimens analyzed, while 
CT, NG, TV and MG prevalence were done over the total number 
of positive STI microorganisms, including co-infections.

Total STIs prevalence was of 10.7% (64/599). The prev-
alence of CT, MG, TV and NG is shown together with their 
percentage of coinfection in Table 1. The 4 targets in study 
were presented majority in single infection. The percentage of 
co-infections represents 12.5% of the total positive samples 
(8/64). Medical records of MG positive pregnant women were 
retrospectively reviewed to evaluate their pregnancy outcome. 
Three pregnant women out of 17 ended up in preterm prema-
ture rupture of membranes with no other apparent cause.

The objective of the prenatal STI screening is to detect 
asymptomatic pregnant women during the first trimester of 
pregnancy. This is the second report from Catalonia on STIs 
prevalence in asymptomatic pregnant women under 25 years 
old. In general, STIs prevalence data in pregnant women is 
still scarce in Spain: Piñeiro et al. reported that CT prevalence 
was of 6.4% in Gipuzkoa (2011-2014) [8] and in Catalonia, 
López-Corbeto et al. showed CT, NG, and MG prevalence of 
9.8, 3.7, and 2.5%, respectively [6]. STIs prevalence of our 
study are similar to those found in general youth population 
under 25 years old studied in Catalonia [9], where CT, NG and 
MG prevalence was of 8.5%, 0.6% and 3.5%, respectively. This 
study was conducted in sexual and reproductive health cen-
tres throughout Catalonia, so it shows higher STIs prevalence. 
Moreover, a second study done in asymptomatic young sex-
ually active patients attending the emergency room of our 
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Sir, 

Chlamydia trachomatis (CT), Neisseria gonorrhoeae (NG), 
Trichomonas vaginalis (TV), and Mycoplasma genitalium (MG) 
are responsible for sexually transmitted infections (STIs) and 
have an important impact on reproductive health worldwide 
[1]. STIs affect mainly women causing cervicitis and cervical 
discharge, although in most cases are asymptomatic [2]. Most 
complications of STIs are associated to non-treated asympto-
matic pregnant women in which adverse pregnancy outcomes 
such as premature rupture of membranes, chorioamnionitis, 
prematurity or low birth weight (LBW) have been reported. 
Limited data on the role of MG during pregnancy has been 
published, though a recent meta-analysis revealed it may re-
sult in spontaneous abortion and preterm birth, independently 
of co-infection with other STI [3,4].

Since most STIs are asymptomatic, syndrome-based al-
gorithms should not be used, but routine STIs screening tests 
must be implemented to improve obstetrical outcomes. The 
current recommendation of the Center for Disease Control and 
Prevention is to test all pregnant women during the first tri-
mester, with retesting during the third one of women less than 
25, and those selected according to risk criteria [5]. However, 
only in 7 out of 25 states of the European Union, STIs screening 
is part of prenatal control programs [6]. In Catalonia, it is in-
cluded on the first trimester prenatal control but only offered 
to asymptomatic pregnant women under 25 years old or partu-
rients with high risk of infection [7]. The objective of this study 
is to contribute to the report of CT, NG, TV and MG prevalence 
from the STIs screening program offered at our sanitary area to 
pregnant women under 25 years old.

A total of 537 endocervical swabs and 62 vaginal swabs 
specimens collected from 599 asymptomatic pregnant women 
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hospital for reasons unrelated to an STI showed a CT preva-
lence of 7.4% [10].

Regarding co-infections, our data suggest a moderate lev-
el of samples (12.5%) with more than one STI detected. CT was 
more frequent in single infection (86%) while NG was mainly 
in co-infection (75%). This data is of interest as it demonstrates 
that co-infecting microorganisms should be tested so that they 
can have a significant impact on pregnancy and neonatal com-
plications [6].

In Catalonia, according to the screening program only 
positive cases of CT, TV and NG are notified. Due to the mod-
erate prevalence of MG, more prospective studies evaluating 
whether screening programs improve reproductive outcomes 
in women are necessary to guide public health policies for this 
emerging pathogen [3,4].

In conclusion, this study supports the need to screen STIs 
in asymptomatic pregnant women as part of prenatal care in 
Spain. Furthermore, we consider that there is a need of more 
extensive STIs prevalence studies, especially in parturients aged 
above 25 years old to support that the screening protocol could 
be broadened.
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Total No. positive bacterial STI= 74 CT

N (%)

MG

N (%)

TV

N (%)

NG

N (%)

STI prevalence 43 (6.2) 17 (2.5) 10 (1.4) 4 (0.6)

N (%) Total Coinfection

(%) Coinfection with other bacterial STI

CT

MG

TV

NG

6 (14)

-

5.2

5.2

3.5

4 (23.5)

17.6

-

5.9

-

5 (50)

25

8.3

- 

16.7

3 (75)

66.7

-

33.3

-

Table 1	� Chlamydia trachomatis (CT), Mycoplasma genitalium 
(MG), Trichomonas vaginalis (TV), and Neisseria 
gonorrhoeae (NG) prevalence. Total number and 
percentage of coinfection of each bacterial STI and 
percentage of coinfection with other bacterial STI.
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“pools” de dieciséis (560 muestras, las 35 TMA positivas y 525 
TMA negativas). 

Las 35 muestras originales (sin diluir en mezclas) se pro-
cesaron también por RT-PCR usando la técnica Applied Biosys-
tems TaqPath™ COVID‑19 RT‑PCR Kit de Thermo Fisher Scien-
tific (Life Technologies Corporation, Pleasanton, California, EE. 
UU), que incluye como dianas los genes ORF1ab, S y N. En este 
estudio, se valoraron únicamente los resultados de detección 
del gen N (detectado tanto por TMA como por RT-PCR). 

Al analizar las muestras sin diluir por RT-PCR, en 30 de 
las 35 muestras que habían aportado originalmente resultados 
TMA positivos se obtuvo un resultado positivo (sensibilidad de 
la RT-PCR referida a la TMA del 85,71%). Estas 30 muestras po-
sitivas por RT-PCR presentaban para el gen N un Ct que osciló 
entre 14,2 y 31,9. La distribución de resultados de las 35 mues-
tras TMA positivas en relación con los resultados de RT-PCR se 
muestra en la tabla 1. 

Al re-procesar por TMA las 35 muestras originalmente po-
sitivas mezcladas cada una de ellas con tres muestras previa-
mente confirmadas como negativas (pool de cuatro [dilución 
1/4]) o mezcladas con siete muestras previamente confirma-
das como negativas (pool de ocho [dilución 1/8]) en todos los 
casos se obtuvieron resultados positivos (sensibilidad 100%) 
(tabla 1). Cuando se re-procesaron por TMA cada una de las 
35 muestras originalmente positivas mezcladas con quince 
muestras previamente confirmadas como negativas (pool de 
dieciséis [dilución 1/16] en 32 casos se observaron resultados 
positivos (sensibilidad 91,43%) (tabla 1). Las 3 muestras nega-
tivas por TMA en la dilución 1/16 presentaban sin diluir un Ct 
para el gen N mayor a 37 (es decir también fueron negativas 
por RT-PCR para esta diana).

Los test clásicos de RT-PCR duplican el número de copias 
del gen diana en cada uno de los 40 ciclos habituales de su 
proceso, mientras que la amplificación por TMA genera cien-
tos a miles de copias de la secuencia que subsecuentemente 
actúan como moldes de transcripción [8]. La sensibilidad analí-
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Estimador Editor:

Los procedimientos de RT-PCR para SARS-CoV-2 se ba-
san en el uso de dianas que aportan información que varía 
en el grado de certeza según el número y tipo de genes in-
vestigados [1]. El gen N es muy sensible por lo que se ha pos-
tulado como “screening” de casos sospechosos [2]. Recien-
temente se han aplicado para el diagnóstico de COVID-19 
técnicas de amplificación molecular isotérmica [3] como la 
amplificación mediada por transcriptasa (TMA). Este ensayo 
emplea las enzimas transcriptasa reversa y ARN polimerasa 
[4]. La técnica Procleix SARS-CoV-2 es una prueba de TMA, 
realizada mediante el equipo automatizado Panther, que 
puede ser utilizada como un método rápido de diagnóstico 
de COVID-19 [5]. Entre sus ventajas destacan la mínima ma-
nipulación y su elevada automatización. En condiciones de 
baja prevalencia de infección puede resultar coste-efectiva la 
estrategia de cribado el procesamiento por PCR agrupado de 
muestras clínicas (“pooling”) [6]. Esta aproximación, aunque 
también se ha probado con TMA, con buenos resultados, ha 
sido poco ensayada [7]. El propósito de este estudio fue valo-
rar el ensayo de TMA Procleix SARS-CoV-2 (Grifols Diagnostic 
Solutions Inc. Emeryville, California, EE. UU) en mezclas de 
muestras nasofaríngeas para determinar su sensibilidad en el 
diagnóstico de COVID-19.

Se estudiaron 35 muestras previamente identificadas 
como positivas por TMA (gen N) mediante el ensayo Procleix 
SARS-CoV-2. Estas 35 muestras fueron mezcladas a partes 
iguales con muestras negativas, también estudiadas anterior-
mente por TMA, en 35 “pools” de cuatro (140 muestras, las 
35 TMA positivas y 105 TMA negativas), 35 “pools” de ocho 
(280 muestras, las 35 TMA positivas y 245 TMA negativas) y 35 
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tica en muestras clínicas del equipo Panther para el genoma de 
SARS-CoV-2 (de 5,5 × 10e3 copias por mililitro) es superior a la 
alcanzada por métodos de RT-PCR [8]. 

Es esperable que el uso masivo de las vacunas frente a 
SARS-CoV-2 reduzca en un futuro la incidencia de la infec-
ción. En este contexto, será conveniente establecer estrategias 
diagnósticas adaptadas a escenarios de carga de enfermedad 
variable [9]. En este estudio las muestras TMA positivas agru-
padas con otras tres muestras TMA negativas o con otras sie-
te muestras TMA negativas conservaron su positividad pese al 
correspondiente factor de dilución. Las tres muestras original-
mente positivas por TMA, pero subsiguientemente negativas 
en dilución 1/16 habían sido negativas para el gen N por RT-
PCR, lo que sugiere que podrían corresponderse con muy bajas 
cargas víricas. Previamente se ha observado que señales de Ct 
en RT-PCR superiores a 35 pueden condicionar la aparición de 
resultados falsos negativos en mezclas de muestras estudiadas 
por TMA [10].

De acuerdo con los resultados de este estudio, y a pesar del 
reducido número de exudados nasofaríngeos positivos inclui-
dos, el agrupamiento de muestras en mezclas de cuatro u ocho 
“pools” puede ser una alternativa para el cribado por TMA de ca-
sos de COVID-19 en momentos en los que la incidencia sea baja.
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Grupos según el resultado de las muestras TMA positivas sin diluir n Sensibilidad (%)

Positivas por TMA diluidas 1/4 con otras 3 muestras TMA negativas 35/35 100

Positivas por TMA diluidas 1/8 con otras 7 muestras TMA negativas 35/35 100

Positivas por TMA diluidas 1/16 con otras 15 muestras TMA negativas 32a/35 91,43

Tabla 1	� Distribución de resultados de las 35 muestras originalmente 
TMA positivas en relación con los resultados de RT-PCR y 
con los obtenidos por TMA en mezclas de 4, 8 y 16

aLas 3 muestras negativas por TMA en la dilución 1/16 presentaban sin diluir un Ct >37 para el gen N.
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