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Tiempo para la toma de decisiones en sepsis

RESUMEN

Introducción. Este estudio tuvo como objetivo identificar 
las barreras comunes que conducen al retraso en el manejo 
inicial, el diagnóstico microbiológico y el tratamiento antimi-
crobiano empírico adecuado en la sepsis.

Pacientes y métodos. Se realizó un estudio transversal 
mediante la aplicación de una encuesta de base poblacional. Se 
diseñaron cuatro encuestas diferentes, dirigidas al personal de 
salud ubicado en las principales áreas hospitalarias [urgencias 
(SEMES); enfermedades infecciosas y microbiología clínica-diag-
nóstico microbiológico (SEIMC-M); cuidados intensivos y enfer-
medades infecciosas (SEMICYUC-GTEIS); y enfermedades infec-
ciosas y microbiología clínica-diagnóstico clínico, (SEIMC-C)].

Resultados. Se recogieron un total de 700 encuestas válidas 
de junio a noviembre de 2019: 380 (54,3%) de SEMES, 127 (18,1%) 
de SEIMC-M, 97 (13,9%) de SEMICYUC-GTEIS y 96 (13,7%) de la 
SEIMC-C, en 270 hospitales de todos los niveles de atención. El 
qSOFA se utilizó principalmente como herramienta de detección. 
El biomarcador más utilizado fue la procalcitonina (n=92, 39,8%). 
El código sepsis estaba implementado en 157 de 235 centros par-
ticipantes (66,2%), particularmente en hospitales de tercer nivel. 
La frecuencia media de hemocultivos contaminados fue del 8,9% 
(8,7). En 85 (78,7%) de los centros, los resultados de los hemocul-
tivos positivos estuvieron disponibles en las primeras 72 horas y 
se comunicaron al médico responsable del paciente por teléfono 
o correo electrónico en 76 casos (81,7%). El motivo principal de 
la escalada del tratamiento fue el deterioro clínico y el motivo de 
la desescalada de los antimicrobianos fue significativamente di-
ferente entre las especialidades. Los indicadores de calidad no se 
monitorizaban con frecuencia en los diferentes centros.

Conclusión. Existen importantes barreras que dificultan 
los procesos de manejo adecuado de la sepsis en los hospitales 
españoles.
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ABSTRACT

Introduction. This study aimed to identify the common bar-
riers leading to delayed initial management, microbiological diag-
nosis, and appropriate empirical antimicrobial treatment in sepsis.

Patients and methods. A cross-sectional study was per-
formed by the application of a population-based survey. Four 
different surveys were designed, targeting the healthcare per-
sonnel located in main hospital areas [emergency department 
(SEMES); infectious diseases and clinical microbiology-micro-
biological diagnosis (SEIMC-M); intensive care and infectious 
diseases, (SEMICYUC-GTEIS); and infectious diseases and clini-
cal microbiology-clinical diagnosis, (SEIMC-C)].

Results. A total of 700 valid surveys were collected from 
June to November 2019: 380 (54.3%) of SEMES, 127 (18.1%) of 
SEIMC-M, 97 (13.9%) de SEMICYUC-GTEIS and 96 (13.7%) of 
SEIMC-C, in 270 hospitals of all levels of care. The qSOFA score was 
used as a screening tool. The most used biomarker was procalciton-
in (n=92, 39.8%). The sepsis code was implemented in 157 of 235 
participating centers (66.2%), particularly in tertiary level hospitals. 
The mean frequency of contaminated blood cultures was 8.9% (8.7). 
In 85 (78.7%) centers, positive results of blood cultures were availa-
ble within the first 72 hours and were communicated to the treat-
ing physician effectively by phone or e-mail in 76 (81.7%) cases. The 
main reason for escalating treatment was clinical deterioration, and 
the reason for de-escalating antimicrobials was significantly differ-
ent between the specialties. Quality indicators were not frequently 
monitored among the different participating centers.

Conclusion. There are significant barriers that hinder ad-
equate management processes in sepsis in Spanish hospitals. 
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pitals, with < 300 beds (n=125; 45.1%). Most hospitals were 
secondary level (n=117; 42.2%) or tertiary level (n=87; 31.4%) 
hospitals. Two-hundred and forty-five (88.4%) of all partici-
pating hospitals had general laboratory services running 24 
hours a day, seven days a week. Only 127 (45.8%) centers have 
a microbiology laboratory available 24 hours, seven days a 
week, and 31 (11.7%) had no microbiology laboratory available 
onsite. Two hundred and thirty (83%) hospitals had intensive 
care departments. Among the participating emergency servic-
es (206), 168 (81.6%) used an emergency department triage 
classification system such as the Manchester Triage System.

Among the 476 specialists (SEMES and SEIMC-C) who ful-
filled the survey, 375 (75%) mainly used qSOFA as a screening 
tool (supplementary table 2). Regarding the tools for confir-
mation of diagnosis, 265 (57%) participants considered the 
presence of systemic inflammatory response syndrome + doc-
umented or suspected infection. The most used biomarker was 
procalcitonin (n=92, 39.8%) (supplementary table 3).

The sepsis code was implemented in 157 of 235 partici-
pating centers (66.2%), particularly in tertiary hospitals. Only 
92 (30.2%) of sepsis code activations involved the application 
of a management bundle (e.g., obtaining cultures, initiation of 
appropriate empirical antimicrobials, hemodynamic resuscita-
tion, and seeking ICU consultation) (supplementary table 4). 
Among the 380 SEMES responses regarding the obtention of 
cultures, only 320 (84.2%) of participants urged for their rapid 
blood extraction, and 68.3% asked for the obtention of two 
separate sets of blood cultures by venipuncture. Empirical an-
timicrobials were prescribed following institutional protocols 
in 72.3% of the participating centers. Of note, administration 
of the antimicrobials in the emergency department was lim-
ited by administrative distribution issues or insufficient stock 
onsite in 38.3% of centers.

Regarding microbiological diagnosis (supplementary ta-
ble 5), prioritization of blood cultures samples of sepsis code 
patients was infrequent (35 of 93 centers, 37.6%), due to the 
absence of a specific protocol to handle samples or the lack of 
a communication network between health care professionals 
responsible for activating Sepsis Code and the microbiological 
laboratory. The mean frequency of contaminated blood cul-
tures was 8.9% (8.7). Only 17 (18.3%) of laboratories perform 
the rapid antimicrobial susceptibility testing recommended by 
the European Committee on Antimicrobial Susceptibility Test-
ing (EUCAST). In 85 (78.7%) centers, positive results of blood 
cultures were available within the first 72 hours and were 
communicated to the treating physician effectively by phone 
or e-mail in 76 (81.7%) cases (Figure 1).

Antimicrobial stewardship processes (Supplementary  
Figure 1) were indagated in 95 SEMYCYUC-GTEIS specialists 
and 95 SEIMC-C specialists (supplementary table 1). The main 
reason for escalating treatment was clinical deterioration (e.g., 
shock or organ dysfunction) (79.4% of SEMICYUC-GTEIS spe-
cialists and 87.4% of SEIMC-C). However, the reason for de-es-
calating antimicrobials was significantly different between the 
two specialties (table 1).

INTRODUCTION

Sepsis is a frequent condition associated with increased 
mortality and high morbidity burden for patients. Therefore, 
protocolized management of sepsis is time-critical for ad-
equate antimicrobial therapy, source control, and hemody-
namic resuscitation [1]. Delayed antimicrobial treatment is an 
independent risk factor for mortality and organ dysfunction, 
particularly in patients with septic shock [2,3]. Still, there are 
significant barriers to materializing international guidelines’ 
recommendations regarding the early management of sepsis 
in daily clinical practice [4,5]. 

There are no comprehensive data on the global processes for 
sepsis care in Spanish hospitals, including organization standards, 
coordination, and usual care practices of all professionals involved 
in managing sepsis patients. This study aimed to identify the 
common barriers leading to delayed initial management, microbi-
ological diagnosis, and appropriate empirical antimicrobial treat-
ment in sepsis in Spanish hospitals. Data on quality of assistance 
will aid the development of future quality improvements for the 
practical implementations of stand-of-care interventions.

METHODS

A cross-sectional study was performed by the application 
of a population-based survey to assess health care profession-
als’ opinions and usual practices (Supplementary material). 
Numbers were described as n (%). Given that no patient data 
was obtained from this study, the Research Ethics Committee 
approval was waived. Four different surveys were designed, 
targeting the healthcare personnel located in main hospital 
areas involved in the initial management processes of sepsis 
patients. The surveys, which included between 21-27 ques-
tions, were implemented by using the web platform www.
surveymonkey.com. The surveys were distributed by e-mail to 
all members of the Spanish Society of Emergencies (SEMES), 
the Spanish Working group of Infectious diseases and Sepsis 
(GTEIS), the Spanish Society of Intensive Care Medicine and 
Coronary Units (SEMICYUC), and The Spanish Society of Infec-
tious Diseases and Clinical Microbiology (SEIMC), who received 
one survey to assess clinical diagnosis (SEIMC-C), and other to 
evaluate microbiological diagnosis (SEIMC-M). Surveys collect-
ed data on clinical suspicion of sepsis, microbiological diag-
nosis, empirical antimicrobial treatment, targeted treatment, 
and treatment withdrawal. The availability, compliance with 
recommendations, and performance of the Sepsis Code were 
assessed among non-intensivists. 

RESULTS

A total of 700 valid surveys were collected from June 
to November 2019: 380 (54.3%) of SEMES, 127 (18.1%) of 
SEIMC-M, 97 (13.9%) de SEMICYUC-GTEIS and 96 (13.7%) of 
SEIMC-C. These surveys were fulfilled by healthcare profes-
sionals in 270 hospitals (supplementary table 1). Most centers 
were public (n=225; 81.2%), or university (n=164; 59.2%) hos-

http://www.surveymonkey.com
http://www.surveymonkey.com
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context of infection as criteria for confirming the diagnosis. 
The use of biomarkers is limited, despite their benefits for the 
early recognition of sepsis, risk stratification, and antimicrobial 
de-escalation [8,9].

Though frequently overlooked, transferring blood cultures 
to the microbiology laboratory for analysis and early notifica-
tion of results to the treating clinician is crucial to effective 
antimicrobial stewardship during the management of severe 
infections. Thus, it is worrying that only 46% of participating 
centers have a full-time available microbiology laboratory, 
leading to delays in laboratory results determining subsequent 
inappropriate antimicrobial stewardship decisions. Our results 
prove that in centers with available laboratories only in busi-
ness days (27% of centers), blood culture results are delayed 
more than 72 hours. This proportion doubles in the case of 
centers that depend on external microbiology laboratories to 
send, often during working hours, and process samples. Using 
satellite blood culture incubators onsite could significantly re-
duce the times for incubation of blood cultures in the emer-
gency department and ICU [10]. Also, adequate communica-
tion processes between laboratory and clinicians determine 
management.

Regarding the quality of blood culture testing, less 
than 20% of centers perform the rapid antimicrobial sus-
ceptibility testing recommended by the EUCAST. Although 
obtaining a second set of blood cultures improves the sen-
sitivity for the detection of bacteriemia, only two-thirds of 
the centers perform two sets of blood cultures by peripher-
al venipuncture [11]. The proportion of contaminated blood 
cultures is consistent with another tertiary center in our 
geographical area [12] and triples the recommended rate by 
the SEIMC [13]. According to its current recommendations, 

Quality indicators were not registered by 76 of 206 SEMES, 
32 of 66 (48.5%) SEMICYUC-GTEIS, 61 of 94 (64.9%) SEIMC-M, 
and 54 of 74 (73%) SEIMC-C specialists. Additional results are 
detailed in the Supplementary Material. 

DISCUSSION

This study describes the results of the first multidiscipli-
nary survey in Spain evaluating the processes for the identi-
fication and initial management of sepsis. Substantial barriers 
to appropriate sepsis management were identified. Outstand-
ingly, the implementation of the Sepsis Code is limited to some 
institutions, and there are significant delays in the notification 
of blood culture results since the availability of microbiology 
laboratories 24 hours a day is not widely extended. The limited 
use of rapid identification techniques for microbiological di-
agnosis, barriers to the prompt administration of appropriate 
antimicrobials, and differences in antimicrobial stewardship 
among specialties are significant. Simplified systems that aid 
the rapid implementation of recommendations, such as the 
“Sepsis Six” (United Kingdom), have had notable contribu-
tions to the improvement of clinical outcomes (e.g., reduced 
the number of ICU admissions, hospital length of stay, and 
in-hospital mortality [6]. In a previous study performed in our 
geographical area, improved clinical outcomes were observed 
among patients who were managed following the activation 
of the Sepsis Code protocol in the emergency department [7]. 
In the present study, only two-thirds of participating centers 
currently implement Sepsis Code in their institutional proto-
cols, and 40% of activations involve all the interventions rec-
ommended in the sepsis bundles (Figure 2). The qSOFA score 
has been widely used as a screening tool, and SIRS in the 

Total

n= 192

SEMICYUC-GTEIS

n= 97

SEIMC-Clinical

n= 95

Escalate Treatment

ICU admission 5 (2.6) 5 (5.2) 0 (0)

Clinical deterioration 160 (83.3) 77 (79.4) 83 (87.4)

Microbiological results 16 (8.3) 11 (13.4) 3 (3.2)

Abnormalities of laboratory values 11 (5.7) 2 (2.1) 9 (9.5)

De-escalate Treatment 

Clinical Improvement 41 (21.6) 20 (21.1) 21 (21.1)

Microbiological results 87 (45.8) 61 (62.4) 26 (27.4)

Antimicrobial Stewardship Program 62 (32.6) 14 (14.7) 48 (50.5)

Table 1  Decision criteria for antimicrobial therapy modification. 

Values are depicted as totals (n)(%). Significant differences in the decision for escalation and de-escalation of treatment 
(p<0,001). SEMICYUC denotes Spanish Society of Intensive Care Medicine and Coronary Units, GTEIS Spanish Working 
group of Infectious diseases and Sepsis, SEIMC Spanish Society of Infectious Diseases and Clinical Microbiology receiving 
one survey to assess clinical diagnosis (SEIMC-C), PROA Antimicrobial stewardship Optimization program.
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Figure 1  The time to obtain positive blood culture results depends on the availability of a 
microbiology laboratory. 

The numbers represent the proportion of hospitals. There were significant differences in time to results according to the availability of microbiology 
laboratory (p=0.012)

Results in > 72h

Results in ≤ 72h
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42.9

27,1
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Figure 2  Centers implementing Sepsis Code protocols. 

Numbers represent the proportion of participating centers. Significant differences are observed in the availability of Sepsis Code among participating 
centers according to the level of care (p=0.024)
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quality improvement programs on the importance of the 
blood culture aseptic technique, the use of the same needle 
for extraction and inoculation, and optimal antiseptics for 
use before obtaining samples should be reinforced. The cur-
rent Nursing Working Group Guideline recommends appro-
priate antiseptic technique for skin prior to venipuncture, 
using 2% chlorhexidine. Blood culture specimens should be 
drawn using either a needle and syringe or a vacuum ex-
traction blood-sampling system that draws blood into vac-
uum-sealed test bottles [14].

Antimicrobial stewardship varies depending on the spe-
cialty of the treating physician. Only a minority of specialists 
(8.3%) escalated treatment according to microbiology results, 
maintaining initial broad-spectrum empirical antimicrobial 
treatment. Of note, there are significant differences between 
intensivists and microbiologists regarding antimicrobial stew-
ardship practices. Sixty-three percent of SEMYCIUC specialists 
modified or de-escalated treatments according to culture re-
sults, which contrasts with the 99% of modified treatments 
when GTEIS specialists were in charge. SEIMC-C specialists 
based their criteria for de-escalating treatment on antimicro-
bial optimization programs, while SEMYCIUC-GTEIS specialists 
mainly base their decisions on culture results.

Finally, the registration of quality indicators that evalu-
ate and optimize antimicrobial stewardship processes is lim-
ited in most participating centers. Implementation and mon-
itoring of quality indicators would give more information 
on sepsis care processes and establish quality improvement 
programs focused on protocolizing processes and adequate 
follow-up.

This study has some limitations. First, subjective impres-
sions of participants may modify data on the quality-of-care 
processes. Second, including other front-line professionals, 
such as nurses, was not possible due to difficulties in reach-
ing a representative number of participants. Although the 
previously mentioned limitations, this study contributes to 
identifying barriers and areas for improvement during the 
management process of sepsis. In some regions of our coun-
try, the development of protocols has enhanced appropriate 
management practices [15]. However, we believe that other 
Spanish Societies involved in developing quality improvement 
programs should make specific recommendations that culmi-
nate in specific interventions to improve and monitor quality 
indicators.
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