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Impacto de la implementación del Programa 
Código Sepsis en una planta de hospitalización 
médica: estudio de una cohorte de pacientes de 
Medicina Interna

RESUMEN

Introducción. La sepsis es la principal causa de muerte en 
los hospitales y la implantación de códigos para su manejo ha 
demostrado mejorar su evolución. Sin embargo, es escasa la 
evidencia relativa a los pacientes atendidos en unidades médi-
cas convencionales.

Métodos. Se realizó un estudio de cohortes retrospectivo 
de 3 años. Se incluyeron pacientes con sepsis hospitalizados en 
unidades de Medicina Interna y se asignaron a dos cohortes 
según la activación del Código Sepsis (CS) (grupo A) o no (B). 
Se recogieron variables basales y de evolución.

Resultados. Se incluyeron 653 pacientes. En 296 casos se 
activó el SC. La edad media fue de 81,43 años, la mediana del 
índice de comorbilidad de Charlson (ICC) fue de 2 y el 63,25% 
presentaba alguna limitación funcional. Se realizaron más ac-
ciones diagnósticas y terapéuticas en el grupo A: hemocultivos 
95,2% vs 72,5% (p < 0,001), antibióticos de espectro extendido 
59,1% vs 41,4% (p < 0,001), reanimación con líquidos 96,62% 
vs 80,95% (p < 0,001). El control de la infección a las 72 horas 
fue superior en el grupo A (81,42% vs 55,18%, odds ratio 3,55 
[2,48-5,09]). La optimización de los antibióticos fue más fre-
cuente en el grupo A (60,77% vs 47,03%, p 0,008). La estancia 
media en el hospital fue de 10,63 días (11,44 vs 8,53 días, p < 
0,001). Aparecieron complicaciones durante la hospitalización 
en el 51,76% de los pacientes, especialmente en el grupo B 
(45,95% vs 56,58%, odds ratio 1,53 [1,12-2,09]). Los pacientes 
del grupo A reingresaron más (40% vs 24,76%, p < 0,001). La 
mortalidad a los 28 días fue significativamente menor en el 
grupo A (20,95% frente a 42,86%, odds ratio 0,33 [0,23-0,47]).

Conclusiones. La aplicación del CS parece ser eficaz para 
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ABSTRACT

Introduction. Sepsis is the main cause of death in hospi-
tals and the implementation of diagnosis and treatment bun-
dles has shown to improve its evolution. However, there is a 
lack of evidence about patients attended in conventional units. 

Methods. A 3-year retrospective cohort study was con-
ducted. Patients hospitalized in Internal Medicine units with 
sepsis were included and assigned to two cohorts according to 
Sepsis Code (SC) activation (group A) or not (B). Baseline and 
evolution variables were collected.

Results. A total of 653 patients were included. In 296 cas-
es SC was activated. Mean age was 81.43 years, median Charl-
son comorbidity index (CCI) was 2 and 63.25% showed some 
functional disability. More bundles were completed in group A: 
blood cultures 95.2% vs 72.5% (p < 0.001), extended spectrum 
antibiotics 59.1% vs 41.4% (p < 0.001), fluid resuscitation 
96.62% vs 80.95% (p < 0.001). Infection control at 72 hours 
was quite higher in group A (81.42% vs 55.18%, odds ratio 
3.55 [2.48-5.09]). Antibiotic was optimized more frequently in 
group A (60.77% vs 47.03%, p 0.008). Mean in-hospital stay 
was 10.63 days (11.44 vs 8.53 days, p < 0.001). Complications 
during hospitalization appeared in 51.76% of patients, espe-
cially in group B (45.95% vs 56.58%, odds ratio 1.53 [1.12-
2.09]). Hospital readmissions were higher in group A (40% vs 
24.76%, p < 0.001). 28-day mortality was significantly lower in 
group A (20.95% vs 42.86%, odds ratio 0.33 [0.23-0.47]).

Conclusions. Implementation of SC seems to be effective 
in improving short-term outcomes in IM patients, although 
therapy should be tailored in an individual basis. 

Keywords: Sepsis, Internal Medicine, short-term mortality, complications, 
readmissions
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improvable points. The SC program included the main recom-
mendations of the current SSC guidelines [9] regarding the di-
agnosis, treatment and follow-up of sepsis. For that purpose, 
we describe and analyze, in patients hospitalized at the IM 
ward, the baseline and evolutionary differences between pa-
tients managed with and without activated SC. 

PATIENTS AND METHODS

Patients. This was a retrospective study conducted at the 
IM unit of Hospital Universitario de La Princesa (HULP), a ter-
tiary teaching center in Madrid (Spain), from January 2016 to 
December 2018.  The entire hospital has roughly 15000 ad-
missions per year and the IM Department around 2200. This 
study was approved by the Research ethics Committee of the 
hospital (protocol number: 3703).

All patients hospitalized at the IM ward as the first loca-
tion and with a diagnosis, in the clinical discharge report, of 
sepsis or any septic-related presentation according to ICD-10-
CM [23] were eligible. We checked if the SC alert had been ac-
tivated in those patients hospitalized in MI during the study 
period. For this purpose, the documentation department has 
a list of all historically activated alerts in the hospital. The 
sample was divided into two cohorts according to wheth-
er SC was activated (A) or not (B). The only exclusion criteri-
on was to have been initially admitted to other department. 
In addition, we included in cohort A those patients who lacked 
a sepsis or related diagnosis in the discharge report but were 
managed with an activated SC during hospitalization. The di-
agnosis and treatment protocol in cohort A was based on the 
bundles recommended in the current SSC guidelines [9] and on 
usual care in cohort B. 

Data collection. The following baseline demographic and 
clinical characteristics collected from the medical information 
system were included: age, gender, comorbidities, immuno-
suppression, risk factors for developing a multidrug-resistant 
bacterial (MDRB) or a fungal infection, presence and type of 
devices, functional capacity, site of infection, presence of third 
space enlargement defined as pleural effusion, leg edema or 
ascites, and evidence of some abscess. All of them referred to 
the situation at the time of hospital admission, which usually 
coincided with sepsis diagnosis. Comorbidity burden was as-
sessed using the Charlson comorbidity index (CCI). We con-
sidered relevant comorbidity if CCI was >3 as previous reports 
[24–27]. Functional capacity was evaluated using the Barthel 
Index (BI) [28,29] and was classified into three ranges: inde-
pendence ≥ 99 points, partial dependence 30-98 points and 
severe dependence ≤ 29 points. 

The type, number, and time of sampling for the micro-
biology laboratory were reviewed. Also, variables related to 
antibiotic treatment, surgical or interventionist control of the 
infectious site, fluid resuscitation, vasopressors, blood transfu-
sions, and corticoid therapy were collected. Data on time to 
fluid resuscitation from diagnosis of sepsis and activation of SC 
were only available for patients in group A.

mejorar los resultados a corto plazo en los pacientes de MI, 
aunque el tratamiento debe adaptarse de forma individual.

Palabras clave: Sepsis, Medicina Interna, mortalidad corto plazo, 

complicaciones, reingresos

INTRODUCTION

Sepsis is the leading cause of death in hospitals in Spain 
and its incidence and mortality is constantly increasing in de-
veloped countries [1–7]. The fatality rate associated with sepsis 
is higher than 10% and higher than other serious medical en-
tities, reaching 40% in cases of septic shock [1,2].

Prognosis of sepsis and septic shock is related to the time 
elapsed between the onset of symptoms and the administra-
tion of antibiotics and fluid resuscitation [5,8]. In recent dec-
ades, various initiatives have shown that early and organized 
detection and treatment of sepsis, reduce mortality by up to 
50% (3,4,9,10].  In our country, the Sepsis code protocol (SCP) 
has been endorsed by the main scientific societies [11,12]. In 
this context, a multidisciplinary team was formed in our hospi-
tal in 2013. Its objective was to develop, promote and update a 
protocol to improve the prognosis of patients with sepsis, not 
only those admitted to the Intensive Care Unit (ICU), but al-
so patients in conventional wards. Our guide established some 
key elements for sepsis management, focusing on diagnosis, 
biomarkers and therapy. It was based on the compendium of 
recommendations or bundles published by the Surviving Sepsis 
Campaign [9,13], among others. This SC initiative was imple-
mented in the hospital´s clinical practice in 2015 

Most of the evidence on the impact of these early detec-
tion and management packages on sepsis patients comes from 
those hospitalized in the ICU [1–5]. This group of individuals 
usually share some characteristics such as age under 80 years, 
preserved functional capacity and absence of severe baseline 
comorbidity that could determine their survival prognosis.  
However, the clinical setting in conventional hospital units is 
different, especially in the case of Internal medicine (IM): the 
range of patients is broader including those with greater co-
morbidity, age or functional dependence [14,15]. Currently, 
there is limited evidence on how bundles affect the clinical 
course of these patients, who account for at least 50% of sep-
sis diagnoses in hospitals [16,17]. Furthermore, despite proto-
col implementation, we identify a significant number of pa-
tients in whom the code is not activated at the time of sepsis 
diagnosis. We think it could be related to a worse baseline sit-
uation due to relevant comorbidities or cognitive impairment. 
In addition, literature has recently emerged offering contradic-
tory findings about potential negative impact of implement-
ing certain aspects of the SCP such as excessive or rigid fluid 
resuscitation [18–22]. Therefore, we considered it necessary to 
develop a research line to explore the best management op-
tions for this hugely diverse group of patients. 

Accordingly, the main aim of this study was to evaluate 
the impact of the Sepsis Code (SC) on the morbidity and mor-
tality of sepsis patients outside the ICU to identify potentially 
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RESULTS

Baseline characteristics. A total of 653 patients out of 
6.676 admitted to the IM ward during the study period were 
included, as shown Figure 1. Of them, 564 patients were di-
agnosed with sepsis or any related form in the medical dis-
charge report, while 89 patients did not have sepsis diagnosis 
but were managed with activated SC. The total of diagnosed 
patients was divided into two cohorts according to whether 
the SC was activated (cohort A, 296 patients) or not (cohort B, 
357 patients). 

Patients in cohort B were older (83.05 vs 79.32 years, p 
=0.001) and their functional status was worse than those in 
cohort A (severe dependent patients 41.46% vs 27.36%, p < 
0.001). The presence of comorbidity and the distribution of in-
fection foci did not differ between cohorts, whereas the pres-
ence of third space enlargement was numerically greater in 
cohort B (p=0.056).

Characteristics of microbiological diagnosis and 
treatment. The differences in timing and details of sample 
collection for microbiological diagnosis are summarized in 
Table 2. More samples were collected in cohort A (98.31% vs 

Outcome measures. The primary outcome was 28-day 
mortality rate. Other outcomes included were: 1) controlled 
infection within 72 hours from diagnosis, defined as the ab-
sence of fever, hemodynamic stability and improvement of 
acute phase reactants (drop in leukocytes, C-reactive protein 
or procalcitonin), 2) overall length of the stay, 3) in-hospital 
complications; 4) detrimental effects of antibiotic, 5) read-
mission within the following 12 months and its causes, and 6) 
in-hospital and long-term mortality (at 365 days). 

Statistical analysis. Results are expressed as means and 
standard deviation (SD), medians and interquartile range (IQR), 
or proportions with 95% confidence intervals (CI) as appropri-
ate. χ2 test or Fisher´s exact test were used to compare cate-
gorical variables and Student´s t-test or Mann-Whitney U test 
to compare continuous variables. The cumulative incidence of 
mortality was estimated using the Kaplan-Meier method and 
compared using the log-rank test. We examined factors as-
sociated with outcomes by conducting logistic regression. All 
statistical analyses were performed using SPSS software (ver-
sion 25). Two- tailed p values ≤ 0.05 were considered statisti-
cally significant.

Figure 1 Study flowchart.

46,797 patients were screened (Admitted to the 
HULP between January 2016 and December 2018)

Other diagnosis: 6,112.
6,676 were elegible (hospitalized at IM ward). 
Diagnosis at clinical discharge report included:

Sepsis or any related presentation: 564 Sepsis code 
activation:

NO: 357 patients were included in non-activated 
SC cohort (B)

YES: 207 patients

SC was also activated in 89 patients without sepsis 
diagnosis at clinical discharge report

296 patients were included in activated SC cohort 
(A)

40,121 patients were excluded (hospitalized at 
other locations)

HULP: Hospital Universitario de la Princesa; IM: Internal Medicine; SC: Sepsis Code
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more frequent in group A (59.1% vs 41.4%, p < 0.001) and 
antibiotic treatment was also changed more frequently in this 
cohort (61.1 vs 53.5%, p 0.046), especially in relation to micro-
biological results (60.77% vs 47.03%, p 0.008). There were also 
significant differences in the number of patients who received 

82.07%, p < 0.001), especially blood samples (95.2% vs 72.5%, 

p < 0.001). On the contrary, urine culture was more frequently 

collected in cohort B (p 0.015). 

Regarding treatment, extended-spectrum antibiotic was 

Baseline and clinical characteristics TOTAL

n=653

SC activated (A)

n=296

SC not activated (B)

n=357

p

Age, years mean (SD) 81.43 (14.60) 79.32 (15.31) 83.05 (13.78) 0.001

Male sex, n (%) 311 160 (54.05) 151 (42.3) 0.003

Charlson comorbidity index, median (IQR) 2 (1-4) 2 (1-4) 2 (1-4) 0.11

Charlson comorbidity index >3, n (%) 283 (43.3) 119 (40.2) 164 (45.9) 0.141

Inmmunosuppression, n (%) 74 (11.33) 41 (13.85) 33 (9.24) 0.064

Risk factors for multi-resistant bacterial infection, n (%) 298 (45.64) 152 (51.35) 146 (40.9) 0.008

Risk factors for fungal infection, n (%) 153 (23.43) 80 (27.03) 73 (20.45) 0.048

Device carrier, n (%) 74 (11.3) 36 (12.2) 38 (10.6) 0.542

Type of device, n (%) 0.321

Bladder catheter 55 (74.3) 25 (69.4) 30 (78.9)

Another urinary catheter 6 (8.1) 2 (5.6) 4 (10.5)

Nasogastric tube 9 (12.2) 7 (19.4) 2 (5.3)

Digestive endoprosthesis 2 (2.7) 1 (2.8) 1 (2.6)

Both, bladder catheter and nasogastric tube 1 (1.4) 1 (2.8) 0 (0)

Ventriculoperitoneal system 1 (1.4) 0 (0) 1 (2.6)

Functional capacity, n (%) 0.001

Independence 240 (36.75) 124 (41.89) 116 (32.49)

Partial dependence 184 (28.18) 91 (30.74) 93 (26.05)

Severe dependence 229 (35.07) 81 (27.36) 148 (41.46) < 0.001

Suspected site of infection, n (%) 0.189

Neurologic 4 (0.61) 2 (0.64) 2 (0.56)

Pulmonary 219 (33.54) 93 (31.42) 126 (35.29) 0.296

Urinary tract 258 (39.51) 112 (37.84) 146 (40.9) 0.426

Both, pulmonary and urinary tract 34 (5.21) 13 (4.39) 21 (5.88)

Abdominal 36 (5.5) 19 (6.4) 17 (4.8)

Soft tissue 49 (7.5) 24 (8.1) 25 (7)

Intravascular 3 (0.5) 3 (1) 0

Surgical site 1 (0.2) 0 (0) 1 (0.3)

Orthopedics 12 (0.3) 1 (0.3) 1 (0.3)

Unknown site 47 (7.2) 29 (9.8) 18 (5)

Concordance between suspected and confirmed infection site, n (%) 515 (78.9) 228 (77) 287 (80.4) 0.294

Third space enlargement, n (%) 52 (7.96) 17 (5.74) 35 (9.8) 0.056

Abscess, n (%) 39 (5.97) 14 (4.73) 25 (7) 0.248

Table 1  Baseline and clinical characteristics. 

Significant p values (≤ 0.05) are highlighted in bold. Abbreviations: IQR, interquartile range; SC, Sepsis Code; SD, standard deviation
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was another infection or sepsis (Table 6).

Mortality. Mortality information is shown in Figure 5. 28-
day and in-hospital mortality were lower in cohort A (18.92% 
vs 37.54%, OR 0.39 95% CI 0.27-0.55, p <0.001 and 20.95% vs 
42.86%, OR 0.23-0.47 95% CI 0.23-0.47, p < 0.001, respective-
ly). Conversely, at 365 days mortality reached 58.8% in cohort 
A vs 40.3% in B (OR 1.5 95% CI 1.00-2.25, p 0.045). Differences 
between 28-day survival curves are shown in Figure 6. High-
lights the difference in mortality especially in the short term.  

DISCUSSION

Baseline characteristics and sepsis diagnosis. Patients 
in our sample had an overall average age higher than that re-
ferred in the European series (around 70-75 years) [30–32]. The 
difference is even greater compared with cohort B. Our average 
age can be compared with that shown by Vardi et al. [33] and 
Liu et al. [34], from their elderly subgroup.

Regarding comorbidities, the overall median CCI and the 
percentage of patients with immunosuppression, did not differ 
between cohorts and were similar to those of reference series 
[33,35]. It is notable that half of patients had risk factors for 
MDRB infection. More than half had a deteriorated functional 
status and a third showed severe deterioration. There are sig-
nificant differences between groups, with a worse functional 
status in no-SC group. We consider that this could be one of 
the criteria (along with age) for SC activation, since the rest of 
the baseline characteristics are similar in both groups. 

Most infections appeared at the pulmonary and urinary 
tracts in both cohorts and showed a low rate of abscesses, pre-

fluid resuscitation (96.62% vs 80.95%, p < 0.001) and vaso-
pressors (12.88% vs 1.4%, p < 0.001).  Time to fluid resuscita-
tion in group A was less than 1 hour in 268 patients (93.71%). 

Clinical evolution. Sepsis was controlled within 72 hours 
in 81.42% of patients in cohort A in contrast to 55.18% in 
cohort B (OR 3.55, 95% CI 2.48-5.09, p < 0.001) as shown in 
Figure 2. 

Patients with activated SC stayed longer in hospital (11.44 
days vs 8.53 days, p < 0.001) and received longer-lasting anti-
biotic treatments (12.46 days vs 8.26 days, p=0.003).  However, 
time to narrow the spectrum of antibiotics was longer in co-
hort B (2.31 days vs 4.13 days, p=0.017). No differences in the 
time to hospital readmission could be found between the two 
cohorts (Table 3).  

Complications during hospitalization are summarized in 
Table 4 and Figure 3. Remarkably, overall number of complica-
tions was higher in cohort B (45.95% vs 56.58%, OR 1.53, 95% 
CI 1.12-2.09, p 0.007), as well as acute renal failure (0.7% vs 
6.4%, OR 0.09 95% CI 0.02-0.42, p < 0.001) and others globally 
(10.1% vs 32.2%, OR 0.23 95% CI 0.15-0.36, p < 0.001). Con-
versely, the incidence of heart failure and acute confusional 
episodes was significantly higher in cohort A (27.36% vs 19.05 
and 47.2% vs 27.2% p < 0.001, respectively).

Side effects after antibiotic treatment are shown in Ta-
ble 5 and Figure 4. No statistically significant differences in 
the appearance of toxicity could be found between cohorts, 
whereas the incidence in the following year of infections by 
MDRB was higher in cohort B (OR 0.15, 95% CI 0.03-0.76, p 
0.012). However, readmissions were more frequent in cohort A 
(OR 2.02, 95% CI 1.36-2.99, p < 0.001) and the leading cause 

Figure 2  Infection status within 72 hours from diagnosis. Data are expressed as n and % in the 
two cohorts. 

SC: Sepsis Code.

SC activated

Failure
55

19%

Failure
160
45%

Control
241
81%

Control
160
55%

SC not activated
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Microbiological diagnosis and treatment Total SC activated (A) SC not activated (B) p

Samples collected for microbiology, n (%) 584 (89.13) 291 (98.31) 293 (82.07) < 0.001

At least two different samples collected, n (%) 448 (68.61) 255 (86.15) 193 (54.06) < 0.001

Blood sample, n (%) 488 (83.8) 277 (95.2) 211 (72.5) < 0.001

Urine sample, n (%) 398 (68.3) 185 (63.6) 213 (72.9) 0.015

Abdominal exudate or drainage, n (%) 16 (2.7) 8 (2.7) 8 (2.7) 1,000

Other samples, n (%) 0.397

Respiratory tract exudate 50 (64.9) 6 (66.7) 44 (64.7)

Soft tissue sample 15 (19.5) 1 (11.1) 14 (20.6)

Cerebrospinal fluid 5 (6.5) 0 5 (7.4)

Stool sample 7 (9.1) 2 (22.2) 5 (7.4)

Collection previous to antibiotic administration, n (%) 496 (84.93) 251 (86.25) 245 (83.62) 0.214

Extended spectrum antibiotic administration, n (%) 317 (49.6) 175 (59.1) 142 (41.4) < 0.001

Combination antibiotic therapy, n (%) 444 (69.5) 153 (51.7) 291 (84.8) < 0.001

Intravenous antibiotic administration, n (%) 634 (99.4) 294 (99.7) 340 (99.1) 0.393

Surgical or interventionist therapy n (%) 25 (3.8) 10 (3.4) 15 (4.2) 0.585

Antibiotic adjustment during evolution, n (%) 366 (56.90) 181 (61.1) 185 (53.3) 0.046

Spectrum of coverage narrowed, n %) 221 (34.4) 140 (47.3) 81 (23.3) < 0.001

Optimization of therapy based on microbiological results, n (%) 197 (53.83) 110 (60.77) 87 (47.03) 0.008

Other reasons for tailoring antibiotic, n (%) 0.025

Empirical optimization based on clinical practice guidelines 90 (53.25) 45 (63.38) 45 (45.92)

Empirical optimization due to clinical failure 79 (46.75) 26 (36.6) 53 (54.1)

Switch to oral antibiotic, n (%) 278 (43.23) 165 (55.74) 113 (32.56) < 0.001

Fluid resuscitation, n (%) 575 (88.06) 286 (96.62) 289 (80.95) < 0.001

Fluid choice, n (%) 0.371

Crystalloid 570 (99.13) 283 (98.95) 287 (99.31)

Colloid 1 (0.17) 0 1 (0.35)

Both, crystalloid and colloid 4 (0.70) 3 (1.05) 1 (0.35)

Vasopressor use, n (%) 43 (6.6) 38 (12.88) 5 (1.4) < 0.001

Vasopressor choice, n (%) 0.002

Dopamine 33 (71.74) 30 (78.95) 3 (37.5)

Dobutamine 3 (6.52) 0 (0) 3 (37.5)

Noradrenaline 9 (19.57) 7 (18.42) 2 (25)

Phenylephrine 1 (2.17) 1 (2.63) 0 (0)

Blood transfusion, n (%) 21 (3.23) 13 (4.42) 8 (2.25) 0.119

Corticoid therapy, n (%) 64 (9.83) 32 (10.88) 32 (8.96) 0.413

Table 2  Characteristics of microbiological diagnosis and treatment.

Time to fluid resuscitation is only shown for group A, because the exact time of sepsis onset in group B was unknown. Significant p values 
(≤0.05) are highlighted in bold. Abbreviations: SC, Sepsis Code
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[22,39,40,47,48]. Therefore, it seems that antibiotic treatment 
is generally more appropriate in the SC group, although the 
time to narrow spectrum could be improved. In our study, 
group B developed more infections due to MDRB during the 
following year, and this could be related to suboptimal antibi-
otic de-escalation [49]. 

A higher number of patients were treated with fluid re-
suscitation and vasopressors in group A according to SCP 
recommendations. In both, the main choice were crystalloids 
and dopamine, respectively. We found no differences in blood 
transfusion or corticosteroid therapy between groups. 

Clinical evolution. The probability of controlling infec-
tion after 72 hours of treatment was almost 4 times higher 
in SC group. We found no published evidence regarding con-
crete information on early clinical improvement status after 
SCP implementation. Infection control is directly related to im-
proving prognosis and short-term mortality [3,4,9,50]. In our 
population, complications were frequently observed, in more 
than 50% of patients, similar to that described by Vardi et al. 
[33]. The risk of complications is 1.5 higher in group B. Global 
length of stay was similar to other reports [4,37,42]. Treatment 
was more intensive in group A especially fluid resuscitation 
and it could be the reason for the higher incidence of heart 
failure. Acute confusional syndrome was also higher in group 
A. We think that it could be explained by longer reality dep-
rivation. On the contrary, renal failure and others were more 
frequent in group B, probably related to this “less invasive” 
management. These findings widely support the opinion of 
other authors regarding the flexibility of the management rec-
ommendations in some frail patients, adapting them to their 
individual basis [18,19,21,22,51]. 

Finally, almost a third of survivors were readmitted within 
12 months. The probability of readmission is twice more fre-
quent in group A. The mean time to readmission was similar in 
both groups. Half of them occurred in the first 3 months after 
discharge, which may suggest that they were related to com-
plications of sepsis and its treatment. Readmission rates and 
causes within the first 90 days after discharge were similar to 

dictably in medical patients and similar to published evidence 
[35–37]. 

Microbiological diagnosis and treatment. Microbio-
logical diagnosis efforts were significantly different in both 
groups: samples were more frequently collected in group A, 
and the number of samples, specifically blood samples we-
re also superior in this cohort while urine culture were more 
frequently obtained in group B, probably reflecting the “less 
invasive” attitude in the second group. This finding has im-
portant implications for the correct antibiotic treatment and 
may affect the control and evolution of the infection [38–40]. 
The compliance with the diagnostic sepsis bundles in cohort A 
are considerably better than those described in previous series 
(20-50%). [3,36,41,42]. 

Antibiotic and fluid therapy were administered in a similar 
proportion than described in previous studies in ICU patients 
(63-100%), whereas the proportion of vasopressor or steroid 
administration was lower [27-100% and 29.9-70%, respec-
tively) [3,4,41] as expected in conventional wards.

Extended spectrum antibiotics (ESA) were more frequently 
administered in cohort A. We found that these patients had 
more risk factors for MDRB at admission. Although combined 
therapy was more common in group B maybe reflecting the 
need for achieving the same coverage with narrower spectrum 
drugs. Antibiotic therapy was adjusted to microbiological re-
sults in more cases in group A and time to reduce antibiotic 
spectrum coverage was shorter. Moreover, antibiotic treat-
ment was switched to oral route more frequently, though not 
earlier. Nevertheless, we observed a higher mean duration of 
total antibiotic treatment in group A. Similar length in the 
context of SCP implementation is shown in other series in our 
country (a mean of 10.9 days in Pinilla et al. [43] and 13 days 
in García-López et al. [44]). Furthermore, it has been suggest-
ed that antibiotic stewardship programs do not reduce total 
duration of therapy [40,45,46] and there is an increasing ev-
idence showing that an early antibiotic de-escalation based 
on microbiological results provides similar survival and out-
comes to those of a longer and extended treatment regimen 

Quantitative variables Total SC activated (A) SC not activated (B) p

Length of hospital stay in days, mean (SD) 8.51 (10.63) 12.63 (11.44) 5.10 (8.53) < 0.001

Length of ICU stay in days, mean (SD) 8.5 (6.86) 6.2 (4.32) 10.14 (8.15) 0.350

Total duration of antibiotic treatment in days, mean (SD) 11.55 (10.36) 12.77 (12.46) 10.29 (8.26) 0.003

Time to reduce antibiotic spectrum coverage in days, mean (SD) 4.35 (3.21) 3.88 (2.31) 5.04 (4.13) 0.017

Time to switch from intravenous to oral antibiotic in days, mean (SD) 6.46 (5.21) 6.88 (5.54) 5.93 (4.75) 0.117

Time to hospital readmission in days, mean (SD) 105.98 (97.89) 103.46 (97.77) 107.85 (98.53) 0.741

Time to hospital readmission in days, median (IQR) 64.88 (30.41-152.08) 64.88 (32.44-151.06) 64.38 (30.41-154.87) 0.903

Table 3  Quantitative variables. 

Significant p values (≤0.05) are highlighted in bold. Abbreviations: ICU, Intensive Care Unit; IQR, interquartile range; SD, standard deviation; SC, Sepsis Code.
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In-hospital complications TOTAL SC activated (A) SC not activated (B) OR 95% CI p

Complication outcomes, n (%) 338 (51.76) 136 (45.95) 202 (56.58) 1.53 1.12-2.09 0.007

Heart failure, n (%) 149 (22.82) 81 (27.36) 68 (19.05) 1.6 1.10-2.31 0.012

Phlebitis associated to intravenous catheters, n (%) 24 (3.68) 9 (3.04) 15 (4.2) 0.75 0.30-1.65 0.432

Acute renal failure, n (%) 25 (3.8) 2 (0.7) 23 (6.4) 0.09 0.023-0.423 < 0.001

Acute confusional syndrome, n (%) 50 (34.5) 25 (47.2) 25 (27.2) 2.39 1.17-4.85 0.015

Others, n (%) 145 (22.2) 30 (10.1) 115 (32.2) 0.23 0.15-0.36 < 0.001

Non-clostridial diarrhea 4 (4.3) 3 (10.7) 1 (1.6)

Mucocutaneous candidiasis 6 (6.5) 2 (7.1) 4 (6.3)

Coagulopathy or other bleeding diathesis 1 (1.1) 1 (3.6) 0

Thrombocytopenia 1 (1.1) 0 1 (1.6)

Anaemia 5 (5.4) 0 5 (7.8)

Electrolyte disorder 7 (7.6) 2 (7.1) 5 (7.8)

Coronary syndrome 3 (3.3) 1 (3.6) 2 (3.1)

Cardiac arrhythmia 3 (3.3) 0 3 (4.7)

Seizures 1 (1.1) 0 1 (1.6)

Acute urinary retention 9 (9.8) 3 (10.7) 6 (9.4)

At least two of the above 52 (56.5) 15 (53.6) 37 (57.8)

ICU admission due sepsis or any complication, n (%) 10 (1.53) 7 (2.36) 3 (0.84) 0.198

Table 4 In-hospital complications. 

Significant p values (≤0.05) are highlighted in bold. Abbreviations: CI, confidence interval; ICU, Intensive Care Unit; OD, odds ratio; SC, Sepsis Code.

Figure 3  In-hospital complications. Data are expressed as percentages in the two cohorts.

SC: Sepsis Code.

SC activated SC not activated

those reported in previous studies [52–54]. Study population 
was frail, comorbid and at high risk of readmission. Lower early 
mortality in SC group may be the main cause of readmission. 
Furthermore, data do not suggest readmissions were linked to 
treatment complications, but rather to a new sepsis episode. 

Mortality. In the present study overall 28-day mortali-
ty rate in sepsis patients admitted to the IM ward was 32%, 
similar to that described in studies that also included patients 
admitted to the ICU [3,4,16,17,36,37]. Focusing on the specif-
ic data from general wards, in these studies the percentages 



Impact of the implementation of a Sepsis Code Program in medical patient management: a cohort study in 
an Internal Medicine ward

A. Bautista Hernández et al.

Rev Esp Quimioter 2022;35(2): 178-191 186

Antibiotic related complications or side effects TOTAL SC activated (A) SC not activated (B) OR 95% CI p

Toxicity, n (%) 43 (6.6) 16 (5.4) 27 (7.6) 0.69 0.36-1.32 0.268

Type of toxicity, n (%) 0.076

Hypersensitivity reactions 0 0 0

Dermatologic reactions 5 (11.4) 2 (12.5) 3 (10.7)

Neurotoxicity 5 (11.4) 0 5 (17.9)

Gastrointestinal 9 (20.5) 3 (18.8) 6 (21.4)

Hepatic 13 (29.5) 3 (18.8) 10 (35.7)

Renal 6 (13.6) 5 (18.8) 10 (35.7)

Hematologic 5 (11.4) 2 (12.5) 3 (10.7)

Rhabdomyolysis 1 (2.3) 1 (6.3) 0

Severe toxicity, n (%) 5 (11.6) 0 5 (18.5) 1.22 1.02-1.46 0.067

Multidrug-resistant bacterial colonization, n (%) 66 (10.14) 33 (11.15) 33 (9.3) 1.23 0.74-2.05 0.421

Multidrug-resistant bacterial infection, n (%) 53 (81.5) 23 (69.7) 30 (93.8) 0.15 0.03-0.76 0.012

Colonization/infection diagnostic culture 1, n (%) < 0.001

Blood culture 9 (13.6) 0 9 (27.3)

Urine culture 38 (57.6) 19 (57.6) 19 (57.6)

Respiratory tract culture 10 (15.2) 10 (30.3) 0

Soft tissue exudate culture 8 (12.1) 4 (12.1) 4 (12.1)

Cerebrospinal fluid culture or analysis 1 (1.5) 0 1 (3)

Isolated microorganism in culture 1, n (%) 0.576

Methicillin-resistant Staphylococcus aureus 6 (9.1) 2 (6.1) 4 (12.1)

Linezolid-resistant coagulase-negative staphylococci 1 (1.5) 0 1 (3)

Ampicillin and vancomycin-resistance enterococci 2 (3) 1 (3) 1 (3)

Enterobacteriaceae producing ESBL, AmpC BL and carbapenemases 2 (3) 2 (6.1) 0

Multidrug-resistant Pseudomonas aeruginosa 6 (9.1) 3 (9.1) 3 (9.1)

Another multidrug-resistant microorganism 1 (1.5) 0 1 (3)

Clostridioides difficile 0 0 0

Colonization/infection diagnostic culture 2, n (%) 0.027

Urine culture 3 (16.7) 2 (50) 1 (7.1)

Respiratory tract culture 10 (55.6) 0 10 (71.4)

Soft tissue exudate culture 5 (27.8) 2 (50) 3 (21.4)

Isolated microorganism in culture, n (%) 0.825

Methicillin-resistant Staphylococcus aureus 2 (22.2) 1 (25) 1 (20)

Enterobacteriaceae producing ESBL, AmpC BL and carbapenemases 4 (44.4) 2 (50) 2 (40)

Multidrug-resistant Pseudomonas aeruginosa 2 (22.2) 1 (25) 1 (20)

Other multidrug-resistant microorganisms 1 (11.1) 0 1 (20)

Clostridioides difficile diarrhea 15 (2.3) 9 (3.04) 6 (1.68) 1.83 0.64-5.21 0.248

Table 5  Antibiotic related complications or side effects. 

Significant p values (≤0.05) are highlighted in bold. Abbreviations: CI, confidence interval; OD, odds ratio; SC, Sepsis Code.
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Figure 4  Antibiotic related complications or side effects. Data are expressed as 
percentages in the two cohorts.

SC activated SC not activated

SC: Sepsis Code.

Figure 5  Mortality at different evolution time points according to SC 
activation. Mortality data are expressed as percentages in the study 
population and separately in the two cohorts.

SC activatedTotal SC not activated

range between 12.8 and 26%, which are closer to mortality 
data in Cohort A than in B.  In these series, the lowest mortal-
ity values are found in non-severe sepsis; however, our rates 
do not distinguish groups with different severity of sepsis.  Re-

garding SC, our data show that activation results in a reduc-
tion of around a fifty percent in mortality of patients admitted 
to the IM ward. 

The overall mortality rate at one year was 48.7%, sub-
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Figure 6  28-day survival curves according to SC activation. Group A is represented 
in blue and B in red. Censored refers to patients who survive. The survival 
rate was higher in the activated SC group (p < 0.001, log-rank test).
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Hospital readmissions TOTAL SC activated (A) SC not activated (B) OR CI 95% p

Hospital readmission within 12 months after discharge, n (%) 154 (32.49) 96 (40) 58 (24.79) 2.02 1.36-2.99 < 0.001

Hospital readmission causes, n (%)

New infection/sepsis 115 (74.7) 70 (72.9) 45 (77.6) 0.77 0.36-1.67 0.519

Heart failure 14 (9.1) 8 (8.3) 8 (10.3) 0.78 0.25-2.39 0.674

Other causes of hospital readmission, n (%) 0.233

Antibiotic toxicity 5 (14.7) 4 (19) 1 (7.7)

Clostridioides difficile diarrhea 8 (23.5) 3 (14.3) 5 (38.5)

Others 21 (61.8) 14 (66.7) 7 (53.8)

Table 6  Hospital readmissions.

Significant p values (≤0.05) are highlighted in bold. Abbreviations: CI, confidence interval; OR,odds ratio; SC, Sepsis Code.

stantially higher than mortality rates reported in previously 
published studies [30,31,55,56], which range between 21.7 and 
31%.  This finding is likely to be related to the baseline charac-
teristics of our population: higher mean age and a worse func-
tional status than described series. Furthermore, these base-
line conditions are the leading cause of long-term mortality 
related to sepsis [15,30,32,33,35], regardless of the treatment 
implemented. 

Remarkably, long-term mortality was higher in cohort A 
than in cohort B. This can be explained by the fact that the 
baseline characteristics are similar in both cohorts, and the 
implementation of SC bundles is not enough to combat the 
severity of morbidity due to sepsis. Female sex, aging, comor-
bidities, immunosuppression, severity of sepsis and respira-
tory infections, has been described as independent factors of 
long-term mortality in several studies [57–59], but these did 
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not analyze the impact of standard treatment or SC bundles 
implementation. 

Study limitations and strengths. The study has some 
limitations. It was a retrospective study and the quality of the 
results therefore depends on correct documentation. No verifi-
cation of the sepsis diagnostic criteria was performed in group 
B. Patients were selected in the basis of their discharge diag-
nosis, and so we may have lost patients in which such term 
was not properly recorded (codification bias). We did not ana-
lyze profoundly readmissions data and so relevant information 
about evolution could have been lost. 

Our study has also several strengths. It includes a large 
cohort of patients from IM unit and compares two concurrent 
cohorts considering SC activation.

Conclusions. Patients admitted with a diagnosis of sepsis 
in IM wards are elderly, with high comorbidity and functional 
disabilities. This fragility baseline situation is even greater in 
those patients managed without activating the SC.  

More extensive microbiological diagnosis, more intensive 
treatment and adaptation of antibiotic therapy was performed 
in SC group. Nevertheless, a longer antibiotic treatment is also 
administered. This group has better infection control rate at 72 
hours, less complications and lower short-term mortality. On 
the contrary, in-hospital stay, heart failure episode and read-
missions increase in patients managed with this protocol.

Implementation of a SCP seems to be effective in improv-
ing short-term outcomes of patients admitted in IM units, al-
though therapy should be tailored in an individual basis. 
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