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ARTICLE INFO ABSTRACT

Article history: Surgical antibiotic prophylaxis is one of the most useful measures to prevent surgical wound infection.

Received 8 February 2023 Objective: The aim of this project is to evaluate the appropriateness of the use of antibiotic prophylaxis in surgical
Accepted 3 May 2023 procedures performed in Spanish hospitals, both globally and according to the type of surgery performed.

Available online 30 August 2023 Method: For this purpose, an observational, retrospective, cross-sectional, and multicentre study has been

designed to collect all the variables that allow the evaluation of the appropriateness of surgical antibiotic prophy-

ﬁiﬁ?{:ﬁi’ prophylaxis laxis by comparing the prescribe.zd treatment. the recc.)mmer.ldations includ.ecl. in the.local.guidelines, and the con-
Antimicrobial stewardship sensus document of the Spanish Society of Infectious Diseases and Clinical Microbiology and the Spanish
Quality indicators healthcare Association of Surgeons. Indication, choice of antimicrobial, dose, route and duration of administration, timing,
Anti-infective agents re-dosing, and duration of the prophylaxis will be taken into account. The sample will consist of patients who
General surgery underwent scheduled or emergency surgery, either as inpatients or outpatients, in hospitals in Spain. A sample

size of 2335 patients has been established to estimate, with 95% confidence and 80% power, a percentage of
appropriateness that is expected to be around 70%. Differences between variables will be analysed using
Student's t-test, Mann-Whitney U test, Chi-square test, or Fisher's test, as appropriate. The degree of agreement
between the antibiotic prophylaxis recommended by the guidelines of the different hospitals and that recom-
mended in the literature will be analysed by calculating the Cohen's kappa indicator. Binary logistic regression
analysis using generalised linear mixed models will be performed to identify possible factors associated with
differences in the appropriateness of antibiotic prophylaxis.
Discussion: The results of this clinical study will allow us to focus on specific surgical areas with higher rates of
inappropriateness, identify key points of action and guide future strategies for antimicrobial stewardship
programs in the area of antibiotic prophylaxis.
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Andlisis de la adecuacion de la Profilaxis Antibiotica en procedimientos Quirtrgicos
en Espaiia. Protocolo del estudio ProA-Q

RESUMEN

La profilaxis antibitica quirdrgica es una de las medidas mas tiles para la prevencion de la infeccion de la herida
quirdrgica.

Objetivo: El objetivo de este proyecto es evaluar la adecuacion del uso de profilaxis antibidtica en procedimientos
quirdrgicos realizados en centros hospitalarios espafioles, tanto de forma global como en funcién del tipo de
cirugia realizada.

Metodologia: Paraello, se ha disefiado un estudio observacional, retrospectivo, transversal y multicéntrico, donde
se recopilaran todas aquellas variables que permitan evaluar la adecuacion de la profilaxis antibiética quirdrgica
mediante la comparacién del tratamiento prescrito, las recomendaciones recogidas en las guias locales y el
documento de consenso de la Sociedad Espafiola de Enfermedades Infecciosas y Microbiologia Clinica (SEIMC)
y la Asociacién Espaiiola de Cirujanos (AEC). Se tendran en cuenta la indicacion, eleccién del antimicrobiano,
dosis, via de administracion y tiempo de infusién, momento de la administracién de la primera dosis,
redosificacién y la duracién de la profilaxis. La muestra estara constituida por pacientes que hayan sido
intervenidos de forma programada o urgente, en régimen de hospitalizacién o ambulatorio en centros
hospitalarios de Espafia. Se ha establecido un tamafio muestral de 2.335 pacientes para estimar con una confianza
del 95% y una potencia del 80% un porcentaje de adecuacién que se espera esté en torno al 70%. Las diferencias
entre variables se analizaran mediante la prueba t-Student, U de Mann-Whitney, el test Chi? o test de Fisher,
seglin proceda. El grado de concordancia entre la profilaxis antibiética recomendada por las guias de los distintos
hospitales y larecomendada en la literatura se analizara mediante el calculo del indicador Kappa de Cohen. Con el
fin de identificar posibles factores que puedan asociarse con diferencias en la adecuacién de uso de profilaxis
antibidtica, se llevara a cabo un analisis de regresion logistica binario y mediante modelos lineales mixtos
generalizados.

Discusion: Los resultados de este proyecto nos permitiran poner el foco en determinadas areas quirtirgicas con
mayor porcentaje de inadecuacién de tratamientos, detectar puntos clave de actuacién y dirigir las futuras
estrategias de los programas de optimizacién del uso de antimicrobianos en el ambito de la profilaxis antibiética.

© 2023 Sociedad Espafiola de Farmacia Hospitalaria (S.E.F.H). Publicado por Elsevier Espafia, S.L.U. Este es un
articulo Open Access bajo la licencia CC BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Surgical antibiotic prophylaxis comprises the perioperative systemic
administration of antibiotics that is initiated before surgery. It is one
of the most useful measures for the prevention of surgical wound in-
fection and has an efficacy ranging from 18% to 81%, depending on
the type of intervention.'? Recommendations for the prescription
of antibiotic prophylaxis in Spain have been available since 2002.
These recommendations have recently been updated by the Spanish
Society of Infectious Diseases and Clinical Microbiology (SEIMC) and
the Spanish Association of Surgeons (AEC),> who have adapted the
prescription protocols to each type of surgical intervention and to
current epidemiology.

The antibiotic prophylaxis used must not only be active against the
pathogens that most frequently cause infection, but must also involve
correct dosage, administration route, and timing of administration and
duration. By contrast, the inappropriate use of antibiotic prophylaxis
can increase the risk of infection and toxicity as well as lead to bacterial
resistance.

Currently, 72% of Spanish hospitals are developing initiatives to op-
timise the use of antibiotics for both treatment and prophylaxis.* In
40% of cases, these initiatives are included in Antimicrobial Stewardship
Programmes (ASP). A fundamental strategy of ASPs is the monitoring of
antimicrobial consumption and prescription quality indicators that en-
ables the detection of differences in usage patterns over time between
intra- and inter-hospital services.>

Previous studies have analysed the appropriateness of antibiotic
prophylaxis in different settings.5~!! A study conducted in 14 hospitals
in Madrid (Spain), showed that the percentage of appropriate surgical
prophylaxis was 72.5% and that duration was the most frequent cause
of inappropriateness.'? Another study conducted at the Complejo
Hospitalario Universitario A Corufia showed a high overall
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appropriateness rate of 83%-98%. The lowest rates of appropriateness
were obtained at the time of administration of the first dose and dura-
tion, with rates ranging from 72% to 85%, respectively.'®

Monitoring the use of antimicrobials in surgical prophylaxis is essen-
tial to ensure the administration of appropriate prophylaxis regimens
and to avoid surgical wound infections. However, in Spain, there are
no data on the evaluation of the appropriateness of antibiotic prophy-
laxis at the national level.

We present the protocol of the ProA-Q observational study, which
will assess the appropriateness of antibiotic prophylaxis use in surgical
procedures performed in Spanish hospitals, both from an overall per-
spective as well as according to the type of surgery performed.

Methodology
Design

Observational, retrospective, cross-sectional, multicentre study.
Population

Adult and paediatric inpatients or outpatients who underwent elec-
tive or emergency surgery in hospitals in Spain.

Inclusion criteria

Inpatients or outpatients who have undergone elective or emergency
surgery in Spanish hospitals and in the following surgical areas: angiology
and vascular surgery, cardiac surgery, general and digestive surgery, max-
illofacial surgery, paediatric surgery, thoracic surgery, gynaecology
and obstetrics, neurosurgery, otorhinolaryngology, traumatology, and
urology.
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Exclusion criteria

Patients who required ophthalmological, dermatological, or plastic
surgery, and surgery for the implantation of central vascular catheters
in which the administration of surgical antibiotic prophylaxis by the
systemic route is very infrequent.

Hospitals

Spanish hospitals will participate in the study. A preliminary list of
participating hospital is included in Table S1 of the supplementary data.

Recruitment

The research team will assign each participating centre the number
of patients to be included by each surgical area based on the size of
the centre. The data collection time-point will be set on the day chosen
by each centre during the week assigned by the research team based on
the following considerations:

- Hospitals that do not reach the assigned number of patients on the
day of the data collection time-point may continue to include pa-
tients for a maximum of 4 consecutive days from the first day of
the time-point onward.- Hospitals in which the number of patients
who underwent surgery on the day of the time-point exceeds the
number assigned to the centre will include patients in the order in
which they entered the operating theatre.

Variables

Descriptive variables

- Sociodemographic: date of birth, and sex.

- Anthropometric and clinical: weight, height, surgical area/service,
type of procedure (scheduled or urgent), type of surgery, regime (in-
patient or outpatient), date and time of procedure, history of allergy
to antimicrobials, history of infection or colonisation by multidrug-
resistant bacteria (methicillin-resistant Staphylococcus aureus and
multidrug-resistant Gram-negative bacteria) in the last year, and
renal function (creatinine clearance value).
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- Related to antibiotic prophylaxis: prophylactic antimicrobial, dose,
route of administration and duration of infusion (if intravenous),
timing of administration of the first dose in relation to the start of
surgery, surgical complications that may justify the need for a
second dose of prophylactic antibiotic, administration of a second in-
traoperative dose, and duration of antibiotic prophylaxis.

Related to local guidelines or protocols and the SEIMC/AEC consen-
sus document on surgical antibiotic prophylaxis®: recommendation
or otherwise of antibiotic prophylaxis, recommended antimicrobial,
dose, route of administration and duration of infusion, timing of ad-
ministration of the first dose, timing of administration of the second
intraoperative dose, and recommended duration of antibiotic
prophylaxis.

Outcome variable

Assessment of appropriateness based on indication, chosen antimi-
crobial, dose, route of administration and duration of infusion, timing
of first dose, second intraoperative dose, and duration of antibiotic pro-
phylaxis (Table 1).

For each item, a rating of “appropriate” will be assigned if the medical
prescription and the recommendation match, “inappropriate” if the med-
ical prescription and the recommendation do not match, and “not assess-
able” if insufficient information is available to assess appropriateness.

For the purposes of the overall assessment, the following variables
will be considered appropriate: antibiotic prophylaxis that adheres
with all the recommendations in terms of indication, antimicrobial,
dose, route of administration and duration of infusion, timing of admin-
istration of the first dose, second intraoperative dose, and duration of
antibiotic prophylaxis.

A pharmacist in consultation with a doctor specialised in anaesthe-
sia, surgery, and/or infectious diseases who belong to the hospital's
ASP will assess the appropriateness of the use of antibiotic prophylaxis
by comparing the prescribed treatment and the recommendations
contained in the local surgical antibiotic prophylaxis guidelines of
each hospital. Likewise, this analysis will be conducted using the
SEIMC/AEC consensus document on antibiotic prophylaxis in surgery>
as a reference. Participating hospitals without local antibiotic prophy-
laxis guidelines will perform the assessment using the SEIMC/AEC con-
sensus document® alone.

Table 1
Assessment of appropriateness.
Variable Assessment
Indication of prophylaxis Appropriate Inappropriate due to excess: prophylaxis not indicated and Not assessable
administered
Inappropriate due to lack: prophylaxis indicated and not
administered
Antimicrobial Appropriate Inappropriate due to excess: antimicrobial other than Not assessable

Dosage, route of
administration, and
duration of infusion

Timing of first-dose
administration

and time of infusion (if intravenous route)

having long half-lives
Appropriate
Appropriate

Second intraoperative dose®
Duration of prophylaxis

Appropriate: appropriate dose, route of administration,

Appropriate: 15 min-60 min before surgical incision or up
to 2 h before for antibiotics requiring long infusion times or

recommended, but covers the expected microorganisms
Inappropriate due to lack: antimicrobial other than
recommended and does not cover the expected
microorganisms

Inappropriate: does not comply with the above Not assessable

Not assessable

Inappropriate: does not comply with the above

Not assessable
Not assessable

Inappropriate
Inappropriate due to excess
Inappropriate due to lack

2 Onlyifrequired due to duration of intervention (>2 times the half-life of the antibiotic in patients without significant impairment of renal function) or massive blood loss (>1500 ml in

adults or 25 ml/kg in children).
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Adverse drug reaction reporting

Adverse drug reactions will be reported to the Regional Centre for
Pharmacovigilance using the yellow card or via the following website:
www.notificaRAM.es.

Sources of information

Pharmacists will retrospectively collect data from the patients' elec-
tronic medical records, in-hospital e-prescribing modules, and operat-
ing room records.

Sample size

The size of the sample was calculated using data provided by the
Ministry of Health in 2019, which showed that 2 428 316 surgical inter-
ventions were performed in hospitals within the Spanish National
Health System, excluding ophthalmological, dermatological, and plastic
surgery. Thus, there were approximately 202 360 surgeries per month
and 46 698 surgeries per week. Data from previous studies were also
taken into account, which showed that approximately 70% of antimicro-
bial prescriptions for surgical prophylaxis were appropriate.'?

Based on these data, the multicentric character of the study, and the
differences in the frequency of interventions within each surgical area, a
minimum sample size of 2335 patients was estimated to represent the
target population estimate with a minimum of 50 hospitals, a confi-
dence level of 95%, and a statistical power of 80%.

The distribution of the sample size by surgical area is shown in
Table S2 of the supplementary data.

Data collection and management

Data collection and management will be conducted using an elec-
tronic database using Research Electronic Data Capture (REDCap) soft-
ware. The data will be anonymised and entered by assigning a specific
code; this approach will guarantee the confidentiality of the data of all
the patients included in the study and ensure adherence with the regu-
lations of the Spanish Organic Law 3/2018 on Personal Data Protection
and Guarantee of Digital Rights.

Study period

Data collection and assessment of appropriateness will be conducted
within 10 calendar days of obtaining the authorisations from the partic-
ipating hospitals. The results are expected to be published in the second
half of 2023.

Statistical analysis

A descriptive analysis will be performed: continuous variables will
be expressed as measures of central tendency (mean, median), disper-
sion, and position; qualitative variables will be expressed as frequency
distributions and percentages.

Differences between continuous quantitative variables in indepen-
dent groups will be analysed using the Student t-test or the correspond-
ing Mann-Whitney U-test in the non-parametric case. The Chi? test or
Fisher's exact test will be used to analyse the association between qual-
itative variables. Cohen's Kappa indicator will be used to analyse the de-
gree of concordance between the antibiotic prophylaxis recommended
by the guidelines of the different hospitals and that recommended in
the literature for each type of surgical procedure.

Abinary logistic regression analysis (univariate and multivariate)
will be conducted to determine the characteristics of the patients,
hospitals, and areas or types of surgical procedure (independent var-
iables) that may be related to the appropriateness of antibiotic pro-
phylaxis (dependent variable). Generalised linear mixed models
will be used to evaluate the cluster effect in relation to the hospital
variable.
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Two-tailed analyses will be performed and a P-value of less than .05
will be used as a cut-off for statistical significance. All analyses will be
conducted using the IBM SPSS 25.0 statistical package and the R statisti-
cal package.

Discussion

The ProA-Q study is a clinical research project whose objective is to
fill a need for information in the field of antimicrobial use and ASP. Two
previous studies conducted in Spanish hospitals showed overall appro-
priateness rates of surgical antibiotic prophylaxis of more than 70%. One
of the studies was conducted in a single centre, whereas the other was
conducted in several hospitals in the same Autonomous Community,
which limits the generalisability of their results to other hospitals and
populations.'?>!® The recent PAUSATE study analysed the prevalence
and appropriateness of antimicrobial use in 103 Spanish hospitals. Its
results show that 45% of antimicrobial prescriptions could be improved
and 19% are inappropriate, although it is not possible to determine what
percentage of prophylactic antimicrobial use is appropriate.'*

Researchers have to invest a great deal of effort to achieve appropri-
ate sample sizes that permit statistical inference and allow definitive
conclusions to be drawn. In this sense, national and international re-
search networks and scientific societies can provide the support and in-
frastructure required for multicentre studies.'® In our case, the
dissemination of the project by means of the Spanish Society of Hospital
Pharmacy (SEFH) has facilitated the inclusion of more than 100 public
and private hospitals in 16 Autonomous Communities. Moreover, one
of the research priorities of ASP is to conduct studies with the aim of im-
proving the use of antimicrobials and antibiotic prophylaxis in popula-
tions commonly excluded from clinical trials.'® Our proposal to assess
the appropriateness of prophylaxis in paediatric surgery will attempt
to fulfil that objective.

The primary endpoint of this study is the rate of appropriateness of
antibiotic prophylaxis, which is one of the most recognised process indi-
cators within ASP. This indicator is especially relevant when analysing
the degree of implementation of strategies promoted by ASP teams
and their long-term maintenance. The assessment of prescribing quality
requires the individualised analysis of patients; for this reason, it is less
frequent and is limited by the high workload involved and the lack of
standardisation.” Other strengths of this study include the use of a
standardised methodology and the assessment of appropriateness
based on the SEIMC/AEC consensus document,® which will also facilitate
the assessment of concordance between local protocols and updated ev-
idence. In addition, we aim to ensure recruitment success and reduce
the subjectivity inherent to the evaluation of prescription quality by
the formation of local multidisciplinary teams comprising professionals
from various specialties with expertise in ASP.

However, this study is not without limitations. According to current
recommendations on the design of ASP studies, process indicators
should be accompanied by clinical and microbiological indicators that
provide information on the impact of the evaluated strategy on
patients.!” According to previous studies, the efficacy of antibiotic pro-
phylaxis in the prevention of surgical site infections varies according
to the type of surgery.'®!° The main preventive measures for surgical in-
fection are 2% chlorhexidine/alcohol scrub, correct hair removal, and
maintenance of normothermia and normoglycaemia.'® Therefore, al-
though correct antibiotic prophylaxis is one of the recommended mea-
sures to reduce the risk of surgery-related infection, it is not the only
one, and so unequivocal and unbiased relationships cannot be estab-
lished that would allow us to draw robust conclusions from the analysis
of clinical variables in this study. Future studies that included all these
variables could analyse their effect on surgical wound infection rates.
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In addition, the voluntary participation of the hospitals may have led to
a potential selection bias, given that it is likely that the hospitals with
the highest motivation for appropriate antimicrobial use are the ones
that will have volunteered to participate in the study. However, this lim-
itation will be largely controlled for given the large number of partici-
pating hospitals.

In conclusion, the results of this project will allow us to determine
the rate of appropriateness of antibiotic prophylaxis in Spanish hos-
pitals, both globally and by surgical area, and will provide relevant
information to detect key points of action and promote strategies
at local and national levels within the ASP. Deficiencies identified
will be addressed with the development of new working procedures,
new technologies, educational software, data use modules, and other
tools with the potential for industrial property rights registration
and exploitation.
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