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ABSTRACT
Introduction: Outpatient antimicrobial therapy programs have been in place for more than four decades. They provide safe and effec-
tive treatment for a selected group of patients while reducing costs. In Europe in general, and in Portugal in particular, these programs 
are still a relatively new phenomenon. The aim of this study is to describe our center’s two years’ experience with such a program 
(Antibiotic Clinic).
Material and Methods: The cohort of treatments administered by the Antibiotic Clinic in its first two years of existence (September 12th 
2016 to September 11th 2018) was analyzed and data pertaining to patients, infections, infectious agents, antimicrobials and outcomes 
(infection resolution, adverse events and death) were characterized.
Results: The Antibiotic Clinic treated 231 patients in 250 episodes, providing a total of 2357 days of antibiotic treatment. The urinary 
tract was the most common site (39.2%) and Enterobacteriaceae the most common agents (63.7% of isolates). Infections were re-
solved in 90.8% of treatments (95.6% of patients), adverse events were few (1.2%) and direct mortality was not found. The dropout 
rate was 1.6%.
Discussion: Infection resolution and adverse event rates were comparable to other centers. High treatment and low dropout rates point 
to high physician and patient acceptance.
Conclusion: Our experience with this program suggests it is a safe and effective alternative to inpatient admission. This is in line with 
current literature which suggests efforts should be made to expand this treatment modality.
Keywords: Ambulatory Care; Anti-infective Agents; Antibacterial Drug Resistance; Infection/drug therapy; Outpatients; Portugal

RESUMO
Introdução: Os programas de administração de antimicrobianos parentéricos em ambulatório (outpatient parenteral antimicrobial 
therapy) iniciaram-se há mais de quatro décadas. Para além de proporcionarem tratamento seguro e eficaz num grupo selecionado de 
doentes, permitem também a redução de custos. Na Europa, e em particular em Portugal, a implementação destes programas é um 
fenómeno recente. O objetivo deste estudo é descrever dois anos de experiência de Clínica do Antibiótico.
Material e Métodos: Foram incluídos todos os doentes tratados na Clínica do Antibiótico nos dois primeiros anos de existência (12 
de setembro de 2016 a 11 de setembro de 2018), sendo descritas variáveis relativas à população, infeções, agentes infeciosos, trata-
mentos e outcomes (resolução de infeção, eventos adversos e morte).
Resultados: A Clínica do Antibiótico tratou 231 doentes em 250 episódios, garantindo 2357 dias de antibioterapia. O local de infeção 
mais comum foi o trato urinário (39,2%) e os agentes mais comuns foram as Enterobacteriaceae (63,7% dos isolamentos). Obteve-se 
resolução da infeção em 90,8% dos tratamentos (95,6% dos doentes), ocorreram poucos eventos adversos (1,2%) e a mortalidade 
direta foi nula. Houve uma taxa de abandono de 1,6%.
Discussão: As taxas de resolução e de complicações foram comparáveis às de outros centros. Elevado número de tratamentos e 
baixa taxa de abandono apontam para boa aceitação por médicos e doentes.
Conclusão: A nossa experiência sugere ser uma alternativa eficaz e segura ao tratamento em internamento. Estes resultados estão 
de acordo com a literatura, sugerindo que esforços deverão ser feitos para expandir a utilização destes programas.
Palavras-chave: Anti-Infecciosos; Assistência Ambulatorial; Doentes Ambulatoriais; Farmacorresistência Bacteriana; Infecção/trata-
mento; Portugal

INTRODUCTION
Outpatient parenteral antimicrobial therapy (OPAT) pro-

grams provide intravenous antibiotic treatment, in at least 
two doses on different days, without the need for inpatient 
hospital admission, in selected patients and clinical situ-
ations.1 This treatment modality has existed in the United 
States of America since the 1970’s, as a means of ensuring 
treatment to all patients while working with gaps in medical 

insurance coverage.2 Since then, the safety and efficacy of 
these programs have been demonstrated numerous times, 
as they have been associated with a low rate of complica-
tions, reduced hospital stays and overall cost savings when 
compared to inpatient treatment.3–8

In Europe, OPAT is still underused, and significant 
asymmetries between countries exist.9 In a report analyz-
ing data from 20 European countries in 2006, parenteral 
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administration represented > 1% of total outpatient anti-
microbial use in only three countries (Russia, Italy and 
Poland). Also noted were the differences in type of drugs 
and modality of treatment across the continent. Portugal, 
while the country with the fifth highest rate of outpatient 
antibiotic use by defined daily dose per 1000 inhabitants 
per day, ranked ninth in total parenteral outpatient antibiot-
ic use.9 However, this data did not discriminate the setting 
of outpatient antibiotic use and to date, to the best of our 
knowledge, no analysis of a Portuguese OPAT program has 
been published.

Vila Nova de Gaia/Espinho Hospital Centre is a ter-
tiary public hospital with over 500 patient beds, serving a 
population of 700 000 inhabitants. The Antibiotic Clinic of 
Vila Nova de Gaia/Espinho Hospital Centre was created in 
September 12th 2016. It is run by the Infectious Diseases 
Unit (IDU) of the Internal Medicine Department, with the 
support of the hospital center’s group for the state nation-
al Program for the Prevention and Control of Infections 
and Antimicrobial Resistance (Grupo Coordenador Local 
do Programa de Prevenção e Controlo de Infeções e de 
Resistência aos Antimicrobianos — GCL-PPCIRA). The 
aims of the Antibiotic Clinic are to ensure administration of 
parenteral antimicrobial in an outpatient setting, to promote 
measures for the appropriate use of antimicrobials, to pro-
vide counselling on antimicrobial therapy for inpatients, to 
ensure the clinical follow-up of outpatients with infections, to 
shorten inpatient stays and to reduce overall infection rates 
and associated costs.

Adult patients that are capable of daily visits to the hos-
pital, presenting with infections that can be managed with 
once-daily antimicrobial drugs, are eligible for the Clinic. 
Patients are required to be clinically stable, and they or their 
family members/caretakers must give consent, commit to 
the clinical plan, and be able to monitor for and report possi-
ble complications. Preferably, an infectious agent or agents 
should be identified, and no appropriate oral alternative 
must be available.

Any physician from the Hospital Centre or local 
Primary Care Unit may refer a patient from the Emergency 
Department (ER), outpatient clinic or inpatient ward, after 
diagnosis and first observed administration of a parenteral 
antimicrobial agent. During the first appointment, the phy-
sician from the IDU confirms the diagnosis and establish-
es a treatment and follow-up plan. Antibiotics are injected 
via peripheral venous catheter, which is introduced and 
removed every day of treatment. Although daily venipunc-
tures might be unpleasant for patients, this method was pre-
ferred to peripheral inserted central catheters (PICC) since 
most treatments were expectably short-term, use of PICC is 
more costly and management of these lines requires more 
care, especially from the patient or caretaker, possibly lim-
iting patient selection. The patient is periodically examined 
by the medical team, on a programmed and/or need basis, 
and in the latter as requested by the patient or nursing team.

The goal of this study is to present our experience 
with a new OPAT program, to compare our results to more 

experienced centers, and to contribute to the discussion of 
the feasibility of nationwide expansion of OPAT. 

MATERIAL AND METHODS
All treatments administered in the Antibiotic Clinic in its 

first two years of existence (from September 12th 2016 to 
September 11th 2018) were included, and data was acquired 
by clinical file consultation. Variables pertaining to patients, 
infections, microbes and antimicrobial agents were collect-
ed. Age, gender and number of comorbidities were regis-
tered; the Charlson Comorbidity Index was used to best 
characterize overall morbidity.10 Site of infection and, when 
possible, infectious agents were listed; multidrug-resistant 
(MDR), extensively drug-resistant (XDR) and pandrug-re-
sistant (PDR) bacteria were classified according to the 
proposal by Magiorakos et al.11 Regarding treatment, anti-
microbial drugs and duration of treatment were described. 
Data are presented in median and interquartile range (IQR) 
or percentage, as appropriate. 

The study was approved by the Ethics Committee of 
Centro Hospitalar de Vila Nova de Gaia/Espinho.

RESULTS
Population demographics

A total of 250 episodes occurred, which corresponded to 
231 patients. There was a 21,2% increase in the number of 
treatments in the second year. The population was predom-
inantly male (56.4%) with a median age of 63 [interquartile 
range (IQR) of 28] years. Almost half of the patients (48.1%) 
were elderly (age ≥ 65 years). Multiple comorbidities were 
common (82.3% with ≥ 2), and the Charlson Comorbidity 
Index had a median of 3 (IQR 5). 

Referral was made after observation in the ER (48.8%), 
ward (28.4%) and outpatient appointment (22.8%). By 
medical specialty, most patients were referred by Internal 
Medicine (72.0%), followed by Urology (8.0%) and General 
Surgery (3.6%).

Infections
By site, urinary tract infections were the most preva-

lent (39.2%), followed by skin and soft-tissue (16.4%) and 
respiratory tract infections (12.8%). The most common 
infection was pyelonephritis, accounting for over a quarter 
(26.4%) of total. One patient was found to have no infection 
and as such did not receive treatment. Infections by organ 
system are listed in Table 1. 

Infectious agents
In most cases (57.2%), the infectious agent was iden-

tified by laboratory methods. A total of 181 positive results 
were obtained; urine yielded 81 (44.8%), blood 49 (27.1%) 
and aspirate or tissue biopsy 32 (17.7%), while the remain-
ing were found in cerebrospinal fluid (4.4%), bronchoal-
veolar fluid (3.3%), bronchial secretions (1.7%) and fecal 
samples (1.1%). 

Regarding infectious agents, 168 were identified 
(Table 2). Enterobacteriaceae were the most frequently found 
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Table 1 – Infections by organ system

Infection site Number of treatments, n (%)

Abdominal 18 (7.2%)

Bone and joint 11 (4.4%)

Cardiovascular 5 (2.0%)

Central nervous system 9 (3.6%)

Ear, nose and throat 6 (2.4%)

Genital and sexually transmitted 11 (4.4%)

Respiratory system 32 (12.8%)

Skin and soft-tissue 41 (16.4%)

Urinary tract 98 (39.2%)

Systemic/unknown 18 (7.2%)

No infection 1 (0.4%)

Table 3 – Antimicrobial treatment by class

Antimicrobial Treatment courses, n (%)

Aminoglycosides 21 (6.9%)

Carbapenems 80 (26.2%)

Cephalosporins 152 (49.8%)

Lincosamides 10 (3.3%)

Macrolides 9 (3.0%)

Quinolones 8 (2.6%)

Other antibacterial 20 (6.6%)

Anti-fungal 5 (1.6%)

Table 2 – Infectious agents identified

Infectious agent Prevalence, n (%)
Bacterial
   Enterobacteriaceae
   Enterococcus
   Staphylococcus
   Streptococcus
   Other bacterial

162 (96.4%)
107 (63.7%)

8 (4.8%)
9 (5.4%)
15 (8.9%)
23 (13.7%)

Fungi 5 (3.0%)

Parasites 1 (0.6%)

Complications and outcomes
There were three (1.2%) known cases of direct com-

plications related to the antibiotic: one case of general-
ized malaise, one of thrombocytopenia and another of 
Clostridium difficile infection. The first two resolved sponta-
neously and did not warrant discontinuation of therapy; the 
third was successfully treated with oral antibiotics.

Four (1.6%) patients required admission as inpatients, 
three for drainage of abscess (hepatic, pulmonary and 
renal) and the fourth because of worsening febrile neutro-
penia. Another (0.4%) patient had a cutaneous abscess 
requiring drainage in the ER.

The outcome was favorable in 90.8% of treatments. 
Of the 13 (5.2%) cases of worsening or relapse, all were 
resolved on subsequent treatment; overall, 95.6% of 
patients were cured. Four (1.6%) patients were lost to fol-
low-up and one (0.4%) died from an unrelated cause (lym-
phoma). Three (1.2%) patients are currently still being treat-
ed and are improving.

DISCUSSION
In the two years since its creation, the Antibiotic Clinic 

of Vila Nova de Gaia/Espinho Hospital Centre provided 
250 treatments to 231 patients, many of them elderly and 
most having various comorbidities. Considering the hospi-
tal size, the number of treatments was comparable to other 
series.12–15

Urinary tract infection was more prevalent (39.2% vs 
4.45% – 23.7%),15–17 and skin and soft-tissues infections 
were less prevalent (16.4% vs 53% – 61.28%)14,16,17 than 
what is described in the literature; the type of infections 
treated varies greatly from center to center, as protocols 
differ. Infectious agents and antibiotic resistance reflected 
local patterns, with significant rates of MDR and possible 
XDR agents.18 

Despite population and infectious agent characteris-
tics, the rate of complications was lower than previously 
described (1.2% vs 2.7% – 9.8%).3,13,14,16,19 Of note, in our 
population, patients were not directly questioned about 
adverse effects and only those warranting medical attention 
were reported. Also, peripheral catheters were removed at 
the end of each antibiotic administration, minimizing line-re-
lated complications. There were no infection-related deaths, 
which is consistent with the findings of several cohorts.3,14,17 
As with other centers, resolution of infection was the norm 
(90.8% vs 84% – 92.4%).3,13–15,17 

Restriction to one-a-day parenteral administration was 
a limitation, as it influenced antibiotic selection in cases 
where antimicrobial susceptibility was known. However, this 
only affected a small percentage (8.2%) of treatments.

No direct cost analysis was performed. Nevertheless, 
2357 days of therapy were provided, which theoretically rep-
resent 2357 days of inpatient costs saved. Also, almost half 
(48.8%) of patients were referred from the ER and, as such, 
were never admitted as inpatients. Community-dwelling 
young patients might be able to remain productive, which 
adds to the lowering of overall expenditure. OPAT therapy 

(63.9%). Two species were implicated in over half (53.0%): 
Escherichia coli with 28.6% and Klebsiella pneumoniae 
with 24.4%. Antibiotic resistance was common. Of the 139 
isolates with known antibiogram, multidrug-resistant (MDR) 
isolates predominated with 48.9%, of which 60.3% were 
possible extensively drug-resistant (XDR). There were no 
confirmed XDR or pandrug-resistant (PDR) isolates.

Antimicrobial treatment
The Antibiotic Clinic administered a total of 2357 days 

of antimicrobials, with a median of 7 (IQR 7) days per treat-
ment. Monotherapy was preferred in 80.4% of treatments. 
In total, 305 antimicrobials were prescribed (Table 3). The 
most frequent were ceftriaxone (49.5%) and ertapenem 
(25.9%), the first most often as empirical treatment for 
community acquired infections of skin and soft-tissue and 
urinary tract, the latter mostly in situations of current or pre-
vious resistance to other drugs. 
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permits reallocation of beds to other patients in need, reduc-
ing wait times and indirectly generating savings.7,20,21

Despite being a new program in the hospital, the 
Antibiotic Clinic provided a high number of treatments and 
experienced significant growth in its second year. The drop-
out rate was a mere 1.6%. This suggests a high physician 
and patient acceptance of the program, which should be 
confirmed by satisfaction questionnaires. 

CONCLUSION
To the best of our knowledge, this is the first study 

describing an OPAT program in Portugal. According to the 
current literature, OPAT is a safe and cost-effective way to 
treat selected patients and clinical situations. The Antibiotic 
Clinic of Vila Nova de Gaia/Espinho Hospital Centre is 
recent but growing and has already served a sizeable popu-
lation, possibly reflecting a high physician acceptance of the 
program. Rates of success and complications were compa-
rable to those of more established centers, and point to the 
feasibility of OPAT, even in its initial phases. Other than site 
of infection most frequently treated, there were no major 
differences between our data and that from other series 
worldwide. Our work adds to the growing body of studies 
that favors the widespread application of similar programs 

and makes the case for nationwide expansion of OPAT. Still, 
a cost-efficiency and patient satisfaction analysis is lacking, 
and results can only be inferred by comparison with other 
countries. In the future we expect to continue expanding the 
program and to explore other modalities of treatment, such 
as at-home and self-administering systems. 
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