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Abstract 

Background 

Overactive bladder (OAB) is a prevalent syndrome affecting 11%-16% of the adult pop-

ulation. When first-line pharmacological therapy is not effective, intradetrusorial injec-

tions of Onabotulinumtoxin A (BTX-A) might have an important role in symptoms con-

trol. The aim of this study was to access the efficacy and safety of intra-detrusor injections 

of 100U BTX-A in real clinical practice, among women with idiopathic OAB (iOAB). 

Methods 

A retrospective study, based on clinical diaries in 136 iOAB female patients, with or  

without urinary incontinence, submitted to BTX-A injections, between 2005 and 2018 in 

a tertiary university hospital. A positive response was considered only when the patient 

mentioned having great improvement after the injection, otherwise, it was considered 

negative. 

Results 

A positive response was obtained in 90 patients (66%) after the first injection.  Women 

with positive response after the first treatment had 7.5 times more chances to improve 

with the second (p=0.01).  Discontinuation of the therapy after the first injection was not 

dependent on the presence of incontinence at baseline (p=0.73) nor it was related to age 

(p=0.6). On univariate analyses, none of the parameters evaluated was useful of predict-

ing successful response, although there was a trend in women who had had a previous 

midurethral sling (MUS) surgery for stress urinary incontinence (SUI), to have a lower 

chance of having a positive response after the first injection (p=0.06) 
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Thirty-nine women (29%) had at least one adverse event, urinary tract infection (UTI) 

and straining to void were the most frequent. Women above 65 y.o. had less risk of de-

veloping a UTI (p=0.04).  

Conclusion 

In real clinical practice, BTX-A injection is an effective and safe treatment, capable of 

improving patients’ quality of life. Moreover, responding to the first injection seems to 

predict good clinical outcomes in the second treatment. This procedure can be done with 

minimal restrictions. 
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Introduction 

Overactive bladder (OAB) is a prevalent syndrome affecting 11%-16% of the adult pop-

ulation and can even be more overwhelming in the elderly (1). It has a significant impact 

on the quality of life, particularly in sleep disturbance, mental health-related issues and 

decreased work productivity (2, 3). OAB is characterized by urgency, the core symptom, 

with or without urgency urinary incontinence, usually with increased daytime frequency 

and nocturia (4). Although urgency urinary incontinence (UI) may suggest detrusor over-

activity, it is not necessary to urodynamically demonstrate involuntary contractions of the 

muscle (5). OAB is coined as idiopathic (iOAB) when a specific metabolic or pathologic 

condition that can be the cause is not identified (3). 

OAB first-line treatment includes lifestyle changes and behavioural therapy. When these 

measures are insufficient, the pharmacological prescription is the next step (2). The first-

line pharmacologic option is monotherapy with antimuscarinics or β3-adrenoceptor ago-

nists, while a combination of drugs from both classes can be effective after its failure (6, 

7). 

In patients with refractory or intolerant to antimuscarinics or β3-adrenoceptor agonists, 

evidence supports the use of intravesical injection of 100U of onabotulinumtoxinA (BTX-

A) as second-line therapy (8-12). The injections, in between 10 to 20 sites, are done di-

rectly into the detrusor muscle, preventing its contractility modulating both efferent and 

afferent pathways, resulting in a decrease of frequency and number of incontinence epi-

sodes (13, 14). This treatment has a success rate ranged from 60% to 80% (15) and is 

considered safe, durable and cost-effective(11, 13, 16). However, some adverse events 

(AE) might happen, such as urinary tract infection (UTI) and urinary retention (16-18).  
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Unfortunately, not every patient benefit from this minimally invasive therapeutic option 

(19). Therefore, it is important to understand if there are any clinical or non-clinical pa-

rameters predicting a good outcome when offering it (20). 

Our aim was to access the efficacy and safety of intra-detrusor injections of 100U BTX-

A in real clinical practice. Additionally, another objective was to pursuit predictors of 

positive response and to identify risk factors associated with AE, in order to level-up the 

selection of patients proposed to BTX-A treatment.  

Materials and Methods 

This was a retrospective study including 136 iOAB women, with or without UI (OAB 

wet/DRY) who were treated with an intravesical injection of 100 U of BTX-A, between 

2005 and 2018, in a tertiary university hospital. All patients were above 18 years old and 

could have initiated and/or ended the treatment at any point in the above-mentioned 

timeframe. Patients whose OAB could have a potential identifiable cause were excluded: 

neurologic conditions, metabolic conditions (e.g. diabetes mellitus type I or type 2 insu-

lin-treated) or other related pathologic conditions. Data were extracted from electronic 

health records. 

Demographic and clinical data obtained were age, gynecologic and urologic previous his-

tory (recurrent UTI, OAB wet versus OAB dry, presence of mixed urinary incontinence 

(MUI), previous midurethral sling (MUS), previous pharmacological treatments, number 

of intravesical injections performed, treatment benefit according to the patient reports 

(“greatly improved”, “partially improved, not relevant”, “worsened”, “not changed”), rea-

son to abandon therapy and AE after each procedure. Since treatment response was meas-

ured as a dichotomous variable, a positive response was considered only when the patient 
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mentioned “greatly improvement”, otherwise it was considered negative. Age was also 

considered a dichotomous variable (<65 vs ≥65 years).  

The interval between BTX-A injections was measured from the date of the last injection 

until the patient asked for the next one. 

All the statistical analyses were performed using IBM SPSS Statistics version 25 (IBM 

Corp., Armonk, NY, USA). To identify baseline variables associated with the effect of 

the first BTX-A injection (dichotomous outcome) and the occurrence of AE (dichoto-

mous outcome), logistic regression models were fit for each potential predictor. Initially, 

each baseline variable was modelled individually to assess the association with each of 

the two outcomes. Subsequently, multivariate backward stepwise regression analysis was 

performed using all variables from the univariate analysis. For proportional comparisons, 

a chi-square test was used, unless otherwise stated. Mean and standard deviations (SD) 

were used for reported parametric continuous variables. A p-value <0.05 was considered 

significant.  

Ethical approval for this study was provided by the Ethical Committee CES of Centro 

Hospitalar Universitário de São João, Porto, Portugal on July 2019 (Nº 224/19). 

Finally, this study was conducted in accordance with the ethical guidelines mandated by 

the Declaration of Helsinki all ethical questions have been fulfilled, as well as all sources 

that provided the theoretical support have been properly referenced. 

Results 

A total of 136 female patients with iOAB refractory or intolerant to oral pharmacological 

treatment were submitted to an intra-vesical injection of BTX-A. The mean age at first 

injection was 60.7±15.3 years, minimum 22 and maximum 87 years old. Globally, 268 
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treatments were performed and the mean number of injections per patient was 1.96±1.32 

(1-8). 

OAB Wet was present in 121 (89%) women and MUI was found in 99 (72.8%) patients. 

Nearly one third (n=33) of women with MUI had previously done a MUS surgery for 

stress urinary incontinence (SUI). A total of 28 patients (22.1%) had a history of recurrent 

UTI before the injection (Table 1). 

Concerning the number of treatments, 66 (48.5%) were submitted to a single treatment 

(n=66), 28.7% discontinued at the second treatment (n=39) and 11% at the third 3 (n=15). 

The remaining 11.8% of the patients discontinued after 4 or more injections. All patients 

could ask for a new BTX-A treatment at the time of reappearance or worsening of OAB 

symptoms. 

The mean timeframe between the first and second treatment was 17.5±11.7 months and 

the interval between the second and the third was 19.6±14.8 months. No significant dif-

ference was found between these two intervals (p=0.4).  

Regarding previous pharmacological therapies, 30.9% (n=42) of the patients had tried 

exclusively an antimuscarinic drug, while 7.4% of them (n=10) had tried exclusively the 

β3 agonist. Combination therapy with 2 antimuscarinic was tried in 25.7% (n=35), while 

27.9% (n=38) tried the combination of an antimuscarinic with the β3 agonist. 

Likewise, there was no statistically significant difference when analyzing age (<65 or ≥65 

years old) of women who went for the first injection (p=0.6). Additionally, no difference 

was found regarding incontinence: OAB wet was present in 61 (44.9%) women above 65 

years old and 59 (43.4%) bellow 65, although OAB dry was present in more women <65 

years old (p=0.052). MUI was more common in the elderly group (p= 0.03) (Table 2). 
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Efficacy 

Concerning the treatment efficacy, 90 out of the 136 patients (66.2%) had great clinical 

improvement, 41 (30.1%) reported a suboptimal improvement or even worsened their 

complaints and 5 (3.7%) were not evaluated in any appointment after the procedure, hav-

ing no clinical records.  

Analyzing the 66 patients who were submitted to only one treatment, the reasons given 

to not repeat the injection were multiple, such as 14 reported lack of improvement, 4 

reported worsening of the SUI symptoms, 2 reported worsening of urgency, and 7 referred 

partial improvement, not relevant enough to repeat. A total of 27 women (40%) decided 

not to repeat the injection because they considered their symptoms remained controlled 

after one procedure – either with general measures or pharmacological therapy. Nine 

women were lost to follow-up, though 4 of them had reported clinical improvement in 

immediate post-operatory evaluation. Three are waiting for a new procedure (Table 3). 

Twenty-seven women reported a sustained improvement of the symptoms, without the 

need to repeat the procedure, and 55 who improved decided to repeat the procedure due 

to the loss of the effect over time.  

Discontinuation of the therapy at the first injection was not dependent on the presence of 

incontinence at baseline (p=0.73) nor it was related to age (p =0.6). 

On univariate analyses, several parameters, such as age, presence of OAB wet, MUI, 

number of deliveries, previous hysterectomy and recurrent ITU, were not useful for pre-

diction of clinical outcome after the first BTX-A injection. Although not statistically sig-

nificant, there was a trend in women who had had a previous MUS surgery for SUI, to 

have a lower chance of having a positive response in the first injection (OR=0.45 95%; 
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CI:0.195-1.034; p=0.06). In multivariate analysis, no factor was associated with positive 

treatment response (Table 4).  

Of those 70 women who were submitted to a second injection, 42 (60%) reported to feel 

clinically better, 25 (35.8%) experienced no symptomatic improvement or had even a 

symptomatic worsening and 3 (4.3%) were lost to follow-up without a post-injection eval-

uation. Of the 42 patients with symptomatic improvement, a total of 20 discontinued 

BTX-A treatment: 18 after a sustained positive clinical response, 1 after the loss of effect 

over time and one was lost to follow-up. Globally, 31 patients underwent a third injection: 

22 women had improved after the second injection, and 9 of them decided to undergo a 

third treatment although their expectations were not met after the second one. 

From patients submitted to a second injection (n=70), 55 had had a positive response in 

the first treatment. Regarding this 55, thirteen did not respond to the second treatment or 

the partial improvement did not meet their expectations and 2 worsened. Nevertheless, 

38 reported again a clinical improvement. In conclusion, women who had a positive re-

sponse after the first treatment had 7.5 times more chances to improve after the second 

(OR=7.46 95%CI 2.038-27.337; p=0.01) 

Safety 

The total number of AE was 39 (28.7%), all of the grades I and II according to Clavien-

Dindo classification. Considering all the injections given, 39 (28.7%) women had at least 

one adverse event of any kind, 27 (19.9%) presented a UTI after the procedure, 14 

(10.3%) had straining to void and 8 (5.9%) required clean intermittent catheterization 

(CIC) post-operation. 



10 
 

On univariate analyses, considering all the injections given, we tried to identify potential 

predictors of complications, such as age, presence of OAB wet, previous MUS, and his-

tory of recurrent UTI, but no association was found. Addressing post-op UTI, older age 

(≥65 years) was the only predictor associated with less risk (OR=0.38; p=0.039). Further, 

none of the predictors was associated with the need for CIC. Multivariate analyses re-

vealed that age was an independent predictor of the occurrence of UTI after the procedure 

(Table 5). 

After the first intravesical injection, 29 (21.3%) patients experienced at least one AE. The 

two most prevalent were UTI (n= 11; 8.1%) and straining to void (n=8; 5.9%), which was 

present with UTI in 3 more women, 4 women (2.9%) needed clean intermittent catheter-

ization (CIC), and 3 of them had UTI as well.  

Of the 70 women who had a second intravesical injection, only 7 (%) had an AE, even 

though 3 (%) needed CIC. None of these women had previously required it. Of the 31 

women who went to the third injection, 4 (12.9%) had an AE. 

Discussion 

This study was conducted to evaluate the clinical efficacy and safety of BTX-A therapy 

in the real clinical practice in a tertiary centre, in opposition to a trial-controlled situation.  

Some of our results were not in line with data within the literature. In our study, we found 

that age was not a predictor of treatment response, unlike other authors such as Richter 

et. al that found that the treatment in older women with refractory iOAB had less efficacy 

compared with younger women (20). Like in our study, Liao et. al found no difference in 

treatment response during the first 12 months post-BTX-A, when comparing younger pa-

tients and elderly patients without frailty (21). When analyzing the characteristics of our 

patients by their age (<65 or >65-year-old, the cut off age used by most scientific papers 
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in OAB), we identified some significate differences in features like the presence of in-

continence or MUI, both more frequent in older patients. Despite these important differ-

ences, the results were similar in two groups, which lead us to think of BTX-A more like 

an inclusive treatment. 

Miotla et. al showed that the efficacy of BTX-A injection in women who had or had not 

a previous midurethral sling surgery was comparable (22), while in our study there seems 

to be a trend to worse clinical outcome in patients with a history of previous sling proce-

dure (p=0.06). 

As to the interval between injections, we found that it was longer than the usually reported 

in the literature, 6 to 9 months’ interval. Maybe, one of the main causes for delaying a 

second treatment is the fact that in our department the treatment is performed in the op-

erating room under sedation and, some patients tend to avoid such procedure. 

Concerning side effects, in our clinical practice bladder, BTX-A injection is well toler-

ated, with most of the AE being limited to the urinary tract. AE after the BTX-A injection 

affects 20-43% of the patients according to the literature (23), which is in line with our 

results. Our figures might be underrated due to multiple factors: on one hand, AE are 

usually mild and amenable to treat by a general practitioner and end up not being reported 

in the clinical diaries. On the other hand, we believe that patients with good health literacy 

in real clinical practice do not report minor AE that they were aware of and resolve spon-

taneously (e.g. abdominal straining). The need for clean intermittent catheterization in 

our patients was in line with other studies (1.3-42.2%), as well as the prevalence of UTI 

reported (1.3-64%) (24). 

In our study, age was not a predictor for any kind of complications, except for UTI. De-

spite not being consistent with other studies (21, 25), in our study younger patients had a 

higher rate of UTIs. This might be due to a less active sexual life in older patients. A more 
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detailed comprehensive study involving sexual activity, and possibly with post-voiding 

residual (PVR) evaluation, would be interesting. We believe this shows the generalized 

application of BTX-A injections as a treatment for OAB regardless of patients’ age, as 

already mentioned above. Elderly women can be proposed for this treatment, always with 

the needed precaution.  

In our department, it is recommended a postoperative evaluation after 2 weeks to rule out 

elevated bladder residual volumes. We assume that the cases with the highest PVR, prob-

ably higher than 150-200cc, correspond to the 8 patients who needed to perform CIC – a 

rate below the incidence reported in other studies. The women who needed this procedure 

after the second and third procedures didn´t need it before. 

Our results show that most patients who underwent a second procedure, 55 out of 70, did 

it because they had a positive response to the first treatment. We also found that age has 

no influence on requesting to repeat the treatment. In some patients, with a negative re-

sponse in the first treatment, a second treatment was offered since technical issues could 

have been the cause of the failure. Patients who responded positively to the first treatment 

were more prone to respond favourably to a second one (p=0.01). This could lead us to 

suspect that a favourable clinical response to the first treatment can be used as a good 

predictor of a successful response to a second treatment. 

One limitation of our study was its retrospective nature and the different type of clinical 

registers between urologists diaries, namely the absence of a questionnaire/score or blad-

der diary in the pre-injection attendance, making it harder to objectively quantify the pa-

tient improvement which makes it likely to have an interviewer bias (19). On the other 

hand, iOAB syndrome treatment results might be very subjective and highly individual, 
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influenced by the patient lifestyle and treatment expectations(19). The patients' percep-

tion of the treatment result more important than incontinence scores to decide whether or 

not advance to another treatment.  

Since it is not mandatory to have a pre-treatment urodynamic study in every patient with 

OAB, only a few numbers of patients made the study or had the result registered in clinical 

diaries, preventing the evaluation of the treatment effect on urodynamic parameters. 

Due to its inherent characteristics, this was an exploratory study more than a confirmatory 

one. Although we could not identify any clinical predictor of positive response to the first 

BTX-A injection, we can considerer that the response to the first injection can be itself a 

predictive factor to the response to the second treatment. 

Conclusion 

We conclude that in the real clinical practice BTX-A intravesical injection (either a 

unique or repeated treatment) is an effective and safe treatment. Moreover, the response 

to the first injection indicates a predictor of good clinical outcomes in a second treatment. 
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Table 1: Demographic characteristics of the patients  

Variable  

Age at first injection (years) 60.7±15.3 

Parity 2±1.5 

Previous hysterectomy 23 (16.9%) 

Recurrent urinary tract infection 28 (22.1%) 

Overactive Bladder wet 121 (89%) 

Mixed urinary incontinence 99 (72.8%) 

Previous midurethral sling in Mixed urinary incontinence 33 (24.3%) 

 

  

Continuous variables are mean±standard deviation; categorical variables are n (%). 
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Table 2: Characteristics of patients urologic history by age groups 

Variable < 65 years ≥65 years p* value 

Age at first injection 
71 

52.2% 

65 

47.8% 
0.6 

Overactive Bladder dry 
12 

8.8% 

4 

2.9% 
0.052 

Absence of Mixed urinary incontinence 
27 

19.9% 

7 

7.4% 
0.003 

Recurrent Urinary tract infection 
17 

12.5% 

13 

9.6% 
0.5 

Discontinuation after the first injection 
33 

24.3% 

33 

24.3% 
0.62 
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Table 3: Breakdown of repeated Onanbotulinumtoxin injections and reasons for discontinuation, number of patients 

Number of injections 
1 2 3 4 5 6 8 

Patients 136 70 31 16 6 3 2 

Decided not to have further injection 63 39 14 10 3 1 2 

Reasons given for no further injection, no        

Symptoms controlled 27 18 9 5 2 1 1 

Worsening of stress urinary incontinence 4 0 0 0 0 0 0 

Worsening of overactive bladder 2 1 1 0 0 0 0 

Lost of effect over time 0 5 3 5 1 0 1 

Not significant improvement 7 0 0 0 0 0 0 

Lost to follow-up 9 4 0 0 0 0 0 

Waiting for a new injection 3 0 1 0 0 0 0 
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Table 4: Univariate and multivariate analysis of first injection response according to patient demographics 

 

  

 Outcome after the first injection 

 Univariate 

analyses 

Multivariate analyses 

 OR 

(95%CI) 

p* 

value 

OR(95%CI) p*value 

Age ≥65 years 1.51 

(0.721-

3.18) 

0.27 - >0.05 

Parity 1.25 

(0.912-

1.714) 

0.17 - >0.05 

Previous Hysterectomy 0.7 

(0.264-

1.838) 

0.46 - >0.05 

Recurrent UTI 0.87 

(0.371-

2.112) 

0.78 - >0.05 

Presence of MUI 0.9 

(0.394-

2.065) 

0.8 - >0.05 

Previous MUS in MUI 0.45 (0-

195-

1.034) 

0.06 - >0.05 

OAB Wet 1.1 

(0.354-

3.486) 

0.86 - >0.05 

OR= Odds Ratio; CI= Confidence Interval; OAB= Overactive Bladder; MUI= Mixed urinary incontinence; UTI= 

Urinary tract infection; MUS= Midurethral Sling 
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Table 5: Univariate and multivariate analyses of all adverse events and separately according to patient de-
mographics 

 

AEs UTI Straining to void CIC  

OR (95%CI) p* value OR 

(95%CI) 

p* value OR 

(95%CI) 

P* value OR 

(95%CI) 

P* value 

Univariate anal-

yses 

        

Age ≥65 years 0.5(0.23-

1.08) 

0.08 0.38(0.1

5-9.5) 

0.039 0.57(0.1

8-1.81) 

0.34 0.14(0.0

2-1.19) 

0.07 

Recurrent UTI 0.62(0.26-

1.46) 

0.27 0.6(0.23

-1.55) 

0.29 0.68(0.1

9-2.33) 

0.54 0.25(0.0

6-1.1) 

0.065 

Previous MUS 1.1(0.46-

2.63) 

0.84 0.89(0.3

4-2.35) 

0.82 1.1(0.31

-4.57) 

0.79 0.51(0.1

1-2.26) 

0.38 

OAB Wet 2.1(0.73-

6.22) 

0.16 1.4(0.41

-4.76) 

0.58 3.67(1.0

1-13.5) 

0.05 1.1(0.12

-9.36) 

0.95 

Multivariate 

analyses 

        

         

Age ≥65 years - >0.05 0.39(0.1

5-0.98) 

0.04 - >0.05 - >0.05 

Recurrent UTI - >0.05 - >0.05 - >0.05 - >0.05 

Previous MUS - >0.05 - >0.05 - >0.05 - >0.05 

OAB Wet - >0.05 - >0.05 - >0.05 - >0.05 

AE= Adverse Events UTI= Urinary tract infection; CIC= Clean intermittent catherization; OR= Odds Ratio; CI= 

Confidence Interval; OAB= Overactive Bladder; MUS= Midurethral Sling 
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Porto Biomedical Journal

Instructions for Authors

Note: These instructions comply with those formulated by the International Committee of
Medical Journal Editors (ICMJE). For further details, authors should consult the following
article: International Committee of Medical Journal Editors. “Uniform Requirements for
Manuscripts Submitted to Biomedical Journals” New Engl J Med 1997, 336:309–315. The
complete document appears at http://www.icmje.org. Manuscripts that do not comply with
these Instructions cannot be considered for publication and will be sent back to the authors.

The Editorial Office is pleased to answer any questions you may have about preparing your
manuscript in accordance with our guidelines.

Email: andremoreira@med.up.pt

SCOPE

Porto Biomedical Journal (PBJ) is an online free-to-submit and open-access journal devoted to
the publication of top quality original research conducted in the biomedical fields, especially
within the clinical and basic medical settings. The project aims to provide a valuable collection
of generalist biomedical literature freely accessible to the international community, in order to
become a reference in the current scientific landscape.

In addition, to ensure the quality and scientific relevance of PBJ, the journal counts with a
diversified and international editorial board, and only accepts original research and review
articles that undergo a strict revision process in a double-blind refereeing system, a procedure
that safeguards the fairness of the article selection process.

As a generalist journal, PBJ accepts both original works and reviews in all biomedical areas, be
they basic or clinical research. If you believe in a free and open scientific community and want
to take your work one step further and closer to your peers, please consider submitting your
work to Porto Biomedical Journal, the place "where Science meets Knowledge".

JOURNAL POLICIES 
Originality

The Editors require that each manuscript is an original contribution and that it has not been,
and will not be, submitted elsewhere while it is under consideration for publication in Porto
Biomedical Journal. Editors may subject any manuscript submitted for consideration of
publication in Porto Biomedical Journal to plagiarism-detection software. Manuscripts dealing
with material that has appeared or is in press, in brief or preliminary form in other publications
will not be considered unless the prior publication is a meeting abstract reporting only
summarized information and does not exceed one printed page. The ICMJE has provided details
of what is and what is not duplicate or redundant publication. If you are in doubt (particularly
in the case of material that you have posted on a web site), we ask you to proceed with your
submission but to include a copy of the relevant previously published work or work under
consideration by other journals. Authors must draw attention to any published work that
concerns the same patients or subjects as the present paper in a covering letter with their
article. 

Authorship

The Journal expects that each person listed as an author has participated sufficiently in the
intellectual content, the analysis of data, and/or the writing of the manuscript to take public
responsibility for it. Each author must have reviewed the manuscript, believes it represents
valid work, and approves it for submission. Moreover, should the Editors request the data upon
which the manuscript is based, the authors shall produce it. We ask all authors to confirm that
they have met the criteria for authorship as established by the ICMJE, believe that the paper
represents honest work, and are able to verify the validity of the results reported.

All persons designated as authors should qualify for authorship and all those who qualify should
be listed. Each author should have participated sufficiently in the work to take public

http://www.icmje.org/
mailto:andremoreira@med.up.pt
http://www.icmje.org/recommendations/browse/publishing-and-editorial-issues/overlapping-publications.html
http://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-of-authors-and-contributors.html


05/01/2020 Editorial Manager - Porto Biomedical Journal

edmgr.ovid.com/pbj/accounts/ifauth.htm 2/9

responsibility for appropriate portions of the content. One or more authors should take
responsibility for the integrity of the work as a whole, from inception to published article.
Authorship credit should be based only on 1) substantial contributions to conception and
design, or acquisition of data, or analysis and interpretation of data; 2) drafting the article or
revising it critically for important intellectual content; 3) final approval of the version to be
published. Conditions 1, 2 and 3 must all be met. Acquisition of funding, the collection of data
or general supervision of the research group, by themselves, do not justify authorship. All
others who contributed to the work who are not authors should be named in the
Acknowledgements section.

Any change in authorship/contributions after submission must be approved in writing by all
authors and submitted to the Editorial Office for final consideration.

English Language Assistance

Authors who are not native speakers of English who submit manuscripts to international
journals often receive negative comments from referees or editors about the English-language
usage in their manuscripts, and these problems can contribute to a decision to reject a paper.
To help reduce the possibility of such problems, we encourage such authors to consider using
Wolters Kluwer Author Services*.

Wolters Kluwer Author Services 
Wolters Kluwer, in partnership with Editage, offers a unique range of editorial services to help
you prepare a submission-ready manuscript:

Premium Editing: Intensive language and structural editing of academic papers to
increase chances of journal acceptance.
Advanced Editing: A complete language, grammar, and terminology check to give you a
publication-ready manuscript.
Translation with Editing: Write your paper in your native language and Wolters Kluwer
Author Services will translate it into English, as well as edit it to ensure that it meets
international publication standards.
Plagiarism Check: Helps ensure that your manuscript contains no instances of
unintentional plagiarism.
Artwork Preparation: Save precious time and effort by ensuring that your artwork is
viewed favorably by the journal without you having to incur the additional cost of
purchasing special graphics software.

For more information regarding Wolters Kluwer Author Services, please visit
http://wkauthorservices.editage.com.

*Note that the use of such a service is at the author's own expense and risk, and does not
guarantee that the article will be accepted.

Ethics

All articles dealing with original human or animal data must include a statement on ethics
approval at the beginning of the Methods section. This paragraph must contain the following
information: the name and address of the ethics committee responsible; the protocol number
that was attributed by this ethics committee; and the date of approval by the ethics
committee. 

The paragraph could read, for example:

Ethical approval for this study (Ethical Committee N° NAC 207) was provided by the Ethical
Committee NAC of Geneva University Hospitals, Geneva, Switzerland on 12 February 2015.

In addition, for studies or case reports conducted on human participants you must state clearly
in the text that you obtained written informed consent from the study participants; please also
look at the latest version of the Declaration of Helsinki. Similarly, for experiments involving
animals you must state the care of animal and licensing guidelines under which the study was
performed and report these in accordance with the ARRIVE (Animals in Research: Reporting In

http://wkauthorservices.editage.com/
http://www.wma.net/en/30publications/10policies/b3/index.html
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Vivo Experiments) statement. If ethics clearance was not necessary, or if there was any
deviation from these standard ethical requests, please state why it was not required. Please
note that the editors may ask you to provide evidence of ethical approval. If you have approval
from a National Drug Agency (or similar) please state this and provide details, this can be
particularly useful when discussing the use of unlicensed drugs.

Patient’s Privacy

The protection of a patient's right to privacy is essential. Please collect and keep copies of
patients’ consent forms on which patients or other subjects of your experiments clearly grant
permission for the publication of photographs or other material that might identify them. If the
consent form for your research did not specifically include this, please obtain it or remove the
identifying material.

A statement to the effect that such consent had been obtained must be included in the
‘Methods’ section of your paper. If necessary the Editors may request a copy of any consent
forms.

Data Reporting

The European Journal of Anaesthesiology adheres to the guidelines on adequate data reporting
that were established by The Enhancing the QUAlity and Transparency Of health Research
(EQUATOR) network (http://www.equator-network.org/home/).

Financial Support and Competing Interests

A financial disclosure questionnaire must be completed by the corresponding author and all co-
authors at initial submission. Co-authors will receive a link to complete the questionnaire via
email. Please ensure each co-author's email address is properly listed at the 'Add/Edit/Remove
Authors' submission step in Editorial Manager, to avoid delays in reaching co-authors.

The primary purpose of the disclosure section is to determine whether authors have received
any commercial financial support that could create a conflict of interest. In addition to
monetary interests, a potential for conflict of interest can exist whether or not an individual
believes that a relationship (such as dual commitments, competing interests, or competing
loyalties) affects his or her scientific judgment. Please review ICMJE Uniform Requirements for
Manuscripts Submitted to Biomedical Journals at the following link:
http://www.icmje.org/conflicts-of-interest.

In addition to completing the financial disclosure questionnaire authors must clearly state all
relevant conflicts of interest in the Acknowledgements section of the submitted manuscript.

Retractions 
Porto Biomedical Journal is a member of the Committee on Publication Ethics (COPE), and also
refers to the ICMJE advice on Scientific Misconduct, Expressions of Concern, and Retraction as
well as on Overlapping Publications.

Article Types

Original articles
These should describe fully, but as concisely as feasible, the results of original clinical,
laboratory or biomedical research. Special note regarding case studies: Case studies will be
considered for publication only in the Letters to the Editor section of the Journal. The average
Original Article fills 7 pages in the printed journal, although manuscripts that exceed this may
be occasionally accepted for publication at the Editors' discretion. In general, an Original Article
should not exceed 3500 words, not including the abstract, figure legends, and references.
Abstracts should be 250 words or less. If possible, each figure legend should be held to 60
words or less. Each Original Article may be accompanied by no more than 8 graphic
presentations (tables and/or figures)-for example, 3 tables + 5 figures. (Additional text, tables,
or figures can be designated as "supplemental" material, which will be included in the PBJS
Online Repository. Please note: Original Article manuscripts that are determined to significantly
exceed these limits, or that do not include all of the elements listed below, may be returned to
the authors for revision prior to review.

http://www.equator-network.org/home/
http://www.icmje.org/conflicts-of-interest
http://publicationethics.org/
http://www.icmje.org/recommendations/browse/publishing-and-editorial-issues/scientific-misconduct-expressions-of-concern-and-retraction.html
http://www.icmje.org/recommendations/browse/publishing-and-editorial-issues/overlapping-publications.html
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Letters to the Editor
Letters to the Editor are brief reports of clinical or laboratory observations, substantiated by
controlled data but limited in scope, and without sufficient depth of investigation to qualify as
Original Articles. These may include a brief description of a particular condition that provides
insights into diagnosis and clinical management or images that impart important clinical
information. Like Original Articles, these manuscripts are subject to peer review. A Letter to the
Editor must:

1) Be brief. The average Letter to the Editor fills 2 pages in the printed journal, although
manuscripts that exceed this may be occasionally accepted for publication at the Editors'
discretion. In general, a Letter to the Editor should not exceed 1000 words, not including the
figure legend(s) and references. If possible, the figure legend(s) should be held to 60 words or
less. Please note: Letter to the Editor manuscripts that are determined to significantly exceed
these limits may be returned to the authors for shortening prior to review.

2) Have a short, relevant title. Please see the suggestions that appear above (under "A.
Original Articles").

3) Have a complete title page (see section A1).

4) Be accompanied by a short summary that encapsulates the report's findings for a clinically
oriented audience (see above).

5) Begin with the salutation "To the Editor:"

6) Close with the author's name(s), academic degree(s), institutions(s), and location(s).

7) Have no more than nine references.

8) List the references as complete bibliographic citations following the closure of the letter (see
section above for formatting).

9) Present lists of Key words, as relevant (see sections above).

10) Be limited to a total of 2 figures and/or tables. (Additional figures or tables may be placed
in the article's Online Repository; please see the relevant section below.)

Correspondence and replies

Correspondence concerning recent publications in the Journal will be considered for publication
and accepted based on their pertinence, their scientific quality, and available space in the
Journal. If the correspondence is considered acceptable, a response will be requested from the
authors of the referenced PBJ article. Upon review and approval by the Editor, the
Correspondence and relevant Reply will both be published together. Both Correspondence and
Reply manuscripts must:

1) Be no longer than 500 words.

2) Have a short, relevant title, distinct from the title of the referenced article. Please note that
all Replies should have the title "Reply to [Corresponding author's name]."

3) Have a complete title page (see section above).

4) List the references as complete bibliographic citations at the end of the letter with the
journal article being discussed as the first reference (see section above). The total number of
references should be no more than seven. Replies should include the Correspondence to which
they are replying as one of the references.

5) Have no more than one graphic presentation (table or figure). (See the section on Graphic
Presentations below).

6) Begin with the salutation "To the Editor:" and close with the author's name(s), academic
degree(s), institutions(s), and location(s).

Review articles
Definitive, in-depth, state-of-the-art reviews of clinical and research subjects. Unsolicited
reviews are not generally published in PBJ. Before submitting any unsolicited reviews, please
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forward an outline to the Editor for consideration.
Systematic reviews and meta-analyses should follow the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guidelines (see http://www.prisma-
statement.org/). A PRISMA flow diagram (http://www.prisma-
statement.org/documents/PRISMA%202009%20flow%20diagram.pdf) should be used to
describe the steps of the systematic review, and a complete PRISMA checklist
(http://www.prisma-statement.org/documents/PRISMA%202009%20checklist.pdf) should be
provided during submission.

Clinical Guidelines 
Official recommendations from professional organizations on issues related to clinical practice
and health care delivery. PBJ is most interested in publishing the primary guideline documents
but will also consider synopses of guidelines when the primary document is published
elsewhere. Synopses should focus on those issues of most relevance to generalist clinicians.
Manuscripts must:

1) Have an equal or less than 275 words, structured abstract (use the following subheadings:
Description, Methods and Recommendations)

2) Include the name of the responsible organization in the title and identify the article as a
clinical guideline.

3)Primary Guideline Reports: PBJ is flexible with length, reference, and other format
requirements given the variability in the format of guidelines developed by different
organizations. However, if guidelines are lengthy (more than 4000 words), we may require the
production of an executive summary document with the full document published as a digital-
only appendix. A concise table or concise graphic summarizing the recommendations and other
key points is desirable.

Guideline Synopses 
Text of synopses include the following sections and subheads:

Rationale, Guideline Focus, Target Population, Guideline Development Process, Evidence Review
and Grading, Comments and Modification, Clinical Recommendations, Research
Recommendations, Applicability and Implementation Issues, and Summary. Guideline Group
members followed by key references should be listed at the end.

Rostrum articles 
Opinion articles about subjects of particular interest and/or debate may be accepted for peer
review after preliminary review by the Editor. Proposals for rostrum articles may be emailed to
the Editorial Office; they will be evaluated based on level of interest, novelty, and the current
needs of the Journal.

MANUSCRIPT PREPARATION AND FORMATTING INSTRUCTIONS

Manuscripts must be written in clear, grammatical English (see English Language Assistance
above). Manuscripts not conforming to Journal format will be returned to authors for
modification. Please double space the entire main body document and number each page. Do
not add line numbers as the system will generate those when the PDF is built.

Title page, footnotes, abbreviations, and abstract pages must be included in the main
body file. Please do not upload separate copies of these documents.

Acceptable document file types for text and tables include .DOC and .DOCX; do not submit a
PDF.

Page 1:

Title Page. The following elements are required for every submission:

Title. Include a descriptive title of the work; the title should not be a sentence. No proprietary
or brand names for drugs or agents may be used in article titles. Please, include the study
design in the title; for instance, “randomised controlled trial”, or “systematic review”. Titles
should be as informative and complete as possible.

http://www.prisma-statement.org/
http://www.prisma-statement.org/documents/PRISMA%202009%20flow%20diagram.pdf
http://www.prisma-statement.org/documents/PRISMA%202009%20checklist.pdf
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Authors. The full first name, middle initials, and family name of each author, as well as the
name(s) of the department(s) and institution(s) to which the work should be attributed.

Address for Correspondence. A current email and full mailing address for the corresponding
author must be provided.

Page 2:

Abstract. Original articles should include a structured abstract of no more than 300 words using
the following headings: Background; Methods; Results; and Conclusions. They should briefly
describe, respectively, the problem being addressed in the study, how the study was
performed, the salient results, and what the authors conclude from the results. Conventional
non-systematic, reviews should include an unstructured abstract of no more than 250 words.

Main Body: Introduction. The introduction contains a statement of the purpose of the work, the
problem that stimulated it, and a brief summary of relevant published investigations.

Methods. Avoid detailed description of previously published methods and cite the appropriate
reference. Include appropriate ethical and statistical information.

Results. The results should be concise, avoiding redundant tables and figures illustrating the
same data.

Discussion. This section should follow the results and is used to interpret results, with minimal
recapitulation of findings.

Acknowledgments: The acknowledgements section should be headed 'Acknowledgements
relating to this article' and contain the following distinct statements in separate paragraphs:

Assistance with the study. Acknowledgements should be made only to those who have
made a substantial contribution to the study. Authors are responsible for obtaining written
permission from people acknowledged by name in case readers infer their endorsement of
data and conclusions. If there was no assistance state: ‘Assistance with the study: none.’

Financial support and sponsorship. You must make reference to all relevant sources of
funding concerning this article. If there were no sources of funding please state: ‘Financial
support and sponsorship: none.’

Conflicts of interest. You must make reference to all relevant conflicts of interest concerning
this article including financial, consultant, institutional and other relationships that might
lead to bias or a conflict of interest. If there are no conflicts of interest please state:
‘Conflicts of interest: none.’

Presentation (for original articles only). Presentations of preliminary data at, for example,
international meetings should be acknowledged separately. If preliminary data was not
previously presented please state: Presentation: none.

References: Use the Vancouver reference system as adopted by the U.S. National Library of
Medicine ensuring that all journal titles conform to Index Medicus approved abbreviations.
Number references consecutively in the order in which they are first mentioned in the text.
Identify references in the text, tables and legends using superscripted Arabic numerals that are
placed after the punctuation. References cited only in tables or in legends to figures should be
numbered in accordance with the sequence established by the first identification in the text of
the particular table or illustration.

Avoid citing abstracts unless from a MEDLINE or EMBASE indexed journal. Unpublished
observations and personal communications should not be used as references, although
references to written (not verbal) communications may be inserted (in parentheses) in the
text. Manuscripts that have been accepted but not yet published (e.g. Epub ahead of print)
should be included in the list, followed by (in press). Information from manuscripts not yet
accepted may be cited only in the text as (unpublished observations). Authors should verify
references against the original documents before submitting the article.
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Electronic or online references should be cited in the reference list only if the material
referenced is a specific article (e.g. a paper published in a web-based journal); see below for
correct style. Less specific references (e.g. the web pages of societies, organisations and
university departments) should not appear in the references; instead the URL should be cited
in full in the text.

Authors must confirm that the details of these references are accurate and complete. In the full
list of references give the names and initials of all authors. If there are more than six, cite only
the first three names followed by et al. The authors' names are followed by the title of the
article: the title of the journal (italics) abbreviated according to the style of Index Medicus: the
year of publication: the volume number (in bold): the first and last page numbers in full
followed by a full stop. Titles of books should be followed by the town and country of
publication, the publisher, the year and inclusive page numbers. See the following examples:

Journal articles:

Pollard BJ, Bryan A, Bennett D et al. Recovery after oral surgery with halothane, enflurane,
isoflurane or propofol anaesthesia. Br J Anaesth 1994; 72:559–566.

Books:

Korttila K. Recovery period and discharge. In: White P, ed. Outpatient Anaesthesia. New York,
USA: Churchill Livingstone Inc, 1990: 369–395.

Chapter in a book:

Pessayre D, Feldmann G, Haouzi D, Fau D, Moreau A, Neumann M. Hepatocyte apoptosis
triggered by natural substances (cytokines, other endogenous molecules and foreign toxins). In
Cameron RG, Feuer G (editors): Apoptosis and its Modulation by Drugs. Handbook of
Experimental Pharmacology. Berlin: Springer-Verlag; 2000, pp. 59-108.

Electronic articles:

Margolis PA, Stevens R, Bordley WC, Stuart J. From concept to application: the impact of a
community-wide intervention to improve the delivery of preventive services to children.
Pediatrics [online serial] 2001; 108:e42.

http://www.pediatrics.org/cgi/content/full/108/3/e42. [Accessed 20 September 2001].

Tables: References to tables should be made in order of appearance in the text and should be
in Arabic numerals in parentheses, e.g. (Table 1). Each table should be typed on a separate
sheet in 1.5 spacing. Tables should not be submitted as photographs. Each table should have a
brief title as a heading. Vertical rules should not be used. Place explanatory matter in
footnotes, not in the heading. Authors are discouraged from using abbreviations in tables. If
abbreviations are necessary then please explain them in the table’s footnotes. Be sure that
each table is cited in the text. If you use data from another published or unpublished source,
obtain permission and acknowledge the source fully.

Authors are encouraged to submit non-essential tables as supplemental digital content for
publication online only. See Supplemental Digital Content section for more details.

Figures and Legends: Figures should be uploaded in the highest resolution available. Legends
should be supplied for all figures. They are numbered to correspond with the figures and typed
double-spaced on a separate page. Figure legends for any supplemental figures being
submitted are to be provided separately; see section, Supplemental Digital Content (SDC).

Acceptable figure file formats

Do not embed figures into the main body file

All final digital figures for accepted manuscripts must be submitted in EPS, TIFF, JPG.
PowerPoint PPT format is permitted when the image resolution is very high.

Each figure must be uploaded as a separate file.
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Diagrams, drawings, graphs and other line art should be prepared at a resolution of 1200
DPI.

Halftones images (black/white or color) should be prepared at a resolution of 300 DPI.

Combination halftones (images containing both pictures and text labeling) should be
prepared at 600 DPI.

Your manuscript may be returned to you for correction if the images are of insufficient
quality.

If photographs of people are used, their identities must be obscured or their written consent
to use the photograph must have been obtained. If necessary the Editors may request
copies of any consent forms.

If a figure has been published before, the original source must be acknowledged and written
permission from the copyright holder for both print and electronic formats should be
submitted with the material. Permission is required regardless of authorship or publisher,
except for documents in the public domain.

Figures may be reduced, cropped or deleted at the discretion of the editor.

Artwork submitted to the Journal will be checked for quality. Authors submitting a revised paper
will have the opportunity to check the quality of their images and make the necessary changes.
This step is required for all revisions.

Supplemental Digital Content (SDC): Authors may submit Supplemental Digital Content to
supplement the information provided in the manuscript. It is preferable to include all significant
figures and tables in the manuscript, since there is not a limit on the number of items in this
online journal. Nonetheless, SDC may include the following types of content: text, tables,
figures, references peripheral to information provided as SDC, audio, and video. SDC should be
consecutively cited in the Main Body text of the submitted manuscript. SDC files will be
available via URL(s) placed at the citation points within the article and are not copyedited by
the publisher. Note that Journal policies for manuscript submission relating to peer review,
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