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RESUME 

 

Influence d'un commentaire post analytique dans l'interprétation des analyses d'urines, 

sur la conformité de la prescription documentée d'antibiotiques : une étude de supériorité 

cas-vignettes randomisée en double aveugle chez les médecins généralistes en France. 

 

Objectifs :  

L’objectif de cette étude était d’évaluer l’influence de l’ajout d’un commentaire post analytique 

à un ECBU, sur la conformité de la prescription d’antibiotique aux recommandations nationales 

dans les infections urinaires en médecine générale. 

Méthodes :  

Il s’agit d’une étude cas vignettes contrôlée randomisée en double aveugle, menée auprès de 

médecins généralistes entre le 24/11/2020 et le 02/02/2021. Le questionnaire a été envoyé par 

mail via les Unions Régionales des Professionnels de Santé (URPS), les Conseils 

Départementaux de l’Ordre des Médecins (CDOM) et les associations d’internes en France. Le 

critère de jugement principal était la conformité de l’antibiotique prescrit dans chaque cas-

vignette par rapport aux recommandations nationales de la SPILF 2020. 

Résultats :  

Au total, 640 questionnaires ont été analysés. La population des généralistes répondants était 

majoritairement féminine (64,4%), jeune (âge moyen 36,4 ans) et utilisait un logiciel d’aide à 

la prescription (90%). L’ajout d’un commentaire post analytique n’améliorait pas 

significativement la conformité de prescription (79,1% sans commentaire vs 82,1% avec 

commentaire, p=0,384). Il n’y avait pas d’effet sur la prescription de molécules à large spectre 

(44,8% sans commentaire vs 42% avec commentaire, p=0,52). En analyse multivariée, seul le 

type d’infection urinaire influençait la conformité de prescription (p<0.001). L’antibiotique 

prescrit était plus souvent conforme en cas d’infection urinaire masculine (OR7,82, IC95% 

[3,38-20,5], p<0,001), de pyélonéphrite non compliquée (OR5,81, IC95% [2,50-15,3], 

p<0,001), et de bactériurie asymptomatique gravidique (OR36,5, IC95% [7,45-660], p<0,001). 

Conclusion : 

L’ajout d’un commentaire post analytique à un ECBU n’améliore pas la conformité de la 

prescription d’antibiotique par rapport aux recommandations nationales, dans une population 

de médecins généralistes particulièrement jeune, utilisant déjà un logiciel d’aide à la 

prescription.  

Des essais ciblant une population plus âgée doivent être menés pour déterminer l’impact du 

commentaire post-analytique, avant d’envisager une évaluation en vie réelle. 
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ABSTRACT 

 

Influence of a post-hoc comment for interpretation of urinalysis, on the appropriateness 

of documented antibiotic prescription: a superiority, double-blind randomized case-

vignette study among French general practitioners.  

 

Objectives: The aim of this study is to assess the influence of a post-hoc comment for 

interpretation of urinalysis, on the appropriateness of documented antibiotic prescription to the 

national guidelines in urinary tract infections in general practice in France. 

Methods: This is a superiority, double-blind randomized case-vignette study among French 

general practitioners hold between 11-24-2020 and 02-02-2021. The self-questionnaire was 

broadcasted via any Departmental Medical Order Boards (DMOB), regional residents’ unions, 

and regional seniors’ unions across France. The primary outcome was the overall 

appropriateness of the documented antibiotic prescribed by the general practitioner according 

to last 2020 French guidelines for each case-vignette of urinary tract infections. 

Results: In total, 640 self-questionnaires were analyzed. The population of respondents was 

mainly feminine (64.4%), young (mean age 36.4 years old) and users of Clinical Decision 

Support System (CDSS) (90%). The addition of a post-analytical comment in a urinalysis did 

not significantly improved the appropriateness of documented antimicrobial therapy (79.1% in 

the control arm vs 82.1% in the test arm; p=0.384). There was no significant effect on the 

prescription of broad-spectrum molecules (44.8% in the control arm vs 42% in the test arm; 

p=0.52). In multivariate analysis, only the type of UTI in the vignettes was influencing the 

appropriateness of the prescription (p<0.001).  Indeed, asymptomatic bacteriuria in pregnancy 

(OR 36.5, IC95% [7.45-660], p<0.001), uncomplicated pyelonephritis (OR 5.81, IC95% [2.50-

15.3], p<0.001) and male urinary tract infection (OR 7.82, IC95% [3.38-20.5], p<0.001) were 

associated with increased appropriateness. 

Conclusion: A post-hoc comment in urinalysis performed for UTIs is not improving the overall 

appropriateness of documented antimicrobial prescribing to national guidelines, in a mainly 

young population of French general practitioners, using CDSS for antimicrobial prescribing.  

Further large-scale investigations, including older general practitioners and less users of CDSS 

should allow to determine the real impact of a post-hoc comment 

 

KEYWORDS: urinalysis – antibiotic – general practice – reassessment – antibiotic 

resistance - antimicrobial drug resistance
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ARTICLE: Influence of a post-hoc comment for interpretation of urinalysis, on the 

appropriateness of documented antibiotic prescription: a superiority, double-blind 

randomized case-vignette study among French general practitioners. 

1 INTRODUCTION: 

 

Urinary tract infections (UTI) are one of the most frequently encountered diseases in 

general practice: UTIs represent 0.7% of ambulatory care in the United States of America 

(USA) (1) and 2.74% of results of consultation in France (2). UTIs are the most common 

reasons for prescribing antibiotics (3)(4). The overwhelming majority (90%) of antibiotics are 

prescribed in ambulatory medicine and 70% by general practitioners (5). 

Urinalysis is essential to identify the bacteria involved in infection, and establish its resistance 

profile. It allows the selection of an effective antibiotic therapy, with a low risk of acquired 

resistance (6). 

In 98% of cases, antibiotic therapy is empiric, initiated at the point-of-care, without urinalysis 

results (7). The empiric antibiotic therapy is useless or unappropriated in 73% to 80% of cases 

(8)(9). The documented antibiotic therapy is appropriated in 62.5% of cases (10). In such 

situations, the use of broad-spectrum antibiotics is high (from 44% to 59.5% of cases (11)(9)) 

and unappropriated in 77.3% of cases (9). The reassessment is only performed in 19% to 66.7% 

of infections (7,12,13). 

According to the French microbiology guidelines, interpretation of antibiotic susceptibility test  

(AST) based on the context by the microbiologist is part of the process of a urinalysis, in the 

post analytical phase (14,15). No study evaluated the impact of this interpretation of AST. We 

hypothesized that insights in interpretation of urinalysis AST, based on the strain susceptibility 

profile and type of urinary tract infection, would guide general practitioners towards the 

selection of an appropriate antibiotic therapy. 

We conducted a double-blind case-vignette randomized, controlled trial to assess the 

influence of a post-hoc comment for urinalysis interpretation, on the appropriateness of 

documented antibiotic prescription initiated by French general practitioners. 
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2 MATERIALS AND METHODS:  

 

2.1  Design, participants and data collection 

 

We conducted a superiority, double-blind, randomized, case-vignette, controlled trial 

among French general practitioners between 24th of November 2020 and 2nd of February 2021. 

Any French general practitioner, including residents, were eligible to the trial. Other specialists 

and medical students were not included.  

We sent an advertising email, presenting our trial, to any departmental medical order boards 

(DMOB), regional residents’ unions, and regional seniors’ unions across France. We invited 

the organizations to broadcast the content of our trial, including a web-link redirecting to a 

questionnaire hosted on the web-platform LimeSurvey. The web-link was active over the whole 

study period, and a dunning email was sent out 3 weeks after initial broadcasting. 

After clicking on the web-link, the respondents had to answer a captcha (Turing test) to ensure 

they were not bots, and were screened for eligibility to the trial. A tracking number was 

associated to each internet protocol address to ensure confidentiality and prevent multiple 

answers from a same participant.  

Participants underwent a first randomization by the platform to be allocated to one of the two 

arms: the post-hoc comment arm (intervention) and the control arm. Then they were 

randomized by the platform within trial arm, to one of the six case-vignette designed for the 

trial. We had no control on the randomization parameters, such as block size or stratification. 

To ensure the randomization procedure was balanced between arms, we simulated 500 cases in 

the pilot phase. In the simulation, randomization between arms was balanced after 150 cases, 

and between case-vignette within arms, after 300 cases.  

 

2.2  Self-questionnaire 

 

The survey was elaborated by the research team and tested on 15 GPs (Annex 1). The 

questionnaire was devised in three parts. The first part was common to any trial participant. 

Second and third parts differed, according to the randomization procedure. 

Part I included information about participant demographics, their experience in using and 

interpreting results of antimicrobial susceptibility testing (AST), their need of expertise by 

infectious diseases specialist for interpreting AST, their need for training in interpretation of 

AST, and their use of a web-based computerized-decision support system (CDSS)(16). 
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Part II included one of the six case-vignette of urinary tract infection encountered in 

general practice. Case-vignette are extensively described in Annex 2. Case-1 was a complicated 

cystitis, Case-2 a male urinary tract infection, Case-3 an uncomplicated pyelonephritis, Case-4 

a pyelonephritis at risk of complication, Case-5 an asymptomatic bacteriuria in a pregnant 

woman, and Case-6 a catheter associated asymptomatic bacteriuria. For each case, the diagnosis 

was first given to general practitioners without the results of urinalysis. They had to report their 

willingness to prescribe an empirical antibiotic therapy in such settings. If yes, which one 

among a pulldown menu listing all the antibiotics, in brand name and international non-

proprietary name (INN), mentioned in an AST report. Dose and duration were not selected by 

the general practitioners. 

Part III included the results of AST, and a post-hoc comment for urinalysis interpretation 

when randomized to intervention arm. General practitioners had to report if they would 

prescribe an antibiotic therapy in such settings. If so, which one among a predefined list, similar 

to that in the Part II. 

 

2.3  Post-hoc comments, i.e., the intervention 

 

The post-hoc comment was available in intervention arm only. It was figured below the 

results of antimicrobial susceptibility testing. In the control arm, only the results of 

antimicrobial susceptibility testing were presented. In both arms, results of susceptibility testing 

were similar. 

The post-hoc comments were selected among a pool of comments used in daily practice by the 

biologists participating to the hospital-town network settled by the infectious diseases 

department of the Centre Hospitalier Annecy Genevois. This network regroups general 

practitioners, infectious diseases specialists, and biologists. They developed a post-hoc 

comment for each urinary tract infection, according to the last French guidelines (6). Each 

comment notifies the last recommendation for antimicrobial therapy: first-line, second and third 

lines if existing (Annex 3).  
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2.4  Outcomes 

 

The primary outcome was the overall appropriateness of the documented antibiotic 

prescribed by the general practitioner according to last 2018 French guidelines for each case-

vignette of urinary tract infections (17) . Each response was assigned a dichotomous value 

depending on the prescribed antibiotic and the case-vignette. If antibiotic therapy was 

appropriate to the guidelines corresponding to the case-vignette, the value was 1 (appropriate). 

Otherwise it was 0 (inappropriate). 

The secondary outcomes were:  

- The degrees of deviation from the first line, i.e. if the treatment prescribed antibiotic 

was the first line, there was no deviation (0 degrees of deviation). Any increase in line 

added one degree of deviation up to a maximum of 4 degrees of deviation between first 

and fifth lines.  

- The prescription of a broad-spectrum molecule among amoxicillin – clavulanic acid, 3rd 

generation cephalosporins, fluoroquinolones or carbapenems. 

 

2.5  Statistical analysis 

 

We estimated that 650 answers would allow to the superiority of post-hoc comment by a 

20% absolute increase in overall appropriateness, at power of 90% and a bilateral threshold of 

5% (p = 0,05). 

Characteristics of participants were compared between the two arms, as were the overall ratio 

of appropriateness, the level (degrees) of appropriateness, and the ratio of broad-spectrum 

molecule prescription. Pearson Chi-squared tests were used to compare the categorical 

variables, and student t test for continuous variables. The analysis was performed in intention 

to treat (ITT), enrolling any participant randomized into the trial and for which a primary 

outcome was available. For the primary outcome, a set of sensitivity analysis was conducted, 

by 1) conducting a binomial logistic regression assessing the impact of demographics, use of 

CDSS, assigned case-vignette and trial arm, on the appropriateness; and 2) by estimating the 

impact of CDSS use on overall appropriateness using inverse weighted propensity matching.  

In all analysis, a two-sided 5% threshold (p-value <0.05) to indicate significance. 

Data analysis was performed using R version 4.03. 
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2.6  Ethics 

 

In accordance to French regulation, this study was not approved by an institutional review 

board (Article R1121-1 of the French Public Health Code). None of the collected data is shared 

with private companies. Confidentiality policy is fulfilling with European General Data 

Protection Regulation.  
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3 RESULTS:  

 

Between 24th of November 2020 and 2nd of February 2021, 731 answers were registered, 

379 in the Control arm and 352 in the Test arm. 

 

3.1 GP’s characteristics  

 

Table 1 shows the demographics of respondents by study arms. Overall, characteristics 

were well balanced between arms, and respondents from the Auvergne-Rhône-Alpes area were 

over-represented, accounting for more than half of the respondents. Participants mean age was 

36.4 years, and most (91%) were practitioner in a primary care, with an average professional 

experience of 11.5 years. 

 

Table 1: Demographic characteristics of general practitioners in test arm (urinalysis with 

comments) and in control arm (without comments) 

 Control 
(N=379) 

Test 
(N=352) 

Overall 
(N=731) 

Sex    

Women 247 (65.7%) 222 (63.1%) 469 (64.4%) 

Men 129 (34.3%) 130 (36.9%) 259 (35.6%) 

Age    

Mean +/- SD 36.6 (11.6) 36.1 (10.8) 36.4 (11.2) 

Median (Q1-Q3) 32.0 (29.0 - 40.0) 32.0 (29.0 - 38.3) 32.0 (29.0 - 40.0) 

Min - Max 24.0 - 73.0 24.0 - 71.0 24.0 - 73.0 

Professional status    

G.P. installed 220 (58.0%) 206 (58.5%) 426 (58.3%) 

G.P. replacement 53 (14.0%) 51 (14.5%) 104 (14.2%) 

G.P. resident 106 (28.0%) 95 (27.0%) 201 (27.5%) 

Professional experience    

Mean +/- SD 11.3 (11.9) 10.2 (11.0) 10.8 (11.5) 

Median (Q1-Q3) 6.00 (2.00 - 17.8) 6.00 (3.00 - 13.5) 6.00 (3.00 - 16.0) 

Min - Max 0 - 48.0 0 - 44.0 0 - 48.0 

Environment    

Urban 132 (34.9%) 129 (36.6%) 261 (35.8%) 
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 Control 
(N=379) 

Test 
(N=352) 

Overall 
(N=731) 

Semi-rural 191 (50.5%) 169 (48.0%) 360 (49.3%) 

Rural 55 (14.6%) 54 (15.3%) 109 (14.9%) 

Main mode of practice    

In hospital 35 (9.23%) 31 (8.81%) 66 (9.03%) 

In group 294 (77.6%) 284 (80.7%) 578 (79.1%) 

Alone 50 (13.2%) 37 (10.5%) 87 (11.9%) 

Region    

Auvergne-Rhône-Alpes 200 (53.1%) 165 (46.9%) 365 (50.1%) 

Bourgogne-Franche-Comté 37 (9.81%) 46 (13.1%) 83 (11.4%) 

Bretagne 19 (5.04%) 26 (7.39%) 45 (6.17%) 

Corse 1 (0.265%) 0 (0%) 1 (0.137%) 

France d'outre-mer 5 (1.33%) 6 (1.70%) 11 (1.51%) 

Grand Est 28 (7.43%) 21 (5.97%) 49 (6.72%) 

Hauts-de-France 2 (0.531%) 5 (1.42%) 7 (0.960%) 

Île-de-France 1 (0.265%) 2 (0.568%) 3 (0.412%) 

Normandie 23 (6.10%) 19 (5.40%) 42 (5.76%) 

Nouvelle-Aquitaine 7 (1.86%) 7 (1.99%) 14 (1.92%) 

Occitanie 37 (9.81%) 45 (12.8%) 82 (11.2%) 

Pays de la Loire 7 (1.86%) 3 (0.852%) 10 (1.37%) 

Provence-Alpes-Côte d'Azur 7 (1.86%) 4 (1.14%) 11 (1.51%) 

Other 3 (0.796%) 3 (0.852%) 6 (0.823%) 

Student mentor    

Yes 89 (23.5%) 73 (20.7%) 162 (22.2%) 

No 290 (76.5%) 279 (79.3%) 569 (77.8%) 
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3.2 GP’s knowledge about AST  

 

Table 2 shows respondent attitudes towards urinalysis interpretation and use of assistance 

for management of urinary tract infection. Respondents were comfortable interpreting an AST 

(absolutely 44.9%, approximately 51.8%), and a majority (66.1%) reported not requiring 

specific training in interpreting ASTs. More than a quarter (28.2%) were not comfortable 

reading and wanted training in reading susceptibility tests. In addition, less than a tenth were 

not using CDSS for antimicrobial prescribing in urinary tract infections. Those not using the 

CDSS were older (59 years versus 32 years).
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Table 2: Characteristics of the professional practices of general practitioners according to 

urinalysis with AST and with/without comments 

 Control 
(N=379) 

Test 
(N=352) 

Overall 
(N=731) 

Interprets an AST easily    

Absolutely 162 (42.7%) 166 (47.2%) 328 (44.9%) 

Approximately 203 (53.6%) 176 (50.0%) 379 (51.8%) 

Not really 14 (3.69%) 10 (2.84%) 24 (3.28%) 

Not at all 0 (0%) 0 (0%) 0 (0%) 

Need AST interpretation training    

Absolutely 20 (5.28%) 19 (5.40%) 39 (5.34%) 

Approximately 115 (30.3%) 94 (26.7%) 209 (28.6%) 

Not really 211 (55.7%) 198 (56.3%) 409 (56.0%) 

Not at all 33 (8.71%) 41 (11.6%) 74 (10.1%) 

Reading and training of the AST    

At ease to read, willing to be trained 27 (7.12%) 15 (4.26%) 42 (5.75%) 

At ease to read, not willing to be trained 135 (35.6%) 151 (42.9%) 286 (39.1%) 

Not at ease to read, willing to be trained 108 (28.5%) 98 (27.8%) 206 (28.2%) 

Not at ease to read, not willing to be trained 109 (28.8%) 88 (25.0%) 197 (26.9%) 

Use of an infectiologist/microbiologist    

Frequently 4 (1.06%) 4 (1.14%) 8 (1.09%) 

Occasionally 79 (20.8%) 67 (19.0%) 146 (20.0%) 

Rarely 223 (58.8%) 200 (56.8%) 423 (57.9%) 

Never 73 (19.3%) 81 (23.0%) 154 (21.1%) 

Use CDSS    

Yes 343 (90.5%) 317 (90.1%) 660 (90.3%) 

No 36 (9.50%) 35 (9.94%) 71 (9.71%) 
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3.3 Primary outcome  

 

The probabilistic antibiotic treatment prescribed by GPs, was appropriate in 72.5% of 

cases (72.3%, n=274 in the control arm versus 72.7%, n=256 in the test arm).  

 

A total of 85 (11.6%) respondents had missing information about primary outcome, and were 

removed for the primary analysis. Therefore, 646 observations were retained in the main 

analysis. 

 

Table 3 shows the rate of appropriateness according to trial arm. Post-analytical comment did 

not significantly improve the appropriateness of documented antimicrobial therapy in urinary 

tract infections: 82.1% (n=252) in the test arm versus 79.1% (n=268) in the control arm 

(p=0.384).  

 

Table 3: Appropriateness of antibiotic prescription by trial arm. 

 Control 
(N=339) 

Test 
(N=307) P-value 

Appropriate prescription    

Yes 268 (79.1%) 252 (82.1%) 0.384 

No 71 (20.9%) 55 (17.9%)  

 

 
3.4 Secondary outcomes  

 

3.4.1 Antibiotic prescription appropriateness and level of appropriateness 

 

As presented in Figure 1, the raw appropriateness was always above 45%. It was higher 

in uncomplicated pyelonephritis, male urinary tract infection and maximal in asymptomatic 

bacteriuria in pregnant women. Intervention did not impact the raw appropriateness in any of 

the case-vignette (p>0.05).  
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Figure 1: Raw appropriateness according to clinical cases 

 
C-Cys: complicated cystitis 
IUC-Bact: catheter associated asymptomatic bacteriuria 
Preg-Bact: bacteriuria in pregnancy 
UC-Pyelo: uncomplicated pyelonephritis 
Male-UTI: male urinary tract infection 
C-Pyelo:  pyelonephritis at risk of complication 
 

Table 4 shows the level of appropriateness. Among 520 appropriate prescriptions, there was a 

non-significant increase in average level of appropriateness in intervention arm. 

 

Table 4: Difference between recommended first-line antibiotic and selected antibiotic therapy 

recommendation level between the two arms (from 0 to 4) 

 Control 
(N=268) 

Test 
(N=252) P-value 

Appropriate level    

Mean +/- SD 0.239 (0.667) 0.155 (0.442) 0.089 

Median (Q1-Q3) 0 (0 - 0) 0 (0 - 0)  

Min - Max 0 - 4.00 0 - 4.00  

  



 31 

3.4.2 Effect on broad-spectrum molecules 

 

Adding a post-hoc comment did not significantly reduce the rate of broad-spectrum 

antibiotic class prescribing (control: 44.8% vs test: 42.0% p = 0.521).  

Broad-spectrum prescriptions included quinolones (control: 74.8% vs test: 70.5%), 

penicillins+inhibitors (control: 19.2% vs test: 23.3%) and cephalosporins (control: 5.96% vs 

test: 6.20%). Only amoxicillin/clavulanate was prescribed among penicillins+inhibitors 

(control: 8.55% vs test: 9.77%); ceftriaxone and cefixime among cephalosporins (control: 

2.65% vs test:  2.61%); and ciprofloxacin, levofloxacin and ofloxacin among quinolones 

(control: 33.3% vs test: 29.6%). When considering individualized molecules of each class the 

effects were not significant. 

 

Table 5: Evaluation of a post-analytical comment in a urinalysis on the prescription of broad-

spectrum antibiotics by pharmacological class 

 Control 
(N=339) 

Test 
(N=307) P-value 

Broad-spectrum prescription     

Yes 152 (44.8%) 129 (42.0%) 0.521 

No 187 (55.2%) 178 (58.0%)  

Broad-spectrum molecule     

Quinolones 113 (33.3%) 91 (29.6%) 0.356 

Amoxicillin/clavulanate 29 (8.55%) 30 (9.77%) 0.689 

3GC1 9 (2.65%) 8 (2.61%) 1 

    

1. 3GC= third generation cephalosporins  
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3.4.3 Multivariate analysis: logistic regression (Table 6) 

 

The binomial logistic regression was performed on 640 respondents (6 respondents 

excluded due to missing data) to detect variables affecting appropriateness of antibiotic 

prescription. After adjusting on sex, age, main mode of practice, professional and student 

mentor status, use of CDSS for antimicrobial prescribing, trial arm and case-vignette cases, 

only the vignettes types were influencing the appropriateness of the prescription (p<0.001).  

Indeed, asymptomatic bacteriuria in pregnancy (OR 36.5, IC95% [7.45-660], p<0.001), 

uncomplicated pyelonephritis (OR 5.81, IC95% [2.50-15.3], p<0.001) and male urinary tract 

infection (OR 7.82, IC95% [3.38-20.5], p<0.001) were at higher likelihood of appropriateness, 

while indwelling urinary catheter associated bacteriuria (OR 0.44, IC95% [0.24-0.78], p=0.005) 

decreased the appropriateness. Although not significant, not using a CDSS for antimicrobial 

prescribing and working in primary care had a negative effect on the appropriateness of 

prescribing. 
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Table 6: Factors associated with appropriateness of antibiotic prescription in multivariate 

analysis 

Factors OR1 95% CI2 P-value 

Sex    06 
Women - -  
Men 1.12 0.70, 1.80 0.6 
Age    >0.9 
[24;34] years - -  
[35;73] years 1.02 0.46, 2.19 >0.9 
Main mode of practice    0.057 
In health care facilities - -  
In primary care 0.43 0.17, 1.02 0.068 
Professional status [experience]    0.6 
Trained G.P.3 [<5 years] - -  
Trained G.P.3 [>5 years] 1.45 0.65, 3.33 0.4 
G.P.3 resident 1.28 0.70, 2.39 0.4 
Student mentor    0.4 
Yes - -  
No 1.26 0.73, 2.16 0.4 
Use CDSS4    0.072 
Yes  - -  
No 0.48 0.22, 1.07 0.068 
Randomization    0.4 
Control - -  
Test 1.23 0.79, 1.92 0.4 
Clinical case    <0.001 
Complicated cystitis - -  
Catheter associated asymptomatic bacteriuria 0.44 0.24, 0.78 0.005 
Bacteriuria in pregnancy 36.5 7.45, 660 <0.001 
Uncomplicated pyelonephritis 5.81 2.50, 15.3 <0.001 
Male UTI5 7.82 3.38, 20.5 <0.001 
Pyelonephritis at risk of complication 1.46 0.75, 2.86 0.3 

 
1. OR = Odds Ratio 
2. CI = Confidence Interval 
3. G.P = General practitioner 
4. CDSS = Computerized decision support system 
5. UTI = Urinary tract infections 
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4 DISCUSSION: 

 

Among French general practitioners, mostly young and using CDSS for antimicrobial 

prescribing, the adjunction of a post-hoc comment to urinalysis performed for urinary tract 

infection did not improve the overall appropriateness of documented antimicrobial prescribing 

to national guidelines.  

 

The effect of a post-hoc comment on appropriateness of antimicrobial prescribing UTIs 

was not properly assessed before this study, though systemic approach to manage difficulties 

in interpreting AST was remaining unsolved for 40 years (18). Many studies explored the 

influence of selective AST reporting, every time showing a significant improvement on the 

appropriateness of documented antibiotic prescription in general practice (7,19–24). 

Bourdellon et al. suggested that, in addition to selective AST reporting, post-hoc comments 

could influence positively the therapeutic decision (24). 

 

In our study, global appropriateness of empirical antibiotic prescription was higher 

(72.5%) than in literature (20% to 60%) (7,9,12,24–26), and reached 79.1% in control arm and 

82.1% in test arm concerning the appropriateness of documented antibiotic prescription.  

Considering the high level of appropriateness of empirical and documented treatment, a 

significant increase of appropriateness of the documented antibiotic prescription due to the 

post-hoc comment is less likely to be proven. 

 

Appropriateness was defined by the molecule used for antimicrobial therapy, while its 

definition can also include the dose and the duration (8,26). This may explain the high level of 

appropriateness in our study. Prouzergue et al. showed that in addition to selection of molecule, 

taking into account the duration and the dose of antimicrobial prescribing could decrease the 

estimation of absolute appropriateness by 9% (from 29% to 20%) (27).  

 

For each case-vignette, users were unequivocally aware of the clinical diagnosis. For 

CDSS users it was thereby possible to answer to the trial using the CDSS, leading to an 

overestimation in appropriateness. Indeed, most of CDSS users (93%) are reporting to follow 

CDSS recommendations (28). In other studies, diagnosis was also given unequivocally (20,24). 

We were interested in compliance with treatment’s guidelines, not in the ability of physician to 

accurately diagnose urinary tract infection.  
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In an electronic randomized controlled trial, Coupat et al. observed a decrease in the 

intended prescription of fluoroquinolones for urinary tract infection when using selective 

reports of antimicrobial susceptibility (20).We did not bring to light any effect of intervention 

on the prescription of broad-spectrum molecules. Still, in some specific cases, the effect of the 

post-hoc comment cannot be ruled out. In multivariate sensitivity analysis, catheter associated 

asymptomatic bacteriuria showed lower global appropriateness, while it was higher in 

bacteriuria in pregnancy, uncomplicated pyelonephritis and male UTI.  

 

Participants in our trial were rather younger (36.4 years old in average), and composed 

of more females (64.4%) than recorded among French general practitioners.  Indeed, in 2018, 

the mean age of general practitioners was 51,4 years overall, and among those aged below 39 

years, 59% were women (29,30). Also, most of participants were using a CDSS for 

antimicrobial prescribing while it is estimated that ~10% of French general practitioners are 

using it (28).The proportion of student mentor was similar to that reported by the national 

college of general practitioners teachers (22% versus 20%) (31).  

 

General practitioners recently installed have been shown to have higher rates of 

appropriate antimicrobial prescribing (32,33). The broadcast of the questionnaire to the regional 

residents’ unions contributed to this biased selection of a younger population. However, we 

reached every general practitioner registered to departmental medical order boards which 

accepted to participate in the study (10 out of 100), which limit the risk of sampling bias. 

The understanding of the post-hoc comment for catheter associated asymptomatic 

bacteriuria was likely to be poor and regardless of appropriateness, it may have led towards 

higher rate of antimicrobial prescribing. This might be a sign that presenting an AST result, in 

a case where no AST should be realized by the biologist, encourage to prescribe antibiotic, as 

urine culture encourages antibiotic prescription (34). Following the microbiology guidelines 

(15) may have an effect by limiting antibiotic prescription. We can notice that Tan et al. 

suggested that AST results may influence antibiotic prescribing in the primary care, as the 

reporting of quinolone or cephalosporin susceptibilities by a microbiology laboratory was 

associated with a 50% increase in prescribing of each antibiotic by the GPs compared to GPs 

using laboratories which are not reporting those molecules (21). 
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Additional limitations were a lack of control on stratification of randomization 

(because of software limits) which may have disturbed the balancing of case-vignettes within 

arms. However, the case-vignettes were balanced between arms. Finally, we did not 

conducted the trial in real life, but it is accepted that case-vignette trial are acceptable for the 

evaluation of intervention impact on antibiotic appropriateness (35,36). We only faced a few 

missing data in analysis (N=85/731; i.e.11,6%).  
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5 CONCLUSION: 

 

In a GPs’ population with a quite good appropriateness of antimicrobial prescription, 

post-hoc comment for urinalysis did not improve the selection by general practitioners of an 

adequate antibiotic for urinary tract infections. Old practitioners and those not using a CDSS 

for antimicrobial prescribing might be benefiting from the intervention in urinary tract 

infections. Further large-scale investigations, combining post-hoc comment to selective reports 

of antimicrobial susceptibility testing are needed to determine its real impact. 
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7 ANNEX :  
 
7.1 Self-questionnaire 
 

Interest of urinalysis in general practice 
This questionnaire is anonymous. 

The record of your survey responses does not contain any identifying information about you, unless a specific 
survey question explicitly asked for it. 

If you used an identifying token to access this survey, please rest assured that this token will not be stored 
together with your responses. It is managed in a separate database and will only be updated to indicate whether 

you did (or did not) complete this survey. There is no way of matching identification tokens with survey 
responses. 

1/ You are: 
� a woman  � a man  � do not want to reply 
 
2/ How old are you? 
� age (in years) 
 
3/ You are:  
� G.P. installed � G.P. replacement   � G.P. resident 
 
4/ How long have you graduated? (In years) 
� resident  � G.P. replacement (not yet graduated)   
� number of years of exercise 
 
5/ Environment of practice: 
� rural  � semi-rural   � urban 
 
6/ In which county do you practice? 
� Auvergne-Rhône-Alpes  � Bourgogne-Franche-Comté     � Bretagne   
� Corse      � Over-seas    � Grand Est � Hauts-de-France � Ile-de-France   
� Normandie         � Nouvelle Aquitaine       � Occitanie          � Pays de la Loire  
� Provence-Alpes-Côte d’Azur  � other 
 
7/ What is your main mode of practice? 
� alone   � in group:group practice / medical center / health center  
� in Hospital / Clinic / housing for dependant elderly people 
 
8/ Are you a student mentor? 
� yes  � no 
 
9/ Would you say you interprets an antibiotic susceptibility test (AST) easily? 
� absolutely         � approximately   � not really    � not at all 
 
10/ Do you use a computerized-decision support system (CDSS)? (ex : Antibioclic,...) 
� yes    � no 
 
11/ Do you ever need an infectiologist or a microbiologist to help you in AST interpretation? 
� often  � sometimes   � rarely  � never 
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12/ Would you say that you need AST interpretation training? 
� absolutely      � approximately   � not really    � not at all 
 
13/ Presentation of a randomized case vignette, and question about probabilistic treatment 
14/ Do you think in this situation you would need the advice of a specialist 
(infectiologist/microbiologist)? 
� yes   � no 
 
15/ Presentation of urinalysis and AST results and question about documented treatment 
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7.2  Case-vignettes 
 
7.2.1 Complicated cystitis 
 
A 76 years old woman consults for burning sensation during urination for 3 days which is 
worsening, associated with pollakiuria. 
She notices a recent loss of weight since a femoral neck fracture operated on 1 month ago. 
 
She does not have any past medical history  
No allergy  
 
Clinical exam:  
 
BP 120/80 mmHg, no fever 
No abdominal pain, hypogastric sensitivity 
No defense, no splinting 
No lumbar contact 
No gynecological discharge 
 
Urine dip: leukocytes +++ 
        Nitrite + 
        Blood + 
 
You diagnose a complicated cystitis. 
 

è You ask for a urinalysis. Do you propose a probabilistic treatment meanwhile? if 
positive, which one? 

 
è 48h later the results of the urinalysis are the followings:  

 
Mono microbial bacteriuria: Proteus mirabilis 105 UFC /mL 
 Leukocytes 300/mm3 (N<10) 
 Red cells 125/mm3 (N<10) 
 No epithelial cells 
 No urinary cast 
 No crystal 
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Do you prescribe an antibiotic treatment? 
If positive, which one? 
(if you prescribed a probabilistic treatment and that you continue it, please select it) 
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7.2.2 Male UTI 
 
A 60 years old man consults for shivering and asthenia for 2 days. He suffers pelvic pain and 
his body temperature is 40°C. 
 
he does not have any past medical history  
No allergy  
 
Clinical exam:  
 
BP 110/70 mmHg, HR 120 bpm, T 40°C, no marble 
No abdominal pain, hypogastric sensitivity 
No defense, no splinting 
No lumbar contact 
 
Urine dip: leukocytes +++ 
        Nitrite + 
        Blood ++ 
 
You diagnose a male urinary tract infection. 
 

è You ask for a urinalysis. Do you propose a probabilistic treatment meanwhile? if 
positive, which one? 

 
è 48h later the results of the urinalysis and the blood sample are the followings:  

 
- Leukocytes 11.5 giga/L, PNN 9.5 giga/L 
- CRP 84 mg/L 
- Urinalysis: Mono microbial bacteriuria: E. Coli 106 UFC /mL 

  Leukocytes 130 000/mL (N<10 000) 
  Red cells 22 000/mL (N<10 000) 
  No epithelial cells 
  No urinary cast 
  No crystal 
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Do you prescribe an antibiotic treatment? 
If positive, which one? 
(if you prescribed a probabilistic treatment and that you continue it, please select it) 
 
 
  



 49 

7.2.3 Uncomplicated pyelonephritis 
 
A 33 years old woman consults for asthenia, shivering and a right lumbar pain since the day 
before. 
 
She does not have any past medical history  
No allergy  
No antibiotic during the last 6 months  
 
Clinical exam:  
 
T 38.5°C, stable hemodynamics 
No abdominal pain 
No defense, no splinting 
No urinary functional sign 
Painful right lumbar contact 
She’s not vomiting, no deterioration of the general status 
 
Urine dip: leukocytes ++ 
        Nitrite + 
        Blood - 
 
You diagnose an uncomplicated pyelonephritis 
 

è You ask for a urinalysis. Do you propose a probabilistic treatment meanwhile? if 
positive, which one? 

 
è 48h later the results of the urinalysis are the followings:  

 
Mono microbial bacteriuria: E. Coli 105 UFC /mL 

  Leukocytes 18 000/mL (N<10 000) 
  Red cells 500/mL (N<10 000) 
  No epithelial cells 
  No urinary cast 
  No crystal 
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Do you prescribe an antibiotic treatment? 
If positive, which one? 
(if you prescribed a probabilistic treatment and that you continue it, please select it) 
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7.2.4 Pyelonephritis at risk of complication 
 
A 77 years old woman consults for left lumbar pain and, shivering during the night. She 
suffers type 2 diabetes, balanced with Metformin, chronic heart failure controlled by 
angiotensin-converting enzyme inhibitor. 
 
She does not have any urological past medical history  
No allergy  
She was treated by Levofloxacin 4 months ago 
 
Clinical exam:  
 
T 389°C, stable hemodynamics 
No abdominal pain 
No defense, no splinting 
No urinary functional sign 
Painful left lumbar contact 
She’s not vomiting, no deterioration of the general status 
 
Urine dip: leukocytes ++ 
        Nitrite + 
        Blood - 
 
You diagnose a pyelonephritis at risk of complication 
 

è You ask for a urinalysis. Do you propose a probabilistic treatment meanwhile? if 
positive, which one? 

 
è 48h later the results of the urinalysis are the followings:  

 
Mono microbial bacteriuria: E. Coli 106 UFC /mL 

  Leukocytes 30 321/mL (N<10 000) 
  Red cells 54/mL (N<10 000) 
  No epithelial cells 
  No urinary cast 
  No crystal 
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Do you prescribe an antibiotic treatment? 
If positive, which one? 
(if you prescribed a probabilistic treatment and that you continue it, please select it) 
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7.2.5 Bacteriuria in pregnancy 
 
A 29 years old woman consults for the follow-up of her pregnancy at the beginning of the 6th 
month. She is fine, without any functional complaint 
 
She does not have any urological past medical history  
No allergy  
She’s in the 24th week of amenorrhea, without complication 
 
Clinical exam:  
 
No fever, stable hemodynamics 
No abdominal pain 
No defense, no splinting 
No urinary functional sign 
No lumbar contact 
No gynecological discharge 
 
Urine dip: leukocytes +++ 
        Nitrite + 
        Blood - 
 
You diagnose a bacteriuria in pregnancy. 
You ask for a urinalysis. Do you propose a probabilistic treatment meanwhile? if positive, 
which one? 
 

è 48h later the results of the urinalysis are the followings:  
 

Mono microbial bacteriuria: E. Coli > 106 UFC /mL 
  Leukocytes 3 321/mm3 (N<10) 
  Red cells 54/mm3 (N<10) 
  No epithelial cells 
  No urinary cast 
  No crystal 
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Do you prescribe an antibiotic treatment? 
If positive, which one? 
(if you prescribed a probabilistic treatment and that you continue it, please select it) 
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7.2.6 Catheter associated asymptomatic bacteriuria 
 
 
You visit a 43 years old woman who paraplegic by a spinal cord injury due to an accident on 
the public highway. She has an indwelling urinary catheter. 
She notices foul urines during the past 3 days. 
 
She does not have other urological past medical history  
No allergy  
 
Clinical exam:  
 
No fever, stable hemodynamics 
No abdominal pain 
No defense, no splinting 
No urinary functional sign 
No lumbar contact 
No gynecological discharge 
 
Urine dip: leukocytes + 
        Nitrite - 
        Blood - 
 
You diagnose an indwelling urinary catheter associated bacteriuria. 
Do you propose a probabilistic treatment? if positive, which one? 
 

è The patient insists for a urinalysis,48h later the results are the followings:  
 

Mono microbial bacteriuria: E. Cloacae 105 UFC /mL 
  Leukocytes 18/mm3 (N<10) 
  Red cells 2/mm3 (N<10) 
  No epithelial cells 
  No urinary cast 
  No crystal 
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Do you prescribe an antibiotic treatment? 
If positive, which one? 
(if you prescribed a probabilistic treatment and that you continue it, please select it) 
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7.3  Post-hoc comments in the test arm  
 
Post-hoc comments are integrated only in the test arm. 
Each-post hoc comment is directly following the AST result. 
 
 

1/ Complicated cystitis « the first-line recommended treatment is 
pivmecillinam or nitrofurantoin »  

2/ Male UTI « the first-line recommended treatment is a 
fluoroquinolone » 

3/ Uncomplicated pyelonephritis « the first-line recommended treatment is Amoxicillin + 
Clavulanic Ac.; the 2nd line treatment is a 
fluoroquinolone or trimethoprim-sulfamethoxazole » 
 

4/ Pyelonephritis at risk of complication  « the first-line recommended treatment is a 
fluoroquinolone or trimethoprim-sulfamethoxazole » 

5/ Bacteriuria in pregnancy 
 

« Colonization to treat »  
« the first-line recommended treatment is amoxicillin; 
the 2nd line treatment is pivmecillinam or fosfomycin 
tromethamol » 

6/ catheter associated asymptomatic 
bacteriuria 

« according to recommendations, a urinalysis is not 
indicated without pregnancy or programmed urological 
surgery » 

 

 




