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Seguimiento de los resultados de Microbiología y del tratamiento antibiótico 
empírico prescrito en un Servicio de Urgencias

Introducción: la gestión deficiente de los resultados del Laboratorio de Microbiología tiene un efecto 
negativo en la seguridad del paciente y en el manejo adecuado de los antibióticos. El objetivo de este 
estudio es analizar el seguimiento de los resultados microbiológicos en un Servicio de Urgencias de 
Pediatría y su impacto en la toma de decisiones terapéuticas. 
Material y métodos: estudio descriptivo retrospectivo realizado mediante revisión de resultados micro-
biológicos e historias clínicas electrónicas de los niños de 0 a 15 años atendidos en el periodo de un año.
Resultados: se solicitaron 921 pruebas correspondientes a 837 pacientes, mayoritariamente urocultivos 
(416), hemocultivos (175) y coprocultivos (136). El laboratorio informó 246 microorganismos, funda-
mentalmente bacterias (91%). Se prescribieron antimicrobianos a 333 pacientes. Tras la revisión de los 
resultados microbiológicos, se modificó el tratamiento en 109 pacientes (13%): 96 interrupciones del 
antimicrobiano prescrito, tres cambios y diez prescripciones nuevas. Se notificaron los resultados a 381 
pacientes, 218 del grupo de los resultados positivos y 163 en el de los negativos. El urocultivo fue la 
muestra implicada en el 63% de las modificaciones terapéuticas.
Conclusiones: el seguimiento de las pruebas microbiológicas de los pacientes que acuden a Urgencias 
y la modificación de los tratamientos antimicrobianos prescritos pueden ser herramientas útiles en la 
mejora del uso de antimicrobianos en los Servicios de Urgencias Pediátricas.

Introduction: the poor management of the results of microbiological cultures has a negative impact on 
patient safety due to the misuse of antibiotics. The aim of this study is to analyze the follow-up of the 
results of the microbiological results in an Emergency Department of Pediatrics and its impact on treat-
ment decisions.
Patients and methods: a retrospective descriptive study was conducted by reviewing microbiological 
results and medical records of children from 0 to 15 years assisted in the Emergency Department in the 
period of one year.
Results: 921 tests were requested corresponding to 837 patients, mostly urine cultures (45.2%), blood 
cultures (19%) and stool cultures (14.6%). Laboratory reported 246 microorganisms, mainly bacteria 
(91%). Antimicrobials were prescribed to 333 patients. After the reviewing of the microbiological re-
sults, treatment was modified in 109 (13%) patients: 96 interruptions, 3 changes and 10 new prescrip-
tions. The results were reported to 381 patients, 218 in the positive results group and 163 in the nega-
tive results group. The urine culture was the sample involved in 63% of therapeutic modifications.
Conclusions: monitoring of microbiological tests on patients attending emergency department and 
modification of antimicrobial treatments prescribed may improve the use of antimicrobials in the Emer-
gency Departments.
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INTRODUCTION

The number of visits to Paediatric Emergency De-

partments (PEDs) is gradually increasing in the ab-

sence of an increase in the paediatric population 

that would justify this phenomenon. Fever and 

other symptoms associated to infectious illness 

are the most common reason for seeking emer-

gency care.1 In cases in which microbiological tests 

are requested as part of the diagnosis, the results 

usually become available when the patient has al-

ready left the PED. Consequently, the information 

needed to establish the aetiological agent is rarely 

available by the time of discharge, and prescrip-

tion of antimicrobials is nearly always empirical. 

The results of microbiological tests eventually con-

firm or refute the appropriateness of the pre-

scribed antimicrobial therapy, and therefore it is 

necessary to follow up on these tests.2

The subsequent modification of antimicrobial 

treatment as needed is a key element in reducing 

the inappropriate use of antimicrobial agents and 

unnecessary health care costs, as well as in pre-

venting the development of bacterial resistance to 

available drugs.3

The aim of this study was to analyse the followup 

of microbiological test results in a PED and its im-

pact on therapeutic decision-making.

PATIENTS AND METHODS

We conducted a retrospective descriptive study of 

the results of microbiological tests performed in 

children aged 0 to 15 years managed at the PED of 

an urban clinic in the course of one year (May 

2014–April 2015), and of the adjustments to treat-

ment made after their interpretation.

The protocol for the followup of microbiology lab-

oratory test results consisted in recording the pa-

tient’s information, date and processed clinical 

sample in the corresponding log. Samples were 

processed following the routine protocols for the 

collection and transport of microbiological speci-

mens.4

The paediatricians in the PED team reviewed the 

microbiological test results that had been submit-

ted and assessed them in the context of the pa-

tient’s medical records, which primary care paedia-

tricians do not have access to, even though it would 

be desirable. Patients were notified by telephone of 

microbiological tests results if the results were pos-

itive, a prescribed treatment needed to be modified 

or a new treatment initiated, medical followup was 

required on account of the patient’s history or the 

isolated microorganism, or when the family or phy-

sician of the patient had explicitly requested it.

We defined a positive result as the isolation or de-

tection of a microorganism known to cause the 

observed clinical manifestations. We considered 

microbial contamination and the absence of mi-

crobial detection negative results.

Prescribed treatments were modified if they were 

not the most appropriate according to the consen-

sus for empirical antimicrobial treatment of infec-

tions in children of the Sociedad de Urgencias de 

Pediatría (Spanish Society of Paediatric Emergency 

Medicine [SEUP]) and the Sociedad de Infectología 

Pediátrica (Spanish Society of Paediatric Infectious 

Diseases [SEIP]).5

We obtained the approval of the Ethics and Re-

search Committee of the hospital to conduct the 

study, as well as the informed consent of partici-

pants or their legal guardians.

We analysed the data using IBM SPSS Statis-

tics® version 20.0.

RESULTS

In the year under study, there were 20 813 patient 

visits, and 921 microbiological tests were per-

formed in a total of 837 patients. The most fre-

quent diagnoses were fever without a source 

(FWS) in 22.8% of cases, followed by urinary tract 

infection (UTI) in 22.5% and acute gastroenteritis 

(AGE) in 14.7%. The tests ordered most frequently 

were urine, blood and stool cultures (Table 1).

There were 246 positive results with isolation of a 

microbe: 225 corresponded to bacteria, 18 to  
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viruses, 2 to fungi and 1 to pinworms. The most 

frequent microorganisms were E. coli (81), fol-

lowed by C. jejuni (32), S. pyogenes (22) and S. en-

terica (19). Ninety-eight (43.7%) of the urine cul-

tures were positive. Twenty-two (12.5%) of the 

blood cultures exhibited bacterial growth; in 18 of 

them, the isolated bacterium was S. epidermidis, 

which was considered a contaminant upon review 

of the patient’s records. The other 4 corresponded 

to a UTI with bacteraemia by E. coli, and infections 

by S. aureus, S. agalactiae and S. pneumoniae, re-

spectively, in patients with FWS.

Empirical antibiotherapy was prescribed to 333 

patients (Figure 1).

The test results were reported to 381 patients, and 

were positive in 218 cases and negative in 163 

cases. The turn-around time (TAT) from the time 

tests were ordered to the time their results  

became available was 2.7 days on average, and dif-

fered based on the type of test that was performed 

(TAT < 48 hours in 65.5% of urine cultures, and TAT 

> 48 hours in 73% of stool cultures).

There were treatment modifications in 15 patients 

in the positive results group: discontinuation in 2 

patients receiving antimicrobial therapy that was 

considered unnecessary (1 with a positive Epstein-

Barr virus IgM result, and 1 with isolation of S. en-

terica from stool culture), a switch from the pre-

scribed antimicrobial in 3 patients (from amoxicillin 

to amoxicillin-clavulanic acid following isolation of 

S. aureus in ear fluid culture in 2 patients, and from 

ciprofloxacin to amoxicillin in a patient with acute 

otitis media), and new prescription of antimicrobial 

therapy to 10 patients that had not received any 

treatment (3 with UTI by E. coli, 3 with AGE by C. 

jejuni with persistent symptoms, 1 with a pinworm 

Table 1. Microbiological tests ordered based on the discharge diagnosis
Diagnostic tests Tests  

(n)
Patients 

(n) Blood Urine Stool PS SER PAR Skin BOR FUNG Sputum EFC ES VAG

UTI 14 186 2 1 203 188

FWS 85 118 4 3 3 1 214 191

Pharyngotonsillitis 4 5 49 6 64 61

AGE 8 3 123 13 147 123

Non-infectious 
disease

9 76 5 5 8 1 3 1 1 2 1 112 110

Pneumonia 24 4 7 1 36 32

Acute otitis 1 2 27 30 30

URTI 13 13 1 2 29 25

Mumps 1 1 14 16 14

Adenopathy 4 3 9 1 17 15

Skin infection 2 12 14 13

Mononucleosis 2 1 9 12 10

Oral candidiasis 1 1 2 1

Pinworm infection 1 1 1

Arthritis 3 3 3

Bronchiolitis 2 2 2

Flu 2 3 5 4

Mastoiditis 1 1 1

Conjunctivitis 6 6 6

Vulvovaginitis 4 3 7 7

Total 175 416 136 63 56 14 14 4 2 1 30 6 4 921 837

AGE:  acute gastroenteritis; Blood: blood culture; BOR: Bordetella pertussis culture; EFC: ear fluid culture; ES: eye swab; FUNG: fungal cul-
ture; FWS: fever without source; PAR: stool parasites; PS: pharyngeal swab; SER: serologic testing; Skin: skin culture; Sputum: sputum  
culture; Stool: stool culture; URTI: upper respiratory tract infection; UTI: urinary tract infection; Urine: urine culture; VAG: vaginal fluid cul-
ture.
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infection and 3 with pharyngotonsillitis caused by 

S. pyogenes). Positive results also led to medical fol-

lowup in 6 patients: 3 were referred to the PED 

(corresponding to 1 case of UTI by E. coli with as-

sociated bacteraemia undergoing treatment with 

cefixime, and the identified cases of bacteraemia 

by S. pneumoniae and S. agalactiae) and 3 were re-

ferred to the primary care paediatrician (1 patient 

with isolation of E. coli from urine culture, 1 pa-

tient with AGE by C. jejuni and 1 patient with phar-

yngotonsillitis by S. pyogenes). The hospital did not 

contact 28 patients in the positive results group 

(11.3%), although the receipt of the laboratory re-

port and the test results were documented in the 

medical records.

The negative results of 163 tests were reported fol-

lowing the explicit request of the family or physi-

cian of the patient (69 patients) or with the pur-

pose of discontinuing a prescribed course of 

antibiotherapy (94 patients).

Empirical treatment was modified in a total of 109 

patients, 15 from the positive results group and 94 

from the negative results group. Urine culture was 

the test that resulted in the greater number of 

treatment changes (63%): 66 negative urine cul-

tures in patients receiving unnecessary empirical 

antibiotherapy, and 3 positive urine cultures in pa-

tients with no treatment prescribed at discharge. 

DISCUSSION

Microbiological tests were ordered for a consider-

able number of patients in the year under study, 

amounting to 4% of the total visits to the PED. This 

reflects the significant burden of work outside of 

direct patient care involved in the followup of mi-

crobiology laboratory test results in the PED, for 

which there is usually no specifically designated 

staff.

In most cases, orders for microbiological tests were 

motivated by fever in the context of infectious ill-

nesses of unknown aetiology and suspected UTI or 

AGE, which were the most frequent presenting con-

cerns, as has been described in the previous litera-

ture.6 However, the performance of microbiological 

Figure 1. Prescribed antimicrobial agents
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tests did not always conform to the diagnosis and 

treatment protocols applied in paediatrics,7 espe-

cially in the case of urine cultures, which were or-

dered for nearly any type of clinical infection (Ta-

ble 1).

The overall percentage of positive results for the 

microbiological tests ordered in the period under 

study was 26.7%. Pathogenic microorganisms 

were isolated from 2.2% of blood cultures, a per-

centage that is similar to those reported in other 

studies after the introduction of the pneumococ-

cal conjugate vaccine.8 A diagnosis of bacteraemia 

calls for a thorough review of the case and a 

prompt medical evaluation of the patient. In our 

study, we found documentation for the clinical 

and laboratory followup of the 3 patients with 

bacteraemia by E. coli, S. pneumoniae and S. agalac-

tiae, all of who had favourable outcomes. However, 

there was no record of reporting the results or of 

any other contact with the patient with bacterae-

mia caused by S. aureus, which is considered a seri-

ous error in documentation and clinical manage-

ment. Urine cultures confirmed the presence of a 

UTI in 23.5% of the suspected cases, as has been 

described by other authors.9 They were also useful 

in ruling out 66 cases of suspected UTI that were 

not confirmed, allowing the discontinuation of the 

prescribed antimicrobial treatment. This corre-

sponds to a significant percentage of false posi-

tives in urine sediment examinations (35%), de-

spite the availability of protocols that clearly 

delineate the most suitable urine collection meth-

ods in children with and without bladder control.4

The results were reported to 45.5% of the patients. 

In 18% of these cases, the results were negative, 

and they had been reported in response to families 

that explicitly requested “confirmation” of the good 

health of the patient, which did not contribute in 

any way to the review of care outcomes. Converse-

ly, there was no record of families being notified of 

positive results in 28 cases, which is considered 

inadequate.

In conclusion, the followup of microbiological test 

results in patients that visited the PED was useful, 

as it allowed the modification of 32% of the pre-

scribed treatments. In addition, all unnecessary 

courses of antimicrobial therapy were discontin-

ued, while new treatments were prescribed in pa-

tients with positive results when necessary. More-

over, the analysis of the process as a whole allowed 

us to identify opportunities for improvement that 

could contribute to the optimisation of antimicro-

bial therapy in the PED.

We are aware of the considerable limitations of 

this study. Its retrospective design may have led to 

missing relevant data not recorded in the dis-

charge report or the laboratory results log. The re-

view of the medical records summarised in the 

discharge reports, especially in the most succinct 

ones, may have suffered from the subjective bias 

of the writer. Last of all, we operated on the as-

sumption that the discharge at diagnosis, on 

which the appropriateness of antimicrobial thera-

py is based, was correct, and there is no means to 

verify that that was actually the case.
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ABBREVIATIONS

AGE: acute gastroenteritis  FWS: fever without a source  
PED: paediatric emergency department  SEIP: Sociedad Es-
pañola de Infectología Pediátrica  SEUP: Sociedad Española 
de Urgencias de Pediatría  UTI: urinary tract infection.
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