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Abstract

The important factor in the development of resistance to antibiotics is

their overuse, especially for viral respiratory infections. The aim of the

study was to find out the frequency of the antibiotic therapy administrated

to children with influenza. A total of 114 children younger than 59 months

seeking care for the acute respiratory tract infection was enrolled into the

study. The patients had influenza-like symptoms: fever > 38 �C, cough,
and sore throat of less than 4 days duration. Nasal and pharyngeal swabs

were tested for influenza A and B virus with a real-time PCR. Thirty six

cases of influenza were diagnosed: 34 of influenza A (H3N2) and 2 of

influenza B. The rate of influenza infection was 32 % in the study group.

The antibiotic therapy was ordered for 58 % patients with influenza.

Antibiotics were given less frequently in the outpatient setting (33 %)

compared with the hospitalized patients (93 %) (p < 0.05). The most

often administrated antibiotics were amoxicillin with clavulanic acid,

cefuroxime, and amoxicillin. None of the patients received oseltamivir.

Antibiotics were overused, while antivirals were underused among chil-

dren with influenza. To improve health care quality, more efforts in the

diagnosis of influenza and the appropriate use of antimicrobials and

antivirals are required.
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K. Życinska

Department of Family Medicine, Medical University of

Warsaw, 1a Banacha St., 02-097 Warsaw, Poland

e-mail: anitsch@wum.edu.pl

L. Brydak

National Influenza Center, National Institute of Public

Health – National Institute of Hygiene, Warsaw, Poland

25

mailto:anitsch@wum.edu.pl


1 Introduction

The antibiotic resistance to bacteria is an

emerging threat to the public health. An impor-

tant factor in the development of this resistance is

overuse of antibiotics, especially for treatment of

viral respiratory infections and influenza-like ill-

ness (ILI). It is estimated that 38 % of patients

with the sole diagnosis of influenza received

antibiotic prescriptions (Ciesla et al. 2004). Stud-

ies limited to children have demonstrated even

higher rates of antibiotic treatment in patients

diagnosed with viral infections, including influ-

enza (Wilkes et al. 2009). One of the prime

factors leading to the inappropriate prescription

of antibiotics in children with influenza is a diffi-

culty in making a reliable diagnosis. A misuse of

antibiotic treatment for influenza infections and

subsequent emergence of bacterial resistance can

be reduced by limiting a viral spread through the

hand hygiene and vaccination, using laboratory

tests for confirmation of influenza cases,

judicious use of antivirals, and by expanding

the knowledge of physicians and parents regard-

ing the appropriate use of antibiotics (Friedman

et al. 2011). The aim of the present our study was

to define the frequency and appropriateness of

the antibiotic therapy administrated to children

with a laboratory-confirmed influenza. This is

one of first studies describing this problem in

Central Europe where influenza vaccination

rates are low, influenza incidence is

underestimated and simultaneously the problem

of overuse of antibiotics is increasing (Brydak

and Nitsch-Osuch 2014; Skoczyńska et al. 2007).

2 Methods

The legal guardians of eligible children provided

a written consent for the study participation. The

study procedures, consent documents, and data

collection sheets were reviewed and approved by

the Ethics Committee of the Warsaw Medical

University in Warsaw, Poland.

Children younger than 59 months seeking

care for the acute respiratory tract infection

(ARTI) in both inpatient and outpatient settings

in the capital city of Warsaw were enrolled into

the study. The patients were eligible for the study

if they reported influenza-like illness (ILI) with

fever > 38 �C and cough or sore throat of less

than 4 days duration. The enrollment took place

when there was a confirmation of the presence of

the influenza season in the period of January-

March 2015. Respiratory specimens, one nasal

and one pharyngeal swab, were taken and tested

for influenza A and B virus with the real-time

reverse transcription polymerase chain reaction

(real-time PCR), described in detail elsewhere

(Nitsch-Osuch et al. 2013b). The PCR results

were not immediately available to clinicians,

but collectively after all the samples were tested.

Nonetheless, physicians had access to rapid influ-

enza diagnostic tests, mainly for outpatients, or

to other tests, such as X-ray examination, blood

tests, and cultures, available mainly for

inpatients. The patients’ demographical data,

symptoms, co-morbidities, and the information

regarding antibiotic prescriptions were obtained

from medical records. Statistical analysis was

conducted using a statistical calculator available

on www.medcalc3000.com. Categorical data

were analyzed with a χ2 test or Fisher’s exact

test when there were fewer than 10 cases. A

p-value <0.05 was considered statistically sig-

nificant. Odds ratio (OR) and 95 % confidence

intervals (CI) were calculated using the Wald

method.

3 Results

A total of 114 patients were enrolled into the

study, 52 (45 %) inpatients and 62 (55 %)

outpatients. There were 36 cases of influenza

diagnosed; 34 cases of influenza A (H3N2) and

2 cases of influenza B virus infections. The prev-

alence of influenza in the study group was 32 %.

There were 15 cases (42 %) of influenza

diagnosed in the hospitalized children and

21 cases (58 %) diagnosed in ambulatory

outpatients. Antibiotic therapy was prescribed

for 21 (58 %) patients with influenza. The ther-

apy was more frequently administered in the
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hospitalized children than in those under ambu-

latory outpatient care (93 % vs. 33 % patients),

while symptomatic treatment was more fre-

quently conducted in the outpatients; the differ-

ence in the treatment mode between the two

groups of patients was significant (p < 0.05;

Table 1).

The most often administrated antibiotics for

children with diagnosed influenza were amoxi-

cillin with clavulanic acid, cefuroxime, and

amoxicillin (Fig. 1). Amoxicillin alone was

used only among ambulatory treated children

(Table 2). Lower tract respiratory infections,

including pneumonia (diagnosed in 12/21, 57 %

patients), bronchitis (diagnosed in 4/21, 19 %

patients), and otitis media (diagnosed in 5/21,

24 % patients) were the main reasons for admin-

istration of antibiotics. Pneumonia was a signifi-

cantly reason of the introduction of

antimicrobials in hospitalized children, while oti-

tis media occurred mainly in children under

ambulatory care (p < 0.05; Table 2).

Although we identified children with

predisposing factors for a severe and complicated

course of influenza, none of them received

oseltamivir. Dehydration and decreased daily

activity occurred statistically more often in the

hospitalized children compared with the ambula-

tory treated ones (p < 0.05, Table 3). None of

the children in this study group were vaccinated

against influenza during the current season.

4 Discussion

In the present study, 58 % of children with a

laboratory confirmed influenza received antibi-

otic therapy. The therapy was conducted mainly

in the hospital setting. The crucial questions

which should be addressed are the following. Is

antibiotic therapy overused for children with

influenza and how to increase the appropriate-

ness of prescribing antibiotics for patients with

influenza? Mazzaglia et al. (2003) have reported

that 44 % of patients with influenza received

antibiotics, while Ochoa et al. (2000) have

shown that even more than 70 % cases of influ-

enza found at the emergency department are

treated with antibiotics. The present findings

showing frequent prescribing of antibiotics for

influenza treatment are in line with other studies.

Interestingly, a majority of antibiotic courses was

administrated to the hospitalized but not ambula-

tory treated children. A possible explanation for

this finding may be a more frequent use of rapid

influenza diagnostic tests (RIDTs) in ambulatory

care settings, and not at hospital emergency units

in Poland. Although RIDTs have both

advantages and disadvantages, their use is

recommended by WHO and CDC (Brydak

et al. 2013). It has been previously shown that

the use of RIDTs may lead to decreased use of

antibiotics, even in up to 50 % of cases (Bonner

et al. 2003). RIDTs can detect influenza A and

influenza B antigens within 30 min, the tests are

of variable sensitivity (median 70–75 %) and

high specificity (90–95 %) (Nitsch-Osuch

et al. 2013a). Significant false negative results

have been reported (Wang et al. 2014). Never-

theless, RIDTs provide additional support for the

initial diagnosis and may promote the rational

use of antibiotics. Other popular tests, such as

complete blood count and C-reactive protein

measurements, may help recognize bacterial

coinfections, secondary to primary viral infec-

tion, so that their results should be carefully

taken under consideration while proscribing

antibiotics for children with ARTI (Dugas

et al. 2015; Friedman et al. 2011).

In the present study, a majority of hospitalized

children with influenza had an admission diagno-

sis of pneumonia, which could explain

Table 1 Prevalence of antibiotic and symptomatic treatments in children with laboratory confirmed influenza

No. of influenza patients: Ambulatory treatment Hospital treatment OR; 95 % CI

Symptomatic treatment 14 1a 0.04; 0.001–0.37

Antibiotic therapy 7 14a 28.00; 2.70–698.10
ap < 0.05 between the two treatment modes

OR odds ratio, 95 % CI confidence intervals
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Fig. 1 Antibiotics prescribed for children with influenza

Table 2 Antibiotic therapy in hospitalized and ambulatory treated children with influenza

Ambulatory treatment Hospital treatment OR; 95 % CI

Antibiotic therapy

Amoxicillin 4 0a 3.28; 3.25–28.12

Amoxicillin + Clavulanate 2 10a 0.16; 0.02–1.08

Cefuroxime 1 4a 0.41; 0.05–3.72

Diagnosis

Pneumonia 1 11a 0.05; 0.01–0.44

Bronchitis 2 2 2.40; 0.32–18.27

Otitis Media 4 1a 2.27; 2.27–27.13
ap < 0.05 between the two treatment modes; OR, odds ratio; 95 % CI, confidence intervals

OR odds ratio, 95 % CI confidence intervals

Table 3 Predictors of a severe and complicated course of influenza in children

Ambulatory treatment

(n ¼ 21)

Hospital treatment

(n ¼ 15) OR; 95%CI

Age < 24 months 12 12 0.33;

0.07–1.46

Comorbidities: 3 4 0.92;

0.17–4.79Bronchial Asthma 2 4

Obesity 1 0

Feeding difficulties 1 4 0.13;

0.29–1.08

Dehydration 1 8a 0.44;

0.06–0.34

Breathing difficulties 1 2 0.35;

0.04–2.80

Decreased daily activity 1 5a 0.10;

0.01–0.77

Rapid symptomatic deterioration 1 3 0.20;

0.03–1.62

Neurological symptoms

(convulsions)

1 1 0.70;

0.07–7.26
ap < 0.05 between the two treatment modes

OR odds ratio; 95 % CI confidence intervals
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administration of antibiotic therapy. However,

several predisposing factors for influenza

complications, predominantly young age of less

than 5 years, were also present in our patients.

We might expect that an earlier influenza diag-

nosis and oseltamivir treatment, a neuraminidase

inhibitor, could have prevented some

complications and antibiotic treatment. Whitley

et al. (2001) have shown that the use of

oseltamivir for children with influenza reduces

the incidence of complications requiring

antibiotics by 40 %, compared with placebo,

and reduces the relative risk of otitis media by

44 %. Although there remains a possibility of

triggering the development of resistant viral

strains with antiviral treatment, the risk is much

lower than that of the generation of resistance in

bacteria following the use of antibiotics. The

antiviral treatment benefits clearly outweigh the

risk of bacterial resistance (Low 2008). The pres-

ent study shows that antiviral therapy for influ-

enza is not administrated frequently enough due

to a lack of influenza diagnosis. The problem of

the underuse of antivirals for influenza has also

been reported by Havers et al. (2014) who show

that only 16 % of influenza patients receive

antivirals, while 30 % of them receive one of

the three common antibiotics (amoxicillin,

amoxicillin-clavulanate, or azithromycin). A

neuraminidase inhibitor is recommended for

patients who are at risk for influenza

complications, including those who are younger

than 2 years or older than 65 years of age, or have

a chronic medical condition. The treatment

should commence within two days after illness

onset if possible, but a later treatment beginning

also can help (Grohskopf et al. 2015).

In the present study, the main reason for

administration of antibiotic therapy with

penicillins or cephalosporins were the lower

respiratory tract infections, such as pneumonia

and bronchitis, in hospitalized children, and otitis

media in children under ambulatory care.

Although prescribing of antibiotics for pneumo-

nia is justified, as we know that bacterial

complications of influenza are present in 80 %

of cases and only 20 % are of the primary viral

origin (Crott et al. 2014), a need for antibiotic

therapy for children with bronchitis is debatable,

especially that the majority of them are

hospitalized due mainly to feeding difficulties

or dehydration. No benefit has been reported

regarding antibiotic treatment for children with

bronchitis. There is no evidence to support the

use of antibiotics to prevent bacterial

complications of influenza or to decrease the

severity of persisting viral respiratory tract

infections. On the other side, antimicrobial ther-

apy is beneficial to children with underlying

chronic pulmonary diseases such as cystic fibro-

sis, bronchopulmonary dysplasia, or ciliary dys-

kinesia (O’Brien et al. 1998).

Otitis media is the most common influenza

complication among children, occurring in one

third of cases. Acute otitis media (AOM) should

be differentiated from otitis media with effusion

(OME), since antimicrobial agents are not

required for the latter unless the effusion persists

for more than 3 months (Gisselsson-Solen 2015).

The common pathogens of AOM include

Streptoococcus pneumoniae, Haemophilus

influenzae, and Moraxella catarrhalis; an

increasing drug resistance to these pathogens

creates a treatment dilemma (Short et al. 2013).

An observational approach, without introducing

antibacterial agents, lasting for 48–72 h, for

uncomplicated AOM is an option for selected

children, which should be based on diagnostic

certainty, age, illness severity, and assurance of

follow-up (Gisselsson-Solen 2015). This

approach for AOM is worthy of consideration

in view of the antibiotic resistance data in

Poland, showing that 30 % of Streptococcus

pneumoniae isolates are resistant to pencilllin

(Skoczyńska et al. 2007).

The choice of antibiotics in the present study

seemed rational and according the national

recommendations. It also is in agreement with

other researchers (Huang and Huang 2005).

However, we should emphasize that the national

guidelines encourage prevention of some

infections, including influenza and its

complications, by immune prophylaxis with

vaccines. Kwong et al. (2009) have reported

that after 10 years of universal influenza vacci-

nation, there has been a 64 % decline in the
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antibiotic prescribing practices. A need for vac-

cination against influenza should be underlined

in Poland, where the coverage rate among the

general population stands very low at 3.5 %

(Brydak and Nitsch-Osuch 2014). Indeed, none

of our patients with influenza was vaccinated

during the current season.

We conclude that there are three following

ways of responding to the challenge posed by

influenza infections and the misuse of antibiotics:

firstly, more common employment of laboratory

diagnostic tests, including PCR and RIDTs, to

identify patients with influenza; secondly

employment of neuraminidase inhibitors, a caus-

ative treatment for influenza; and thirdly, preven-

tion of influenza by vaccination. The first

proposition is crucial, albeit pricey, the second

one may be successfully introduced only when

laboratory diagnosis is available and conducted,

while the third one seems to be the most simple

and effective. This complex approach could

reduce the overuse of antibacterials and lead to

more effective treatment of influenza and its

complications.
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