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a b s t r a c t
Objectives: The objective of this study was to compare the incidence rate for complications to upper
respiratory tract infections (URTIs), including acute bronchitis and lower urinary tract infections (UTIs),
for those treated with antibiotics compared to those who were not.
Methods: This was a population-based retrospective cohort study in Sweden. Patients diagnosed with
otitis, pharyngotonsillitis, sinusitis, acute bronchitis, and lower UTI in primary care between 2014 and
2020 were included. Data on prescribed and dispensed antibiotics and comorbidities for each subject
were collected. The outcome we investigated was the number of infectious complications within 30 days
and if antibiotic treatment had any effect on risk reduction.
Results: There were 202,995 episodes of otitis, 388,158 pharyngotonsillitis, 125,792 sinusitis, 220,960
bronchitis, and 377,954 lower UTIs in our cohort. No increased risk for complications was seen for untreated compared with treated cases with URTI. For lower UTI, the adjusted odds ratio for febrile UTI or
bloodstream infection was 1.53 (95% conﬁdence interval 1.39-1.68).
Conclusion: The risk for infectious complications from common URTIs is low and not modiﬁed by antibiotic treatment. On the contrary, patients diagnosed with UTI in whom antibiotics were withheld had an
increased 30 days risk for severe infections.
© 2022 The Author(s). Published by Elsevier Ltd on behalf of International Society for Infectious
Diseases.
This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/)

Introduction
There has been a signiﬁcant downward trend in the use of antibiotics in the community in many European countries from 2010
to 2019 (2019). This may be a result of years of antimicrobial stewardship programs, including awareness campaigns for the public.
This reduction in antibiotic consumption in the community, which
has been going on for many years has accelerated sharply in 2020
due to COVID-19. A recent review of studies from several countries
found a 42% decline in health care visits during the pandemic compared with before (Moynihan et al., 2021). Consultations for upper respiratory and urinary tract infections (UTIs) have decreased,
particularly among children (Rezel-Potts et al., 2021). The reduced
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number of visits have resulted in fewer prescribed and dispensed
antibiotics. For example, in a US study, they found that the number
of dispensed antibiotic prescriptions decreased to 39% in April and
42% in May 2020 compared with the same months in 2017-2019
(King et al., 2020).
Complications due to upper respiratory tract infections (URTIs), such as mastoiditis after otitis media, peritonsillar abscess after pharyngotonsillitis, bacterial meningitis/intracranial abscess after sinusitis, are rare and any protective effect of antibiotic treatment are low (Cars et al., 2017; Petersen et al., 2007). Antibiotic
treatment for acute bronchitis may have a small effect on the reduction of symptoms, although, in most cases, not clinically relevant (Little et al., 2013a). There are also ﬁndings from the United
Kingdom that indicate that general practices with low rates of URTIs consultations with antibiotics prescribed may have higher incidence rates of pneumonia (Gulliford et al., 2016). For lower UTI,
it was observed that for patients aged ≥65 years with symptoms
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of lower UTI, deferred antibiotics or no treatment increased the
risk of bloodstream infection and all-cause mortality (Gharbi et al.,
2019).
The unnecessary use of antibiotics contributes to the development of resistance. In a review that examined what affects misprescriptions of antibiotics, doctors’ fear of possible complications was
one of them (Lopez-Vazquez et al., 2012).
To make guidelines addressed to general practitioners on how
antibiotics should be used to be credible and reliable, regular measurements of prescriptions and complications are needed. In a previous study from our group, we concluded that bacterial complications after URTIs are rare, and that antibiotics may lack protective effects in preventing bacterial complications (Cars et al., 2017).
Since then, the number of antibiotic prescriptions has decreased
even further. In addition, it is not known how complications after
lower UTIs may be affected. Therefore, our aim with the current
study was to compare the incidence rate for complications from
URTI, including acute bronchitis and lower UTI, for those treated
and not treated with antibiotics.

categorized into groups of antibiotics commonly used to treat respiratory tract infections (RTIs) and UTIs (Table S3).

Outcomes
The number of infectious complications within 30 days was investigated. These were identiﬁed in both primary as well as outpatient specialized care (including emergency departments), and
patients admitted to the hospital. For lower UTIs, we calculated
the number of cases with febrile UTIs. This included the categories
of upper UTIs and pyelonephritis. The ICD-10 codes used for the
identiﬁcation of these adverse outcomes are shown in Table S1.
We calculated and compared the proportion of complications for
those who received antibiotics and those who did not. To distinguish different infectious episodes for the same patient and to rule
out any patients with recurring or chronic infections, we used a
180-day washout period before every primary care visit for each
cohort. One reason for choosing 180 days was that recurrent UTI is
deﬁned as two UTIs in the last 6 months or at least three UTIs per
year (European Association of Urology (EAU), 2022). If there were
any consultations or specialized care within this time period (regarding the cohort deﬁnitions), we used this date of visit and performed the same washout once again until there was no previous
visit for the same disease within 180 days.
Data on the use of antibiotics were collected within 2 days of
each index date of a new episode.

Methods
Patient population and study setting
This was a population-based retrospective cohort study. All patients living in the greater Stockholm area, Sweden, with 2.3 million inhabitants, formed the study base. Those who sought primary care (both private and public health care providers and emergency services in outpatient care) for URTIs, including acute cough
symptoms, and lower UTI and had an International Classiﬁcation of
Diseases (ICD), Tenth revision (ICD-10) code, which complied with
otitis, pharyngotonsillitis, sinusitis, acute bronchitis, and lower UTI
were included in the cohorts (Table S1). Emergency services in outpatient care were open during evenings and weekends, in contrast
to health care clinics, which were open during oﬃce hours. Those
with life-threatening illnesses and the patients with severe cases
were handled at the hospital’s emergency departments and were
not included in this study.
The time period used was January 1, 2014 to December 31,
2020. Patients of all ages were eligible for inclusion.
The study was approved by the Swedish Ethical Review Authority (Dnr 2019-06503).

Statistical analysis
Odds ratios (ORs) for complications within 30 days were calculated and adjusted for sex, age, and CCI, together with 95% conﬁdence intervals (CIs). For complications due to lower UTI, additional interaction analyses were performed between exposure to
antibiotics and sex, age, and CCI, respectively. In the multivariable
analysis, data over a 3-year period preceding each episode were
used to create CCI; thus, the analysis included only episodes from
2017 to 2020. Estimates were further validated by a marginal effects model, accounting for multiple infectious episodes for certain
individuals. We also calculated adjusted ORs, excluding the year
2020, as a sensitivity analysis to see if the COVID-19 pandemic affected the results.
Statistical analyses were performed in SAS 9.4 and R version
4.0.3.

Data sources and deﬁnitions
Data were obtained from Stockholm region’s health care
databases. This is primarily a data warehouse that stores information on health care events at the individual-patient level. Data
from different care providers within one or more health care
episodes are recorded, including information from primary care.
Demographics, ICD-10 codes for inclusion and outcomes, and the
Charlson comorbidity index (CCI) (Quan et al., 2005) were retrieved
from the databases (Table S2). Information on prescribed antibiotics dispensed at pharmacies were also collected from the same
data warehouse. The data contain information on all prescribed
drugs dispensed at pharmacies for the residents of Stockholm, with
a unique identiﬁcation number for all citizens. The linkage between the different databases in the Stockholm region was possible
due to this identiﬁcation number. Prescribed antibiotics had to be
dispensed by a pharmacy within 2 days of the doctor’s visit to be
counted as exposure (i.e., the doctor’s visit is day 0, and antibiotics
must be dispensed on day 0, 1, or 2). The database in Stockholm
is a regional copy of the national Swedish Prescribed Drug Register
(Wallerstedt et al., 2016). The antibiotics were classiﬁed according
to the Anatomic Therapeutic Chemical system (2021). They were

Results
Patient characteristics
There were 202,995 infectious episodes with otitis, 388,158
with pharyngotonsillitis, 125,792 with sinusitis, 220,960 with bronchitis, and 377,654 with a diagnosis of lower UTI included between
January 2014 and December 2020 in the study.
The median age was low for those with otitis, which was 6
years (interquartile range 2-25 years) (Table 1). Also, cases with
pharyngotonsillitis were young, with a median age of 22 years (interquartile range 8-37 years). For the other, cohorts median age
was between 40 and 50 years. Women were in the majority in
all cohorts. Furthermore, the included patients did not have many
comorbidities: median CCI was zero for all cohorts. Those with
a diagnosis of bronchitis and lower UTI had more comorbidities
than the others, especially chronic pulmonary disease for those
with bronchitis and dementia and malignancies for lower UTI cases
(Table 1).
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Table 1
Patient characteristics at doctor’s visits in the bronchitis, pharyngotonsillitis, otitis, sinusitis and urinary tract infection cohorts.

Patient characteristics
Male sex, n (%)
Age, median (IQR), years
0-4, n (%)
5-19
20-69
≥70
CCIa , median (IQR), points
0-1, n (%)
2-4, n (%)
>5, n (%)
Any of the comorbidities below, na
(%)
Speciﬁc comorbidities
Myocardial infarction, na (%)
Congestive heart failure, na (%)
Peripheral vascular disease, na (%)
Cerebrovascular disease, na (%)
COPD, na (%)
Other chronic pulmonary disease,
na (%)
Rheumatic disease, na (%)
Dementia, na (%)
Hemiplegia, tetraplegia, na (%)
Diabetes, na (%)
Diabetes with end organ damage,
na (%)
Moderate or severe kidney
disease, na (%)
Mild liver disease, na (%)
Moderate or severe liver disease,
na (%)
Peptic ulcer disease, na (%)
Any malignancy including
leukemia and lymphoma, na (%)
Metastatic cancer, na (%)
HIV/AIDS, na (%)
Antibiotics, na (%)
a

Otitisn = 202,995,
na = 107,437

Pharyngotonsillitisn
= 388,158,na = 191,216

Sinusitisn = 125,792,
na = 62,758

Bronchitisn = 220,960,
na = 111,963

99,063 (48.8)
6 (2-25)
86,211 (42.5)
58,373 (28.8)
54,799 (27.0)
3612 (1.8)
0 (0-0)
98,132 (91.3)
2186 (2.0)
7119 (6.6)
20,539 (19.1)

167,365 (43.1)
22 (8-37)
52,042 (13.4)
123,853 (31.9)
205,308 (52.9)
6955 (1.8)
0 (0-0)
175,706 (91.9)
4143 (2.2)
11,367 (5.9)
32,292 (16.9)

37,836 (30.1)
42 (32-55)
293 (0.2)
7618 (6.1)
108,952 (86.6)
8929 (7.1)
0 (0-0)
55,006 (87.7)
3656 (5.8)
4096 (6.5)
15,147 (24.1)

91,295 (41.3)
48 (29-64)
19,963 (9.0)
20,140 (9.1)
143,755 (65.1)
37,102 (16.8)
0 (0-1)
93,143 (83.2)
11,036 (9.9)
7784 (7.0)
35,932 (32.1)

44,370 (12.1)
49 (30-69)
n/a
35,604 (9.7)
245,577 (66.7)
86,783 (23.6)
0 (0-1)
157,555 (80.4)
23,342 (11.9)
15,199 (7.8)
61,939 (31.6)

130 (0.1)
351 (0.3)
143 (0.1)
415 (0.4)
518 (0.5)
10,989 (10.2)

199 (0.1)
485 (0.3)
229 (0.1)
632 (0.3)
819 (0.4)
15,497 (8.1)

196 (0.3)
528 (0.8)
255 (0.4)
680 (1.1)
1045 (1.7)
5962 (9.5)

669 (0.6)
2782 (2.5)
1110 (1.0)
2668 (2.4)
3800 (3.4)
14,288 (12.8)

1261 (0.6)
5855 (3.0)
2446 (1.3)
6302 (3.2)
6796 (3.5)
15,972 (8.1)

1237 (1.2)
64 (0.1)
252 (0.2)
19 (0.0)
434 (0.4)

2625 (1.4)
77 (0.0)
299 (0.2)
59 (0.0)
740 (0.4)

1979 (3.2)
56 (0.1)
139 (0.2)
20 (0.0)
690 (1.1)

4251 (3.8)
1035 (0.9)
670 (0.6)
51 (0.1)
2021 (1.8)

8240 (4.2)
2744 (1.4)
1831 (0.9)
105 (0.1)
4094 (2.1)

419 (0.4)

845 (0.4)

563 (0.9)

2087 (1.9)

5177 (2.6)

239 (0.2)
27 (0.0)

518 (0.3)
40 (0.0)

338 (0.5)
49 (0.1)

842 (0.8)
123 (0.1)

1381 (0.7)
260 (0.1)

118 (0.1)
1103 (1.0)

264 (0.1)
2229 (1.2)

196 (0.3)
2276 (3.6)

491 (0.4)
6523 (5.8)

1148 (0.6)
14,209 (7.3)

5 (0.0)
7007 (6.5)
167,552 (82.5)

13 (0.0)
11,221 (5.9)
269,931 (69.5)

20 (0.0)
3912 (6.2)
81,856 (65.1)

41 (0.0)
6798 (6.1)
74,008 (33.5)

105 (0.1)
12865 (6.6)
311,386 (84.6)

Urinary tract
infectionn = 367,964,
na = 196,096

Truncated to 2017-2020.

Infectious complications of those untreated compared to those treated
with antibiotics

compared with trimethoprim, ﬂuoroquinolones, or nitrofurantoin,
showed a lower risk for complications in 30 days (OR 0.3, 95% CI
0.3-0.3).
In the analysis of the risk for complications adjusted for age,
sex, and comorbidities, we could not ﬁnd any increased complication risk for untreated cases of otitis, pharyngotonsillitis, sinusitis,
or bronchitis. However, for those with lower UTI, the adjusted OR
of those untreated was 1.3 (95% CI 1.1-1.4) for febrile UTI and OR
4.3 (95% CI 3.0-6.1) for BSI (Table 3).
We performed a multivariable analysis for cases of lower UTI
and included interactions between treatment with antibiotics and
sex, age, and CCI, respectively, presented as a forest plot (Figure 1).
Females more than men and patients who were 5-19 years or ≥70
years old compared with those aged 20-69 years were at higher
risk for complications when untreated with antibiotics.

Whether antibiotics or not, infectious complications were uncommon for those with URTIs 0.47% (1699/361,411) and for lower
UTIs 0.99% (1939/196,996). Among those diagnosed with bronchitis. 2.95% (3301/111,963) were diagnosed with pneumonia or
a bloodstream infection (BSI) caused by Streptococcus pnemoniae,
Haemophilus inﬂuenzae, or Staphylococcus aureus during follow-up.
For otitis and pharyngotonsillitis, no increased risk for infection
complications within 30 days was seen for those untreated compared with those treated with antibiotics (Table 2. For the number
of complications in each age-group, see Table S4). Among individuals with sinusitis, there was an increased risk of complications
among the untreated (OR 5, 95% CI 1.3-18.7). However, the number of complications (brain abscess) in the sinusitis cohort was
very low, 8 of 43,928 (0.018%) among untreated and 3 of 81,802
(0.0037%) among antibiotic-treated cases, which hampered comparisons. In the unadjusted analysis of patients with bronchitis,
no increased risk for pneumonia and BSI was seen. Those treated
with penicillin V had a higher complication risk (8.07%; 785/9723)
than those who received any of doxycycline, amoxicillin, amoxicillin with enzyme inhibitor, cephalosporin, or a macrolide (4.21%;
919/21,853; OR 2.0, 95% CI 1.9-2.2) (Table 2). Persons diagnosed
with lower UTI had a higher risk for febrile UTI and BSI if untreated with antibiotics (OR 1.6, 95% CI 1.4-1.7). Pivmecillinam,

Discussion
This observational study of 937,905 infectious episodes of otitis, pharyngotonsillitis, sinusitis, or bronchitis of patients of all ages
between 2014 and 2020 could not ﬁnd any increased risk for infectious complications within 30 days of follow-up in patients who
were untreated compared with those who were treated with antibiotics. Patients diagnosed with lower UTI who were not treated
with antibiotics had an increased risk for febrile UTI and BSI. This
was seen in all sex, age, and comorbidity strata.
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Table 2
Outcomes complications within 30 days in the bronchitis, pharyngotonsillitis, otitis, sinusitis and urinary tract infection cohorts, unadjusted ORs.
Variable

Patient
characteristics

OtitisOR (95% CI)a

PharyngotonsillitisOR
(95% CI)a

SinusitisOR (95%
CI)a

BronchitisOR (95%
CI)a

Sex
Age, years

Males vs Females
0-4
5-19
20-69
≥70
No vs Yes
PcV vs other
Amoxicillin vs other
Doxycycline vs
other
Pivmecillinam vs
other
Nitrofurantoin vs
other
0

0.8 (0.5, 1.2)
0.3 (0.1, 0.5)
Reference
1.1 (0.7, 1.7)
2 (0.7, 5.7)
1.1 (0.6, 1.9)
0.5 (0.3, 1)
1.7 (0.9, 3.2)
n/e

1.3 (1.2, 1.4)
0.1 (0.1, 0.1)
Reference
1.9 (1.7, 2.1)
1.9 (1.4, 2.4)
0.5 (0.5, 0.6)
0.5 (0.4, 0.5)
0.5 (0.4, 0.7)
0.7 (0.4, 1.2)

2.8 (0.9, 9.1)
n/ec
Reference
0.1 (0, 0.2)
n/e
5 (1.3, 18.7)
0.2 (0, 2.6)
n/e
7.6 (0.7, 84.3)

1 (1, 1.1)
0.8 (0.7, 0.9)
Reference
1.2 (1.1, 1.3)
1.9 (1.7, 2.2)
0.4 (0.4, 0.4)
2 (1.9, 2.2)
1.3 (1.2, 1.4)
0.5 (0.5, 0.5)

3.0 (2.8, 3.2)
n/ad
Reference
0.6 (0.6, 0.7)
1 (0.8, 1.1)
1.6 (1.4, 1.7)
n/a
n/a
n/a

n/a

n/a

n/a

n/a

0.3 (0.3, 0.3)

n/a

n/a

n/a

n/a

0.8 (0.7, 0.8)

Reference

Reference

Reference

Reference

Reference

1
2-3
4-5
≥6

1.3 (0.6, 2.8)
2 (0.5, 8.2)
10.3 (1.4, 74.8)
0.3 (0, 2.1)

0.8
1.4
1.5
0.6

n/e
n/e
n/e
n/e

1.3
1.8
2.6
1.4

1.1
1.5
2.6
1.1

Antibiotics

Charlson
comorbidity indexb

a
b
c
d

(0.7,
(1.1,
(0.6,
(0.5,

1)
1.9)
4.1)
0.8)

(1.2,
(1.6,
(2.1,
(1.2,

1.4)
2)
3.1)
1.6)

Urinary tract
infectionOR (95% CI)a

(1.0,
(1.3,
(2.1,
(0.9,

1.3)
1.8)
3.2)
1.3)

Unadjusted OR for any complications within 30 days in respective patient cohorts.
Truncated to 2017-2020.
n/a refers to “not applicable”.
n/e refers to “not estimable”. Abbreviations: OR, odds ratio; PcV, penicillin V.
Table 3
Outcomes complications within 30 days in the bronchitis, pharyngotonsillitis, otitis, sinusitis, and UTI cohorts, adjusted ORs.
Patient
cohorts
Otitis

Pharyngotonsillitis

Sinusitis
Bronchitis

UTI

Treatment with antibiotics
Complications
Mastoiditis
Bacterial meningitis
BSI
Total
Peritonsillar abscess
Retro- parapharyngeal abscess
Rheumatic fever
Necrotizing fasciitis
BSI
Total
Brain abscess
Pneumonia
BSI
Total
Febrile UTI
BSI
Total

b

Untreated, c/n (%)

Treated, c/n (%)

6/18,242 (0.03)
4/18,242 (0.02)
1/18,242 (0.01)
11/18,242 (0.06)
299/62,383 (0.48)
27/62,383 (0.04)
0/62,383 (0)
2/62,383 (0)
6/62,383 (0.01)
321/62,383 (0.51)
4/23,451 (0.02)
1594/80,387 (1.98)
7/80,387 (0.01)
1597/80,387 (1.99)
417/33,536 (1.24)
63/33,536 (0.19)
469/33,536 (1.4)

35/89,195 (0.04)
8/89,195 (0.01)
2/89,195 (0)
43/89,195 (0.05)
1290/128,833 (1)
44/128,833 (0.03)
0/128,833 (0)
2/128,833 (0)
5/128,833 (0)
1318/128,833 (1.02)
2/39,307 (0.01)
1703/31,576 (5.39)
1/31,576 (0)
1704/31,576 (5.4)
1430/162,560 (0.88)
59/162,560 (0.04)
1470/162,560 (0.9)

Adjusted
ORa

Lower
95%
CI

Upper
95%
CI

Pvalue

0.840
3.259
3.010
1.327
0.427
1.053
.
1.488
2.029
0.448
2.734
0.377
3.312
0.378
1.275
4.254
1.389

0.352
0.978
0.268
0.682
0.377
0.651
.
0.206
0.616
0.396
0.499
0.352
0.404
0.352
1.141
2.971
1.250

2.001
10.859
33.844
2.580
0.485
1.703
.
10.762
6.684
0.507
14.977
0.405
27.185
0.405
1.424
6.092
1.544

0.69
0.05
0.37
0.40
<.0001
0.83
0.69
0.24
<.0001
0.25
<.0001
0.26
<.0001
<.0001
<.0001
<.0001

a

Adjusted OR for a complication within 30 days. No antibiotics compared to Antibiotics. Adjusted for sex, age, comorbidities. 2017-2020.
c/n refers to the number of cases of complications over the total number of infectious episodes. Abbreviations: BSI, blood stream infection; OR,
odds ratio; UTI, urinary tract infection.
b

women treated with NSAIDs than those who received antibiotics
across all three trials. This is likely due to a protective effect of antibiotics rather than the harm caused by NSAIDs, but it could be
that paracetamol is a safer option to use as pain relief in UTIs (Vik
et al., 2018).
In a UK study, they compared general practices with high and
low rates of antibiotic prescription for RTI. They found no association between practices with a low proportion of RTI consultations
with antibiotics prescribed and complications, such as mastoiditis,
empyema, meningitis, intracranial abscess, and Lemierre syndrome
(Gulliford et al., 2016). For pneumonia, there was a slightly increased risk at general practices with a low prescription rate (<115
per 10 0 0) compared with a higher rate (≥147 per 10 0 0). However,
data from randomized controlled trials of lower RTI and treatment
with amoxicillin or placebo in patients where pneumonia is not
suspected shows little beneﬁt from treatment. In a primary care
study, where 2061 adults were randomized to amoxicillin 1 g three

Our ﬁndings of increased risk for infectious complications due
to untreated lower UTI is in line with the ﬁndings of a large cohort
study of patients aged 65 years or older with lower UTI in primary
care in the United Kingdom (Gharbi et al., 2019). They found an
OR 8.08 (95% CI: 7.12-9.16) of BSI within 60 days after the diagnosis of lower UTI. However, they did not limit their classiﬁcation
codes used to identify BSI to gram-negative bacteria, which is the
common cause of urosepsis, and included codes for sepsis due to S.
pneumoniae and sepsis due to Staphylococcus, among others. Their
use of a more liberal inclusion of BSI pathogens probably explains
the higher OR for BSI in their study compared with ours. There
are at least three published randomized clinical trials that have
compared treatment with nonsteroidal anti-inﬂammatory drugs
(NSAIDs) with antibiotics in women with lower UTIs (Gágyor et al.,
2015; Kronenberg et al., 2017; Vik et al., 2018). These studies all
show a longer time for symptom relief in the NSAID groups. Also,
the number of complications with pyelonephritis is higher among
184
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Figure 1. Forrest-plot urinary tract infection interactions with antibiotics and sex, age and Charlson comorbidity index, respectively. Abbreviations: CCI, Charlson comorbidity
index; OR, odds ratio.

times daily for 7 days or placebo, no effect on the duration of
symptoms rated “moderately bad” or worse, and no increased risk
for hospitalization or mortality was seen (Little et al., 2013a). In our
study, 33.5% of those with acute bronchitis were treated with antibiotics. This is despite clinical guidelines that advise against initiating antibiotic therapy for acute bronchitis (Harris et al., 2016).
In our pharyngotonsillitis cohort, 69.5% were given antibiotic treatment. European clinical guidelines (European Society of Clinical
Microbiology and Infectious Diseases) advise against antibiotics for
those with less severe presentation (0-2 Centor criteria) (Pelucchi
et al., 2012). For patients with >2 centor criteria, beneﬁts should
be weighed against side effects, and prevention against suppurative complication is not a treatment indication according to the
European Society of Clinical Microbiology and Infectious Diseases
guideline. Built-in computer-assisted decision support in the electronic health records may be one way to help primary care doctors
in their treatment decisions (Gonzales et al., 2013). Improving antibiotic prescription in outpatient care must be an ongoing project.
Conditions where antibiotics are not needed (acute bronchitis, viral
pharyngitis) but still prescribed are obvious areas for improvement.
Methods that increase the use of evidence-based guidelines for diagnosis and management of URIs in practice, together with regular feedback to clinicians of antibiotic prescribing practices are established features in current outpatient antibiotic stewardship programs (Mölstad et al., 2017; Sanchez et al., 2016).
The ﬁndings of a lower adjusted OR for complications in those
not treated with antibiotics in the bronchitis and pharyngotonsillitis cohort were most likely an effect of confounding by indication. Patients with sore throat who have fever or pus on tonsils
are more likely to be given antibiotics than those who lack these
signs (Little et al., 2013b). The same signs are also associated with
more complicated course; thus, disease severity (which we unfortunately lacked information on) confounded our estimates.
The COVID-19 pandemic started in Sweden, with the ﬁrst notiﬁed cases in late February 2020. The pandemic had great effect on
the health care system. Because this was a sensitivity analysis, we
calculated the adjusted ORs for complications, excluding the year
2020. The results did not change in any signiﬁcant way (Table S5).

year period. But to verify generalizability, conﬁrmation of the ﬁndings is warranted in patients from other geographical regions and
health care settings. Data on diagnoses were collected from patient records, which depend on correct diagnoses and data entry by health care staff and may carry a risk of misclassiﬁcation
(Ludvigsson et al., 2011). The quality of the data on prescriptions is
high because the information is gathered automatically. The coverage of the data is over 99% (Wallerstedt et al., 2016). On the other
hand, all prescriptions dispensed are not used by the patient.
Conclusion
No increased risk for suppurative infectious complications was
seen within 30 days after diagnosis with otitis, pharyngotonsillitis, sinusitis, or acute bronchitis among cases treated with antibiotics compared with those who were not. Based on our data, antibiotic use has limited beneﬁts for reducing the risk of URTI complications. For lower UTI, an increased risk for febrile UTI and BSI
was evident, especially for women, children, and those age 70 and
older. A careful risk-beneﬁt analysis is needed for guidelines recommending no antibiotic or deferred antibiotic treatment for cystitis.
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