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Abstract

Background. The safety of non-steroids anti-inflammatory drugs (NSAIDs) in the context of
pharyngitis is doubtful with contradictory results in the literature.

Objective. To evaluate the risk of peritonsillar abscess (PTA) associated to NSAIDs consumption
during a pharyngitis episode observed in primary care.

Method. A retrospective cohort study using Observatory of General Medicine Datalink from 1995
to 2010. All patients consulting a GP from the Datalink network for pharyngitis have been included.
The occurrence of a PTA in the 15 days following the consultation for pharyngitis was matched.
The association between PTA and prescriptions of NSAIDs was studied via an adjusted logistic
regression model.

Results. During the study period, 105 802 cases of pharyngitis and 48 cases of PTA following a
pharyngitis were reported, concerning respectively 67 765 and 47 patients. In the multivariate
analysis, the risk of PTA was associated positively with a NSAIDs prescription (OR = 2.9, 95%
Cl =1.6-5.2). Other factors associated with PTA occurrence were the prescription of corticosteroids
(OR = 3.1, 95% Cl = 1.3-7.6) and an age between 20 and 40 years (OR = 5.7, 95% Cl = 2.5-13.0). The
prescription of antibiotics was not significantly associated with PTA (P =0.7).

Conclusion. Prescription of NSAIDs in pharyngitis may increase the risk of PTA. This study
encourages considering cautiously the balance between benefits and harms before prescription of
NSAIDs for pharyngitis.

Key words. Common illnesses, ear, nose and throat (ENT, otolaryngology), infectious diseases, pharmacology/drug reactions,
primary care, upper respiratory infections/common cold/bronchitis.

Introduction France (13.6/100 inhabitants per year) (1,2). Pharyngitis is mostly
diagnosed in primary care (74% in USA) (3). Symptoms are domi-

Pharyngitis is a common pathology with 15 million consultations . . g K ;
nated by fever associated with odynophagia, sometimes intense.

each year in the USA (4.7/100 inhabitants per year) and 9 million in
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One of the complications of pharyngitis is the peritonsillar abscess
(PTA)—an inflammation often suppurative of the tonsil lodge, con-
cerning 0.1-0.3% of cases, appearing within 15 days after pharyn-
gitis (4-6). In 10% of cases, PTA may be inaugural (5-7).

Several risk factors for PTA have been found in the literature
such as active smoke (4,8), age between 21 and 40 years (4,9) and
being a male (4,8). A higher but not significant frequency of PTA
during winter and spring has also been found in one study (9). To
date, immunodeficiency situations (diabetes, cancer, etc.) have not
been found as risk factors for PTA (5), but only few studies have
investigated them (4,8,9).

In most cases, pharyngitis imposes symptomatic treatment only
(2,10). Paracetamol is commonly used as part of pharyngitis to
relieve pain and fever (11,12). When paracetamol is insufficient,
non-steroidal anti-inflammatory drugs (NSAIDs) can provide addi-
tional benefits. Several studies recognize the superiority of NSAIDs
over paracetamol for the management of these symptoms (13-17).

Yet, there are some doubts about the safety of NSAIDs in the
context of pharyngitis. Several studies show contradictory results on
the possible link between NSAID use in pharyngitis and the occur-
rence of PTA (6-9,18).

This uncertainty about the safety of NSAIDs leads to different
recommendations varying between countries. In the USA and in
the UK, it is recommended to treat pharyngitis—including group
A streptococcus (1)—using NSAIDs for better symptom relief
(1,19,20). In France, it is recommended to not use NSAIDs in phar-
yngitis because of the risk of complications, though these recommen-
dations are based on a low level of evidence (expert advice) (2,5,21).

The objective of this study was to evaluate the risk of PTA asso-
ciated to NSAIDs consumption during pharyngitis observed in pri-
mary care practice.

Methods

Data

A primary-care network of >120 French GPs all members of the
‘Observatory of General Medicine® (OMG) routinely collected
exhaustive data of their daily activity (22) in particular diagnosis
and drug prescriptions for every consultation. Between 1995 and
2010, >6 million consultations involving ~690 000 patients were
recorded (23). This representative database (23,24) was designed
and managed by the French Society of General Medicine (SFMG).
Participation of GPs was based on volunteering: data were not
restricted to GPs who met diagnosis coding quality thresholds.

Diagnosis of consultations was encoded by GPs using a thesau-
rus validated in France: the Dictionary of Consultation Results (25).
This dictionary gathers the consultation results (CR) i.e. diagnoses
and syndromic tables observed at least once a year by a GP on aver-
age. There are currently 278 CR in the Dictionary of Consultation
Results (26). Each CR is associated with one code or more of the
International Classification of Diseases (10th Revision, Clinical
Modifications) and contains mandatory criteria to homogenize
the CR between doctors. ‘Pharyngitis’ and ‘PTA’ CR are detailed in
Supplementary Material. Criteria for ‘PTA’ didn’t change during the
study’s period. Criteria for pharyngitis didn’t change between 1995
and 2005. In 2005, the criteria for ‘pharyngitis’ were detailed by
adding the subcriterion ‘no characteristic nasal discharge’.

All consultations with a CR coded ‘Pharyngitis’ were included
in the study. There were no exclusion criteria. For each included
pharyngitis consultation, occurrence of PTA for the same patient
was researched in the 15 days following the consultation. In case of

multiple consultations for ‘Pharyngitis’ by the same patient during a
15 days period, only the last consultation date was conserved, which
incorporated the full prescriptions list of the previous consultations.
PTA without prior pharyngitis was not included.

The variables extracted from the database were date of consulta-
tion, sex, age, presence of diabetes or cancer in the year preceding the
consultation and prescriptions of AINS (by using ATC code ‘M01A’),
corticoid or antibiotics.

Statistical analysis
This study was a retrospective cohort study

A logistic regression model was used to study the relationship
between prescription of NSAIDs during pharyngitis and the occur-
rence of PTA. Because some patients consulted several times for
pharyngitis during the study period, we used a generalized estima-
tion equations technique, in order to obtain robust SEs of parame-
ters estimates. For the multivariate analysis, we selected independent
variables with a P value of <0.20 in univariate analysis, and we
retained variables by progressive elimination (stepwise backward).

Because we suspected that age may not have a linear effect on the
occurrence of PTA, three classes were used: 0-19, 20-39, 40 years
and over, to be comparable with the other studies found in the lit-
erature (4,8,9).

Ethic

The use of OMG database for scientific research has been author-
ized by the National Commission of Informatics and Civil Liberties
[Commission Nationale de I'Informatique et des Libertés (CNIL)]
(agreement 7z = 311 668). Patient’s consent for the collection and use

of their consultation data for scientific research was also collected
(23).

Results

Descriptive analysis

During the following period, 124 GPs participated allowing the
identification of 105 866 pharyngitis, only 64 pharyngitis had miss-
ing data for analysis (0.07% of datas) and were excluded. 105 802
pharyngitis were analysed. Among these consultations, 48 were fol-
lowed by PTA within 15 days of pharyngitis (0.04%). These con-
cerned 67 765 patients, of which 47 had a PTA. Among patients,
48 637 (71.8%) had a single consultation for pharyngitis, 10 857
(16.0%) had two consultations and 8271 (12.2%) had three or more
consultations.

Descriptive analysis of consultations is reported in Table 1.
Among the studied consultations, 22% lead to a NSAIDs prescrip-
tion (7 = 23 404), 5% to a corticoids prescription (7 = 4979) and
59% to an antibiotic prescription (1 = 62 802). Penicillins accounted
for 60% of antibiotics prescribed (7 = 37 501).

The mean age was 25 years for patients with pharyngitis (inter-
quartile range (IQR) = [8; 37]) and 31 years for patients with PTA
(IQR = [21; 39]). Patients with pharyngitis were aged from 0 to
109 years and those with PTA from 7 to 58 years. No PTA were
found for patients with diabetes or cancer during the study.

Statistical analysis

Univariate analysis

In the univariate analysis, the occurrence of PTA was significantly
associated prescription of a NSAIDs (OR = 2.6 [1.4; 4.5], P = 0.001)
and prescription of corticosteroids (OR = 2.9 [1.2; 6.9], P = 0.014)
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(Table 2). It was also associated with age group (P < 0.001) with
the highest OR for patients between 20 and 39 years old (OR = 5.9
[2.6513.6]). We did not find associations between PTA and antibiotic
prescription, sex or consultation period.

Multivariate analysis

In the multivariate analysis, the occurrence of PTA was signifi-
cantly associated with prescription of NSAIDs (adjusted odds ratio
(aOR) = 2.9, 95% CI = 1.6-5.2, P < 0.001) (Table 2). Corticoids
prescription are also positively associated with occurrence of PTA
(@aOR =3.1,95% CI = 1.3-7.6, P = 0.011), as age over 20 years with

the highest value for the age group 20-39 years (aOR = 5.7, 95%
CI = 2.5-13.0, P < 0.001).

Discussion

By using a large database about consultations in primary care, we
were able to study the association between NSAIDs prescription
during pharyngitis and the risk of PTA occurrence in primary care.
Our results confirm that patients with a NSAIDs or corticosteroids
prescriptions or those aged between 20 years and over were associ-
ated with an increased risk of PTA after pharyngitis. These results

Table 1. Descriptive statistics of consultation for pharyngitis and PTA following a pharyngitis, Observatory of General Medicine, 1995-2010,

France
Pharyngitis consultation PTA following a pharyngitis
consultation
Number % Number %

Gender

Males 46 507 44.0 21 43.8

Females 59295 56.0 27 56.2
Age (years)

<19 48 843 46.2 7 14.6

20-39 34513 32.6 29 60.4

>40 22 446 21.2 12 25.0
Treatments

NSAIDs 23163 21.9 20 41.7

Corticoids 4945 4.7 6 12.5

Antibiotics 62 168 58.8 27 56.3

Of which penicillins 37118 59.7 20 41.7

Of which macrolides 14 523 23.3 N 10.4

Of which cephalosporins 9246 14.9 2 4.2

Of which others 1281 2.1 0 0.0
Associated disease

Diabetes 1205 1.1 0 0.0

Cancer 155 0.1 0 0.0
Consultation period

January-March 27 623 26.1 16 33.3

April-June 28 386 26.8 9 18.8

July=September 22 438 212 8 16.7

October—December 27 355 25.9 15 31.3

Table 2. Determinants of PTA occurrence following a pharyngitis consultation, Observatory of General Medicine, 1995-2010, France

PTA following a pharyngitis consultation

univariate analysis

PTA following a pharyngitis consultation
multivariate analysis

OR (95% CI) P value aOR (95% CI) P value

Gender female 1.01 (0.57-1.78) 0.978
Age

<19 years Ref <0.001 Ref <0.001

20-39 years 5.94 (2.60-13.56) 5.66 (2.46-12.99)

>4() years 3.78 (1.49-9.61) 3.81 (1.49-9.78)
NSAIDs prescription 2.55 (1.44-4.52) 0.001 2.86 (1.58-5.17) 0.001
Corticoids prescription 2.93 (1.24-6.88) 0.014 3.14 (1.29-7.64) 0.011
Antibiotics prescription 0.90 (0.51-1.59) 0.723 - -
Trimester - -

January-March Ref 0.336

April-June 0.49 (0.21-1.14)

July-September 0.69 (0.31-1.56)

October-December 0.95 (0.47-1.91)

P-values <0.05 are indicated in bold.

8102 1equisnoN ¢ uo 1senb Aq 0881/ 1S/1 | L Awo/eidwel/ea01 "0 L /10pAoBASqe-aoILe-00uBApe/eIdwe)/woo dno olwapede//:sdiy Woll papeojumMo(]



Family Practice, 2018, Vol. XX, No. XX

suggest that NSAIDs or corticosteroids prescriptions may have
increased the risk of PTA after pharyngitis. We did not find asso-
ciations between occurrence of PTA and sex, consultation period or
antibiotics prescription.

Strengths and limitations

A major strength of our study was the large database used, which
listed >6 million consultations, enabling a retrospective cohort
study. The use of a retrospective cohort was necessary because of
the very low incidence of PTA. Another strength of this study is
that GPs of the OMG are representative of French doctors (23,24),
at the only exception of those in the rural sector being underrep-
resented (27). Patient characteristics (age, sex) do not significantly
differ from those of the French population (27). CR between
physicians was homogenized with the use of the Dictionary of
Consultation Results, also limiting the risk of diagnostic error and
misclassification bias.

However, this study has some limitations. Because of its ret-
rospective nature, some variables have not been collected, such
as smoking or the result of a rapid diagnostic test of Group
A B-hemolytic streptococcus (GAS), searching for antibodies anti-
GAS. This test, achievable in 5§ minutes in ambulatory care, was
used to confirm or not the presence of a GAS. This detection would
have been interesting, as several authors consider that PTA is a spe-
cific complication of GAS (2), whereas several studies find multi-
bacterial PTA, sometimes without GAS (7-9,28-30). We only had
access to ATC codes, and information on the name of prescribed
NSAIDs was not available. An NSAID agent-based analysis could
have been informative as well: if all PTA had taken place with ibu-
profen, this would have provided additional interesting informa-
tion. Nevertheless, a large meta-analysis of the Cochrane library
didn’t show significant difference in terms of adverse event profile
between the different NSAIDs (31).

Available data on NSAIDs, corticosteroids and antibiotics are
prescribing data. Patients may not have followed the prescribing
procedures (doses, intervals between two catches or total treat-
ment time). On the other hand, some patients may have consumed
NSAIDs although without prescription. This is because in France
(as in other countries), some of these treatments may be issue over-
the-counter: each year, several million boxes of ibuprofen are sold in
France without medical prescription (11).

Moreover, patients may have consulted other doctors for their
pharyngitis or PTA and consultations would not be recorded in
the database. The intensity of the symptoms experienced during
PTA (fever, trismus, alteration of the general state) could conduct
the patients to consult directly in emergency departments. The
missed cases bias should be an explanation of our low rate of PTA
(4,32,33). This could also conduct to underestimate the risk of PTA
under NSAIDs.

The last limitation was due to the non-interventional nature
of the study. Patients suffering from pharyngitis were not rand-
omized for NSAIDs prescription. This could result to an indica-
tion bias: NSAIDs could be more prescribed for the most painful
patients. We didn’t find evidence in the literature that pain inten-
sity was a risk factor of PTA, but this is an assumption that cannot
be excluded. In this hypothesis, the risk of PTA under NSAIDs
could have been over estimated. Indeed, the causal link between
NSAIDs prescription and PTA could not be definitively proved by
our analysis, but this study, however, reflected the actual practices
in primary care.

Comparison with existing literature

These results are consistent with some other published studies.
However, when studying the association between NSAIDs and PTA
during pharyngitis, the majority of studies focused only on patients
suffering from PTA (6,9,18,30). Only one another case-control study
was reported, where non-prescription of NSAIDs was associated
with PTA (8). In this study, controls where patients suffered from
sore throat, not only pharyngitis (8). This makes difficult to compare
this result to ours. The risk of PTA could be lesser for a nasophar-
yngitis than for pharyngitis. Patients with nasopharyngitis could
receive more NSAIDs than those with pharyngitis and so decrease
the risk of PTA in the treated group. To explain an increased risk of
PTA under NSAIDs, several mechanisms have been proposed: alter-
ation of the immune response by decreasing degranulation of the
neutrophil cells (34) up to agranulocytosis (35) and/or delayed diag-
nosis by reduction of symptomatology (36).

NSAIDs exposure rates varied widely among studies, ranging
from rates <10% (7) to 80%, sometimes with confusion between
NSAIDs and corticosteroids (6,8,9,18,30). The role of corticoster-
oids was also suspected in the literature, mainly because of their
immunomodulatory properties (37).

Several studies found similar results to ours concerning the lack
of protection of antibiotics in the appearance of PTA (4,6,7,9,30,38).
However, a meta-analysis found a modest protective effect of anti-
biotics but for all sore throats confounded (39). Several hypotheses
have been put forward to explain these results: a greater frequency
of antibiotic treatments in patients most at risk of complications
(38), a co-prescription antibiotics—NSAIDs (30) or the rapid devel-
opment of PTA, 2-3 days after the first symptoms of pharyngitis,
leaving no time for antibiotic therapy to be effective (4).

As in our study, the average age of patients with PTA in the lit-
erature ranged between 27 and 32 years (4,7-9,18,30,40,41) and
mainly concerned the age group 20-40 years (4,8,9). Contrary to
our study, a Swedish one found a considerably higher incidence of
PTA among the 14-21 years old age group than older age groups
(42) but studied both PTA and peritonsillar cellulitis. The risk of
PTA could be very low before 14 years old and be higher after
14 years old. In our study, we only had seven PTA for patients aged
0-20 years old. We would have an important lack of power if this
age group was split to confirm this interpretation. The absence of
PTA in patients aged 60 years and older in our data can be explained
by the low incidence of pharyngitis at these age (6.13%), confirmed
in other studies (7,9,30).

The predominance of PTA among males (55-65% of PTA) has
been already reported (6,8,9,29,30,40,41) and could be explained
by tobacco exposition that is a risk factor for PTA (4,5,8). Smoking
is more prevalent with men, with consumption peaking between 20
and 40 years (43). There is no clear explanation for the increased
risk of PTA by smoking.

Seasonality was not highlighted in our study. This was mentioned
in only two studies (9,41), but with a non-significant effect on the
risk of PTA.

The delay between the first oropharyngeal symptoms and the
appearance of peritonsillar phlegmon is poorly understood. A study
estimates it to 4 days with extremes ranging from 1 to 15 days (6).

Because PTA is an infectious complication, immunosuppres-
sion may be a risk factor. The only data available in our database
for immunosuppression were the presence of cancer or diabetes.
However, the absence of patients with diabetes or cancer suffer-
ing from PTA did not allow us to explore this hypothesis. The few
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studies investigating this subject have also found very low numbers
of PTA in these populations, thus preventing an conclusion to be
drawn (4,8,9).

In our study, the frequency of consultations for PTA after a con-
sultation for pharyngitis in primary care (0.04%) was lower than
the frequency of PTA found in the literature: 0.1% in a French hos-
pital study and 0.1-0.2% in two English studies carried out on an
outpatient basis (4,33,38). This could be explained by the missed
case bias, but also because the other studies took into account all
the PTAs preceded or not by a consultation for pharyngitis (4,38).
Furthermore, contrarily to the other French study, we did not con-
sidered consultations in hospital emergency departments (7,9,30).

This study took into account only patients consulting their GP
for pharyngitis, so it cannot be generalized to all sore throat or to all
patients with pharyngitis who self-medicate.

Implication for research and practice

This study showed that the prescription of NSAIDs in pharyngitis
is independently associated with a higher risk of PTA. This result
encourages careful consideration of the balance between benefits
and harms before prescription of NSAIDs for pharyngitis, espe-
cially for patients aged 20-39 who appear to be at highest risk
of PTA. These results, however, should be moderated because the
risk of PTA remains low despite the prescription of NSAIDs. Yet,
the potential severity of PTA should impose vigilance against any
preventable risk factor. It seems important to explain the benefit-
risk balance of NSAIDs to patients before any prescription or
non-prescription, as NSAIDs are available over-the-counter. In
order to determinate at best the risk factors for PTA and prove
causal links, a randomized prospective study would be ideal. Yet,
the low incidence of PTA makes such study difficult to conduct in
practice. A national database in general practice with standardi-
zation of the results of consultation would at least refine these
results.

Supplementary material

Supplementary material is available at Family Practice online.
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