Single-dose dexamethasone as an adjuvant therapy for sore throat
in adults: A cohort study
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Abstract

Background: Several studies have suggested that a short course of corticosteroid therapy with the standard care increases
complete sore throat resolution in 24 hours, however, corticosteroids are yet to be a common prescription for acute sore throat
patients. This study aimed to confirm the effectiveness and safety of adjuvant corticosteroid treatment with standard care,
by investigating the treatment response and prognostic factors associated with increased symptom resolution. Methods:
This retrospective study included 40 patients with acute sore throat symptoms. The degree of sore throat was checked using
the manner of Numeral Rating Scale (NRS). Patients were orally or intramuscularly administered a single dose of 10 mg of
dexamethasone as an adjuvant therapy with conventional treatments. Treatment response was stratified according to the degree
of resolution of sore throat at 24 hours. Results: Of the 40 patients involved, 27 (67.5%) showed more than 50% reduction
in NRS in 24 hours. On the contrary, 9 patients (22.5%) experienced less than 50% sore throat resolution, while 4 (10%)
reported no significant pain relief. Multivariable logistic model controlling for significant covariables revealed that cough (OR,
0.02; 95% confidence interval, 0.01-0.40; p = 0.01) was an independent factor for predicting treatment response. In addition,
post-hoc analysis showed a negative association between treatment response and the degree of cough (86.7% in no cough vs.
75.0% in intermittent cough vs. 47.1% in persistent cough, P = 0.023). Additionally, none of the patients experienced infection
complications. Conclusions: A single-dose dexamethasone as an adjuvant therapy with standard care is an effective and
safe strategy for patients presenting with acute sore throat in primary care clinics. Specifically, the efficacy of corticosteroid

treatment for sore throat was higher in patients without cough.

What’s already known about this topic?

e One of the most common presenting complaints among patients in outpatient care clinics is sore throat.

e Non-steroidal anti-inflammatory drugs or acetaminophen as the main management strategy provide
insufficient pain relief in many cases.

e Several studies have suggested that a short course of corticosteroid therapy with the standard care
increases complete sore throat resolution in 24 hours.

What does this article add?

e Adjuvant dexamethasone resulted in a high proportion of patients reporting sufficient response in sore
throat patients.
e Cough was significantly negatively associated with treatment response.

Introduction

One of the most common presenting complaints among patients in outpatient care clinics is sore throat [1],
resulting in approximately 5% of all outpatients visits [2]. Bacterial- or viral-induced acute pharyngotonsillitis
is the cause of more than 75% of sore throats [3]. Several national guidelines recommend pain relief with



non-steroidal anti-inflammatory drugs (NSAIDs) or acetaminophen as the main management strategy [4-
6]. However, these drugs provide insufficient pain relief in many cases. Although less than 10% of adult
pharyngotonsillitis are caused by bacteria and the risk of suppurative complications is low, primary care
physicians usually prescribe antibiotics, despite their limited symptomatic benefit [7-9].

The need to reduce pain relief consumption has led to a focus on alternative treatment with corticosteroids
[10]. Corticosteroids are potent anti-inflammatory mediators. Results of several randomized control trials
have suggested that short courses of corticosteroid therapy provide symptomatic relief benefits to sore throat
patients, with no safety concerns [11-13]. A systemic review revealed that patients treated with a single
steroid dose were more likely to experience complete sore throat resolution within 24 hours, in a setting of
antibiotic use in both the steroid and placebo groups [14]. Recently, another primary care randomized trial
showed that oral corticosteroid administration unaccompanied by immediate antibiotic use increased the
proportion of patients with sore throat resolution within 48 hours [15]. Despite this new potential practice
changing evidence, corticosteroid prescribing remains uncommon and the previous conventional treatments
such as antibiotics, remain the norm [16].

This study confirmed the effectiveness and safety of adjuvant corticosteroid treatment with standard care and
provided evidence for the wide application of this new strategy in primary care, by investigating treatment
outcomes in sore throat adults 18 years or older and the prognostic factors associated with increased symptom
resolution.

Materials and methods
Study Design and Patients

This retrospective study included 40 military patients presenting to the Victory hospital of the 15th infantry
division of the army with acute sore throat symptoms from May 1 to December 31, 2019. Included patients
were aged 18 years or older, prescribed a single dose of oral or intramuscular dexamethasone, and hospital-
ized for at least 1 day in the short-term care center of the hospital. Patients suspected to have infection
complications, determined via a lung sound crackle, chest X-ray haziness, peritonsillar abscess, or throm-
bophlebitis in the internal jugular vein, were excluded. This study was approved by the Institutional Review
Board (IRB) of the Republic of Korea Army (AFMC-20042-IRB-20-042) and performed in accordance with
the amended Declaration of Helsinki. Because this study was a retrospective analysis, the informed consent
requirement was waived by the IRB.

Data collection and Procedures

Baseline clinical features, symptoms, and signs were obtained via a review of the patients’ electronic medical
records. The degree of sore throat was checked using the manner of Numeral Rating Scale (NRS), ranging
from 0 to 10, where 0 is no pain and 10 is the worst pain imaginable. If radiologic (Chest x-ray) and
laboratory tests such as white blood cell counts, were conducted, these data were also collected. Because
rapid streptococcal antigen tests were not available at this hospital, it was not performed for any of the
patients. Patients were orally or intramuscularly administered a single dose of 10 mg of dexamethasone as
an adjuvant therapy with conventional treatment such as anti-pyretics and anti-histamines. The clinician
decided to offer antibiotic prescriptions with the usual instruction. All patient treatment prescriptions were
recorded.

Treatment response and outcomes

Treatment response was stratified according to the degree of resolution for sore throat at 24 hours, as reported
by the patient via clinician examination; non-responders with no improvement at 24 hours, partial responders
with less than 50% NRS reduction compared with the score at admission, and responders with a more than
50% change in NRS. The primary outcome was the proportion of responders and the factors associated with
response to dexamethasone. The secondary outcomes were as follows: 1) resolution of fever at 24 hours; and
2) Safety of infection after adjuvant dexamethasone. The safety profiles of steroid use-induced infectious
disease were collected from patient electronic medical records.



Statistical analysis

Descriptive data are expressed as proportions, and continuous variables as mean plus standard deviation.
Continuous variables with normal distribution were compared using the paired t-test. Univariate and multi-
variate logistic regression modelling identified factors associated with treatment response. A final model was
constructed using a stepwise method with backward selection; p values < 0.15 in univariate analysis were set
for the entry of variables. The Linear-by-Linear association test was used to analyze trends for categorical
variables. Two-sided p values < 0.05 were considered to indicate significance. All analyses were performed
using the SPSS ver. 24.0 (IBM Corporation, USA) software.

Results
Patient characteristics

After assessing for eligibility, 40 patients treated with adjuvant dexamethasone and evaluated on the response
of sore throat at 24 hours, met the inclusion criteria. Additionally, 21 patients had Chest X-rays and 16
had their complete blood count determined. The baseline characteristics of patients are shown in Table 1.
Because of the present study was conducted in a military hospital, all 40 patients were men and their mean
age was 21.3 years (standard deviation [SD], + 1.4 years). Patients visited the hospital a mean of 3.6 days
(SD, + 1.2 days) after symptom onset. The mean score of NRS for sore throat at admission was 6.9 (SD, +
1.9). The most common symptom was febrile sensation (95.0%) with mean 38.0 (SD, +- 0.9). Most patients
had more than a grade 3 tonsillar swelling (67.5%) and tonsillar exudate (75.0%). Of the 40 patients, 29
had a modified Centor score of 2 or 3 (72.5%). Almost every patient received antibiotics (95.0%); 26 had
immediate antibiotics therapy (66.7%) and 13 had delayed antibiotics therapy (33.3%) due to the absence
of the rapid streptococcal antigen test. None of the 21 patients (52.5%) who had a chest X-ray at admission
presented with pneumonia.

Treatment outcomes

Compared with the score at admission, the NRS for sore throat at 24 hours after admission (mean, 3.0 +-
1.9) was significantly resolved (Table 2). Of the 40 patients, 24 (67.5%) reported a more than 50% reduction
of NRS in 24 hours, and were classified as responders. On the other hand, 9 patients (22.5%) experienced less
than 50% resolution of sore throat and 4 (10%) had no significant pain relief. Most patients reported fever
resolution at 24 (92.5%) or 48 (87.5%) hours. There were no reports of infection complications according to
the patient electronic medical records.

Prognostic factors

To investigate the prognostic factors associated with treatment response, we conducted a multivariable
logistic analysis (Table 3). Although none of variables showed a statistically significant association with
treatment response according to the univariate analysis, the multivariable logistic model controlling for
significant covariables which had a p -value less than 0.15 in the univariate model (duration of symptoms
before admission, cough, nausea, and hemoglobin), revealed that cough (OR, 0.02; 95% confidence interval,
0.01-0.40; p = 0.01) was an independent factor for predicting treatment response.

Correlation between treatment response and cough

Since the multivariate model showed that cough was associated with treatment response, we conducted
an additional analysis for cough (Table 4). We classified cough into 2 groups based on symptoms; some
patients had intermittent cough in particular situations or time, especially during sleep at night, while
others experienced persistent cough all day. Treatment response showed a negative association with the
degree of cough (86.7% in no cough vs. 75.0% in intermittent cough vs. 47.1% in persistent cough, P =
0.023).

Discussion

In sore throat patients, adjuvant dexamethasone resulted in a high proportion of patients reporting sufficient



response. Additionally, of all the symptoms, cough was significantly negatively associated with treatment
response. Patients presenting with less cough tended to experience higher sore throat resolution. There was
no incidence of infection complications in patients. This new treatment strategy seems to be effective and
safe.

The criteria for treatment outcome evaluation in the present study was different from those of other studies, as
previous studies usually established clinical outcomes as complete resolution at 24 or 48 hours [17]. A recent
randomized trial for elucidating the efficacy of dexamethasone without immediate antibiotic use showed that
22.6% and 35.4% of patients in the dexamethasone group experienced complete resolution at 24 and 48
hours, respectively, with a risk ratio (RR) of 1.28 at 24 hours and 1.31 at 48 hours [15]. A meta-analysis
including both adults and children reported a RR of complete pain resolution of 3.2 at 24 hours and 14 %
pain reduction by corticosteroids at 24 hours [14]. However, the criteria of clinical outcomes in this study
was divided into three groups: non-responder, partial responder, and responder, because the study never
aimed to compare the effects with or without steroid, but to describe the response according to the adjuvant
steroid. Additionally, although only 2 (5%) of the patients in this study experienced complete resolution at
24 hours, 30 (75.0%) reported with an NRS of 2, 3, or 4 at 24 hours. Since a less than 4 NRS score generally
indicates mild symptoms, the response in this study was enough to prove the efficacy of dexamethasone [18].

In the present study, cough was negatively associated with the response to corticosteroid treatment. After
reviewing the symptoms in the medical record, patients with cough were stratified into two categories: those
with intermittent cough, especially during sleep at night, and those with persistent cough, regardless of the
specific condition. When we analyzed the treatment response according to the degree of cough, there was
a significant difference in sore throat resolution between cough type. Although this result has not been
evaluated in detail by other studies, we had a few hypotheses for the reason of the association between cough
and treatment response. Several mechanisms are responsible for cough reflexes in the course of pharyngitis
[19-21]. Corticosteroids suppress pro-inflammatory mediators, which could have decreased cough induced by
these mediators [22]. However, steroid use might have been insufficient for the inhibition of persistent cough
resulting from inflammation-induced nerve injury [23]. We believe that further studies can help elucidate
this mechanism.

Because this study was retrospective, antibiotic use was decided by the clinician. Although several studies
showed that most adults with sore throat do not need antibiotics, they are usually offered to adult sore throat
patients [7]. Antibiotic use can reduce the incidence of suppurative complications and provide additional
benefits to some patients with bacterial infections [24]. However, a recent study demonstrated that steroid
use without immediate antibiotic use could improve sore throat symptom recovery [15]. Also, several studies
have reported viruses as the cause of purulent or large tonsils in most patients [24,25]. The rapid streptococcal
antigen test was unavailable at the primary clinics in which the present study was conducted and most of
the included patients had a modified Centor score of 2 or 3. Therefore, almost all patients in this study were
treated with immediate or delayed antibiotics due to the fear of bacterial tonsillitis. To reduce antibiotic use
for sore throat, the evidence for adjuvant steroids should be collected continually and made widely known.

This study had several limitations. First, the small sample size could make its results less significant and
might have prevented adverse event detection. However, we had 100% of the sore throat score data and
collected information on variable symptoms, treatment options, and signs upon physical examination, to aid
our search for prognostic factors by applying these variables to the multivariate model. Secondly, the included
patients were all young men without comorbidity. There have been no studies that recruited patients with
comorbidities [14,17]. Since corticosteroid-induced infection complications may be more common in patients
with comorbidities, uncertainty remains about the prescribing of steroids to those presenting in primary
clinics. Thus, future studies in patients with comorbidities are needed. Despite these limitations, the study
has many strengths. To the best of our knowledge, this is the first study to evaluate the benefits of oral
corticosteroids for Korean sore throat patients. We also analyzed the prognostic factor associated with
treatment response, which could help in the selection of a target group of patients who would benefit from
this treatment strategy, reducing unnecessary corticosteroid use.



Conclusion

A single-dose dexamethasone as an adjuvant therapy with standard care is an effective and safe strategy for
patients presenting to primary care clinics with acute sore throat. Specifically, the corticosteroid treatment
was more efficacious in patients without cough. Therefore, it is time to switch to this new treatment strategy.
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Table 1. Patient characteristics.

Characteristics All (n = 40)
Mean age, years 213+ 14
Male 40 (100.0)
Symptoms

Sore throat at admission, NRS 69+1.9



Characteristics

All (n = 40)

Febrile sensation (n = 39)
Body temperature (n = 39),
Chills

Myalgia

Headache

Nausea

Vomit

Cough

Sputum

Rhinorrhea

Duration of symptoms before admission, days
Physical exam

Tonsilar swelling

Grade 0-2

Grade 3

Grade 4

Tonsilar exudate
Pharyngeal inflammation
Modified Centor score
Score 0-1

Score 2

Score 3

Treatment

Antibiotics

Anti-pyretic agents
Steroid

Anti-histamine agents
Gargle

NSAID lozenge
Pneumonia on Chest X-ray (n = 21)
Laboratory test (n = 16)
Hemoglobin, g/dL

WBC, * 1000/uL
Platelet, * 1000/uL

38 (95.0)
38.0 + 0.9
36 (90.0)
33

13 (32.5)
9 (22.5)

18 (45.0)
30 (75.0)
24 (60.0)

11 (27.5)
20 (50.0)
9 (22.5)

38 (95.0)
40 (100.0)
40 (100.0)
39 (97.5)
16 (40.0)
15 (37.5)
0 (0.0)

15.0 £ 1.2
11.5 £ 4.0
207.4 + 52.6

Results are reported as n (%) or mean + standard deviation. NRS, Numeral Rating Scale; NSAID, Nonste-
roidal anti-inflammatory drug; WBC, White Blood Cell.

Table 2. Outcome of sore throat treatment.

Table 2. Outcome of sore throat treatment.

Outcomes All (n = 40)
Sore throat at 24 hours, NRS 3.0 & 1.9*
Treatment response,

Non-responder 4 (10.0)
Partial responder 9 (22.5)
Responder 27 (67.5)
Fever at 24 hours (n = 39) 3 (7.5)
Fever at 48 hours (n = 23) 5 (12.5)

Infection event, including pneumonia, after treatment 0 (0.0)




Results are reported as n (%) or mean + standard deviation. NRS, Numeral Rating Scale. *Statistically

significant compared to sore throat at admission (p -value < 0.001)

Table 3. Table 3. Table 3. Table 3. Table 3. Table 3. Table 3. Table 3.
Univari- Univari- Univari- Univari- Univari- Univari- Univari- Univari-
ate and ate and ate and ate and ate and ate and ate and ate and
multi- multi- multi- multi- multi- multi- multi- multi-
variate variate variate variate variate variate variate variate
analyses analyses analyses analyses analyses analyses analyses analyses
of covari- of covari- of covari- of covari- of covari- of covari- of covari- of covari-
ables ables ables ables ables ables ables ables
associ- associ- associ- associ- associ- associ- associ- associ-
ated ated ated ated ated ated ated ated
with with with with with with with with
treat- treat- treat- treat- treat- treat- treat- treat-
ment ment ment ment ment ment ment ment
response. response. response. response. response. response. response. response.
Univariate Univariate Univariate Multivariate =~ Multivariate = Multivariate
analysis analysis analysis analysis analysis analysis

Variable OR 95% CI p-value OR 95% CI p-value
Symptoms
Duration of 1.79 0.93 to 3.46 .079
symptoms
before
admission
Sore 1.16 0.80 to 424
throat at 1.67
admission
Body 0.94 0.43 to .876
temperature 2.02
Myalgia 0.29 0.03 to 279

2.72
Cough 0.20 0.04 to .058 0.02 0.01 to .010

1.06 0.40
Nausea 0.33 0.08 to 129

1.37
Physical
exam
Tonsilar 0.89 0.21 to 3.69 871
swelling
Grade 3-4
vs. Grade
0-2
Tonsilar 1.55 0.35 to .560
exudate 6.88
Treatment
NSAID 0.58 0.15 to .435
lozenge 2.25
Laboratory
results



Table 3. Table 3. Table 3. Table 3. Table 3. Table 3. Table 3. Table 3.

Univari- Univari- Univari- Univari- Univari- Univari- Univari- Univari-
ate and ate and ate and ate and ate and ate and ate and ate and
multi- multi- multi- multi- multi- multi- multi- multi-
variate variate variate variate variate variate variate variate
analyses analyses analyses analyses analyses analyses analyses analyses
of covari- of covari- of covari- of covari- of covari- of covari- of covari- of covari-
ables ables ables ables ables ables ables ables
associ- associ- associ- associ- associ- associ- associ- associ-
ated ated ated ated ated ated ated ated
with with with with with with with with
treat- treat- treat- treat- treat- treat- treat- treat-
ment ment ment ment ment ment ment ment
response. response. response. response. response. response. response. response.
Hemoglobin  2.36 0.85 to .099

6.55

OR, Odds ratio; CI, Confidence interval; NSAID, Nonsteroidal anti-inflammatory drug.

Table 4. Treatment response according to the degree of cough. Table 4. Treatment response according to

None (n = 15)
Treatment response (+), No. (%) 13 (86.7)

Results are reported as n (%). No., Number.



