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Objective: Upper Respiratory Tract Infections (URTIs) pose a significant public health challenge worldwide. Azithromycin has been
approved for its management due to broad-spectrum antibacterial properties and favorable pharmacokinetics. This study aims to
evaluate the effectiveness and safety of Azithromycin in treatment of URTIs in a real-world setting.

Methods: This multicenter, retrospective, observational study was conducted across 184 Ear, Nose, and Throat (ENT) clinics in India.
Medical records of adults (>18 years) who received Azithromycin 500 mg for 5 days to treat URTIs and provided consent were
retrieved. Sore throat, fever, and interference with daily activities were assessed alongside clinical signs (pharyngeal erythema,
tonsillar erythema, and exudates/plugs on tonsils). Clinical global impression of change was evaluated using a 7-point rating scale.
Statistical analyses included paired #-tests for mean score changes and the McNemar—Bowker test to evaluate symptom improvement
from baseline to day 5.

Results: Data from 884 patients were analyzed. With 5 days of Azithromycin therapy, significant reduction in proportion of patients reporting
URTI symptoms and signs was noted. Proportion of patients reporting sore throat was reduced from 95.8% to 10.4%; work absenteeism
dropped from 47.9% to 1%; and fever subsided in 97.4% of patients. Clinical signs also improved notably, with moderate-to-severe pharyngeal
erythema (90.9% of patients at baseline to 13.6% at day 5), tonsillar erythema (84% of patients at baseline to 9.6%), and tonsillar exudates
(58.3% patients at baseline to 4.4%). Also, 97.2% of patients showed considerable improvement in their Clinical Global Impression score with
Azithromycin. Adverse events were reported by 2.37% of patients.

Conclusion: Azithromycin demonstrates a significant improvement in clinical manifestations of URTIs, with a low incidence of
adverse events.

Keywords: Azithromycin, Upper Respiratory Tract Infections (URTIs), URTISs, sore throat, pharyngeal erythema, tonsillar erythema,
India

Introduction

Upper respiratory tract infections (URTIs) are a common clinical presentation in the outpatient department (OPD)
in India.' About 87% of respiratory infections are attributed to URTIs.”> Amongst bacterial pathogens,
Streptococcus pyogenes, or Group A Streptococcus (GAS), causes a spectrum of diseases ranging from mild to
severe  pharyngitis.’ Other bacteria implicated in causing pharyngitis include Group B &
C streptococci, Chlamydia pneumoniae, Mycoplasma pneumoniae, Haemophilus influenzae, Neisseria

meningitidis,  Neisseria  gonorrhoeae,  Arcanobacterium  haemolyticum,  Fusobacterium  necrophorum,
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and Corynebacterium diphtheriae. Pharyngitis may accompany tonsillitis, tonsillar exudates, peritonsillar abscess,
retropharyngeal abscess, and epiglottitis.*>

In URTIs, clinicians prescribe antibiotics only if there are signs and symptoms of bacterial infections. Guidelines
recommend macrolides and penicillins for the treatment of Group A Streptococcus-mediated URTIs. Azithromycin, an
azalide macrolide antibiotic, has been approved to manage upper and lower respiratory tract infections in more than 100
countries.® Azithromycin has a spectrum of activity that encompasses the pathogens implicated in causing upper and
lower respiratory tract infections. The structural difference of azithromycin compared to other macrolides confers distinct
pharmacokinetic and pharmacodynamic advantages, which make it the preferred macrolide antibiotic for the treatment of
URTIs.”*

Antimicrobial resistance (AMR) has emerged as a chronic public health problem globally, with the forecast of
annual 10 million deaths by 2050. The prominent causes contributing to this problem are the misuse of antibiotics,

%19 and injudicious use in industrial and animal husbandry sectors.'' The long

inadequate duration of treatment,
duration of antibiotic treatment not only affects patient compliance but also increases overall cost and contributes
to the emergence of AMR. Therefore, a shorter duration of antibiotic treatment is preferred to ensure better patient
compliance and reduce the chances of developing AMR. Short-term courses of antibiotics may be an appropriate
treatment for infections in a real-life scenario.'*"?

There is limited Indian data assessing the effectiveness and safety of Azithromycin in managing URTIs such as
tonsillitis and pharyngitis. The present study evaluates the effectiveness and safety of Azithromycin in treating URTIs in

a real-life scenario.

Material and Methods
Study Design & Duration

This was a multicenter, retrospective, observational, real-world evidence study across 184 Ear, Nose, and Throat (ENT)
Centres in India conducted over a period of 12 weeks.

Patient Characteristics

Medical records of adult patients (over 18 years old) who had provided consent for the future use of their medical record
data for research were retrieved. The analysis focused on patients with URTIs who received Azithromycin 500 mg for 5
days, following local prescribing guidelines, and adhered to the treatment regimen.

Data Retrieval Method
Data was retrieved from the medical records of the patients, which matched the above inclusion criteria. The physicians
retrieved anonymized data at the source in specially designed case record forms (CRF). Three important symptoms, viz.,
sore throat or difficulty in swallowing, fever, and interference with daily activities, along with three important signs, viz.,
pharyngeal erythema, tonsillar erythema, and exudates/plugs on tonsils, were of interest. These symptoms and signs were
scored based on a three-point scale of 0—2'* as mentioned in Table 1.

Safety information in terms of reported adverse events was also recorded. The physician’s clinical opinion of the
effectiveness of azithromycin was recorded in CRF, which was an improvement in the clinical scoring system for the six

parameters described earlier.

Assessment
A score for each symptom and sign was calculated, and a cumulative score for all six parameters were assessed.
Improvement was noted after 5 days of azithromycin treatment. On day 5, the clinical global impression for change was

analyzed using a 7-point rating scale.'>'®
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Table | Clinical Scoring System for Acute Pharyngo-Tonsillitis

Sr. no Parameters Scores
I. Clinical Sore throat/ Swallowing Pain 2: Difficult to swallow
Symptoms I: Sore but can swallow

0: Very mild

2. Fever in Degree Celsius 2: 238.6
I: 37.6-38.5
0: <37.5

3. Interfering with daily activities 2: Absent from work

I: Annoying but can work

0: A little

4. Clinical Signs Pharyngeal Erythema/ Swelling 2: Severe

|: Moderate

0: Mild

5. Tonsillar Erythemal/ Swelling 2: Severe

|: Moderate

0: Mild

6. Presence of Exudates/ Plugs in Tonsils | 2: Severe

: Moderate

0: Mild

Outcome Measures and Statistical Analysis

Data was managed using Microsoft Excel. Categorical variables were presented as frequencies and percentages, while
quantitative data was summarized using mean + standard deviation (SD). The study evaluated the treatment’s effective-
ness by applying a paired #-test to assess changes in mean scores from baseline to Day 5 for the discussed clinical
parameters of URTIs. The Mc Nemar-Bowker test was used to evaluate the proportion of patients showing improvement
in symptom scores from baseline to Day 5. A significance level of p < 0.05 (95% confidence interval) was used to
determine statistical significance.

Sample Size
Convenience sampling was used as a practical method to obtain the patient’s data meeting inclusion criteria by utilizing
the medical records available from the 184 ENT Centres across India within the stipulated time.

Ethical Consideration
The Indira IVF hospital institutional Ethics Committee approved this study. The study was registered with the Clinical
Trial Registry of India (CTRI) with a registration number of CTR1/2024/04/066497.
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Results

Baseline Characteristics
Last 06 months’ databases of 184 ENT Centres across India was evaluated to include the data of 884 patients who
satisfied the inclusion criteria for assessment. The demographic parameters are mentioned in Table 2.

Effectiveness Outcomes
On Day 5, significant improvement in clinical scores across all six parameters was observed, affirming Azithromycin’s
effectiveness in improving overall clinical outcomes in URTIs (Table 3).

With Azithromycin 500 mg for 5 days’ therapy, significant reduction in proportion of patients reporting URTI
symptoms and signs was noted. Proportion of patients reporting sore throat, with or without difficulty in swallowing,
was reduced from 95.8% to 10.4% by day 5. Fever resolved in 97.4% of patients by day 5, and work absenteeism
decreased dramatically from 47.9% patients reporting the same at baseline to only 1% patients by day 5. Also, 90.9% of
patients had moderate to severe pharyngeal erythema at baseline which were reduced to 13.6% patients by day 5, and
84% patients with moderate to severe tonsillar erythema were reduced to only 9.6% patients. Only 4.4% of patients had
moderate-to-severe tonsillar exudates by day 5, a notable decrease from 58.3% patients at baseline, demonstrating
substantial clinical improvement for all parameters (Table 4).

As per investigators’ rating, 97.2% of patients reported much to very much improvement in Clinical Global
Impression score with azithromycin 500 mg once daily for five days in treatment of URTIs (Table 5).

Table 2 Demographics and Baseline Parameters

Parameter N Mean £ SD Median (IQR) Range
Age (years) 801 | 38.47 + 13.21 37(28,46) 18-8I
Pulse rate (beats/min) 591 | 84.08 + 898 84(78,90) 60114
Body weight (kgs) 716 | 6293 +11.08 62(55,70) 40-100
Height (cms) 616 | 162.65 +9.98 | 161.54(155.45,170) | 123-192.02
Temperature (degree celsius) | 594 | 37.34 £ 0.77 | 37.22(36.78,37.78) 35-39.5
Respiratory rate (per minute) | 521 17.12 £ 2.7 17(15,20) 12-22

Table 3 Effectiveness Outcomes- Changes in Mean Clinical Score

Sr. Parameter Baseline (Day 1) Day 5

No. N Mean £ SD Mean £ SD | Mean Difference £ SD | # P value
I Sore throat/ Swallowing pain 841 1.54+0.57 0.11£0.32 1.43+0.61 <0.001
2. Fever in Degree Celsius 825 1.12+0.76 0.03+0.17 1.09£0.76 <0.001
3. Interfering with daily activities 836 1.41 £0.64 0.09+0.31 1.33£0.66 <0.001
4. Pharyngeal Erythema/ Swelling 834 1.35+0.63 0.14£0.36 1.21+0.66 <0.001
5. Tonsillar Erythema/ Swelling 835 1.26+0.7 0.1£0.3 1.16£0.71 <0.001
6. Presence of Exudates/ Plugs in tonsils | 828 0.87+0.81 0.05+0.22 0.82+0.79 <0.001
7. Total Score 882 7.35+3.09 0.48x1.1 6.87+3.08 <0.001

Notes: # for mean scores: p-values calculated using “paired t-test” compared to baseline.
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Table 4 Effectiveness Outcomes — Proportion of Patients Showing Improvement in Symptom Score

Parameter N Baseline (%) N Day 5 (%) # p value

(change from baseline)

Sore throat/ Swallowing pain

Very Mild 37 4.20% 756 89.60% p<0.001
Sore but can swallow 351 40.00% 86 10.20%
Difficult to swallow 489 55.80% 2 0.20%

Fever in degrees Celsius

<375 209 24.10% 813 97.40% p<0.001
37.6-38.5 361 41.60% 21 2.50%
238.6 297 34.30% | 0.10%

Interfering with daily activities

A little 76 8.70% 775 92.40% p<0.001
Annoying but can work 381 43.40% 56 6.70%
Absent from work 421 47.90% 8 1.00%

Pharyngeal erythemal/ Swelling

Mild 80 9.10% 724 86.40% p<0.001
Moderate 435 49.60% 110 13.10%
Severe 362 41.30% 4 0.50%

Tonsillar erythemal Swelling

Mild 140 16.00% 759 90.40% N.A
Moderate 393 44.80% 8l 9.60%
Severe 344 39.20% 0 0.00%

Presence of exudates or Plugs in the tonsil

Mild 364 41.70% 796 95.60% p<0.001
Moderate 283 32.50% 36 4.30%
Severe 225 25.80% | 0.10%

Notes: # for % scores: p values calculated using “Mc Nemar- Bowker test” compared to baseline.

Safety Assessment
Of 884 patients, 21 (2.37%) reported adverse events. Of these, 18 patients (85.7%) had gastrointestinal adverse effects, which
included nausea, loose stools, and gastritis, classified as mild severity, and 3 patients (14.3%) had nonspecific adverse events.

Discussion

Acute URTIs are frequently encountered two to five times annually,'” indicating a significant disease burden. This
contributes to 40% of workplace absenteeism and approximately 10% of visits to outpatient clinics and emergency
departments.'®'? Current challenges in managing URTI include the changing sensitivity pattern of the bacterial patho-

gens responsible for URTI. Rising resistance rates to commonly used antibiotics have been documented across India.?* >
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Table 5 Clinical Global Impression (CGl) Score at Day 5

CGI Global Improvement Clinical Global Impression Percent
(CGI) scale score
Very much improved 368 86.8%
Much improved 44 10.4%
Minimally improved 6 1.4%
No change 2 0.5%
Minimally worse 2 0.5%
Much worse 2 0.5%
Total (assessed base) 424 100.0%

Azithromycin has been the most prescribed antibiotic globally for managing URTIs.>* Azithromycin is structurally
different from other macrolides. The nitrogen atom in position 9 of the lactone cycle provides a second site of protonation
and stabilizes azithromycin in the acidic gastric environment. Additionally, it leads to better absorption and improved
gastrointestinal tolerability.”> Another benefit of azithromycin’s unique structure is its prolonged serum and tissue half-
lives, which facilitate once-a-day administration. Azithromycin has an expanded spectrum of activity against respiratory
pathogens such as H. influenzae, M. catarrhalis, and Streptococcus pneumoniae and against atypical pathogens, such as
Legionella pneumophila, Chlamydia pneumoniae, and Mycoplasma pneumoniae.®® The improved activity of
Azithromycin against gram-negative isolates such as H. influenzae and M. catarrhalis is also attributed to its structural
difference compared to other macrolides.*’

Azithromycin is extensively and rapidly distributed from serum into the intracellular compartments and finally into
the tissues, from where it is subsequently eliminated slowly. It has a long elimination half-life (84—87 h).?®?° This leads
to a good post-antibiotic effect.>* Macrophages and polymorphonuclear leucocytes concentrate azithromycin at levels
greater than those found in tissues.>’ Even after a single 500 mg dose of azithromycin, tissue concentrations exceed
serum concentrations 100-fold.*® The presence of high azithromycin concentrations in tonsillar tissue is responsible for
the efficacy of a once-daily regimen over five days in treating tonsillopharyngitis.>'? Azithromycin has a spectrum of
activity that encompasses the pathogens implicated in causing upper and lower respiratory tract infections.>
Azithromycin has anti-inflammatory and immunomodulatory properties by modulating phospholipids and transcription
factors AP-1, NF-kappaB, and other inflammatory cytokines. Azithromycin can also modulate the activity of macro-
phages which contribute to the defense mechanisms of the body.* Clinical cure rates of up to 99% after treatment with
azithromycin have been reported in patients with group A beta-hemolytic streptococcal pharyngitis/tonsillitis in adults
and adolescents.®® A recently published systematic review reported that Azithromycin demonstrated superior efficacy
with fewer adverse effects, was cost-effective, and improved the quality of life in individuals with upper respiratory tract
infections.>

The findings from this study present compelling clinical implications for the management of tonsillopharyngitis. With
Azithromycin 5 days’ treatment, there was a remarkable reduction in symptom severity across key indicators such as sore
throat and fever. This rapid alleviation of symptoms not only signifies treatment effectiveness but enhances patient
comfort as well. Furthermore, the substantial decrease in interference with daily activities score by 93.6% signifies the
practical impact of treatment, allowing patients to resume work faster. Moreover, the significant reductions in pharyngeal
and tonsillar erythema scores by 89.7% and 92.1%, respectively, highlight the efficacy of the therapeutic approach in
reducing inflammation. The shift from moderate to mild severity in both erythema types by day 5 suggests robust control
of the inflammatory process. Additionally, the marked improvement in tonsillar exudates by 94.2% signifies effective
management of the infectious component of tonsillopharyngitis. These clinical outcomes not only support the preferred

treatment regimen but also emphasize the importance of timely intervention in achieving rapid symptom resolution and
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optimizing patient outcomes. These results were reflected in the high Clinical Global Impression (CGI) scores rated by
the physicians on day 5.

The rapid resolution of symptoms such as sore throat with or without difficulty in swallowing and fever observed in
the current study indicates good clinical response of patients to azithromycin in treating URTIs. Reduction in work
absenteeism due to morbidity related to URTTI after treatment with azithromycin reiterates the effectiveness and utility of
azithromycin in the management of tonsillopharyngitis. A significant reduction in the severity of symptoms and erythema
scores at day 5 as compared to baseline underscores the choice of azithromycin in the management of tonsillopharyngitis.
The low incidence of adverse drug reactions with azithromycin, once-a-day dosing, and short duration of therapy
improved patient adherence to treatment.

Strengths and Limitations

The study’s strength lies in its comprehensive evaluation of azithromycin treatment for URT]Is, supported by a large
sample size and a multicenter design. Incorporating a clinical scoring system further enhances the study’s robustness by
providing objective measures to assess treatment effectiveness across diverse patient populations and settings. These
methodological strengths underscore the study’s capacity to generate reliable and generalizable findings regarding the
effectiveness of azithromycin in managing URTI. The retrospective nature of the study with biases like missing data, lack
of control drug, and the inability to analyze concomitant medications affecting the overall course of treatment are a few
limitations of the present study.

Conclusion

In India, URTIs impose a substantial burden. This multicenter real-world study underscores the pivotal role of five-day
azithromycin therapy in managing acute URTIs. The treatment significantly improves key clinical manifestations of
URTIs, viz., sore throat, fever, interference with daily activities, pharyngeal erythema, tonsillar erythema, and
exudates, with a low incidence of adverse events. The study reports significant improvement in physician-rated clinical
global impression scores in 97% of patients, emphasizing both the effectiveness and safety of azithromycin in treating
URTIs.

Data Sharing Statement
Analyzed data are available and presented as tables. Individual de-identified participant data cannot be made available.
This data will be available on request if really required after contacting the corresponding author.

Ethics and Consent Statements
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Clinical Trial Registry of India (CTRI1/2024/04/066497). The study was conducted in accordance with the norms of good
clinical practice (GCP). Data of patients who had provided consent to use their data for future research was retrieved.
Data anonymization process was carried out when collecting patients’ information.
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