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INTRODUCTION 

Macrolides are a proven and highly effective class of 

antibiotics for managing respiratory tract infections (RTIs) 

and are ranked among the most essential antibiotics 

globally by the World Health Organization (WHO). Their 

high tissue penetration and significant anti-inflammatory 

properties, through immune system modulation, make 

them a preferred treatment option in multiple infections.1 

The broad-spectrum activity of macrolides is attributed to 

their high affinity for bacterial ribosomes and the 

conserved ribosomal structure across various bacterial 

species. They are effective against a wide range of Gram-

positive and Gram-negative pathogens, as well as species 

of Chlamydia, Legionella, Mycobacteria, and 

Mycoplasma makes them highly effective in managing 

RTIs.2 Macrolides have evolved through four generations, 

each marked by distinct structural modifications and 

development stages.3 First-generation macrolide 

erythromycin is effective against a broad range of bacteria 
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ABSTRACT 

Clarithromycin, a second-generation semisynthetic macrolide antibiotic, is known for its broad-spectrum antibacterial 

activity, favorable pharmacokinetic profile, and stability at gastric pH, along with significant anti-inflammatory and 

immunomodulatory effects. It demonstrates superior efficacy and fewer side effects compared to other macrolides, 

making it a potent therapeutic option for various bacterial infections. Clarithromycin is approved for use in combination 

therapy to eradicate Helicobacter pylori and for treating mild to moderately severe respiratory infections such as acute 

exacerbations of chronic bronchitis (AECB), community-acquired pneumonia (CAP) including infections from 

Chlamydia, Mycoplasma spp., acute streptococcal pharyngitis, and skin and soft tissue infections. Apart from its usual 

listed uses, clarithromycin is used in multiple other infections, including upper respiratory tract infections (URTIs) like 

pharyngitis in penicillin-allergic patients, chronic pharyngitis related to gastroesophageal reflux disease (GERD), sore 

throat, acute laryngitis, and chronic rhinosinusitis. It is also effective for lower respiratory tract infections (LRTIs) 

related to chronic obstructive pulmonary disease (COPD), Mycobacterium avium complex (MAC) infections, 

bronchiectasis, and various other conditions including COVID-19, systemic lupus erythematosus (SLE), bronchiolitis 

obliterans syndrome post-lung transplant, and H. influenzae infections. During the COVID-19 pandemic, concerns about 

antimicrobial resistance from the overuse of antibiotics, including azithromycin, highlighted clarithromycin as a 

preferable alternative due to its superior pharmacodynamics and lower resistance risk. While clarithromycin has a 

favorable safety profile, it is associated with potential adverse effects such as cardiovascular risks and gastrointestinal 

disturbances. Its role as a reserve antibiotic highlights its importance in managing resistant infections and in situations 

where first-line treatments are ineffective or contraindicated. 
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but is limited by gastrointestinal side effects and increasing 

bacterial resistance. Second-generation macrolides, such 

as clarithromycin and azithromycin, offer improved 

pharmacokinetics, enhanced tissue penetration, and a 

broader spectrum of activity.4 However, the irrational use 

of azithromycin, especially during the COVID-19 

pandemic, has significantly contributed to the increasing 

trends in resistance, particularly against common 

pathogens such as Staphylococcus aureus and Neisseria 

gonorrhoeae.5 The widespread use of azithromycin 

without appropriate guidelines has worsened these 

resistance patterns, complicating treatment options for 

bacterial infections.5 Telithromycin, a third-generation 

macrolide, was withdrawn due to severe side effects, while 

solithromycin, a fourth-generation macrolide, faced Food 

and Drug Administration (FDA) rejection over suspected 

toxicity despite structural modifications aimed at reducing 

these issues.3 

Clarithromycin, a semisynthetic macrolide, is a newer 

molecule with improved pharmacokinetics, gastric pH 

stability, notable anti-inflammatory and 

immunomodulatory effects, and fewer adverse effects 

compared to erythromycin and azithromycin. It primarily 

inhibits bacterial protein synthesis by binding to the 50S 

subunit of the bacterial ribosome, blocking peptide 

translocation during translation, which is crucial for 

bacterial growth and replication.2 Additionally, it 

possesses immunomodulatory properties by suppressing 

cytokines interleukin-6 (IL-6). While clarithromycin is 

effective in treating a variety of bacterial infections, 

including both primary and secondary infections, 

increasing resistance due to mutations in the 23S rRNA 

gene, particularly the A2143G mutation poses challenges 

and affects treatment efficacy.6 It is an effective treatment 

for upper and lower RTIs, including pharyngitis, sinusitis, 

community-acquired pneumonia (CAP), bronchitis, skin 

and soft tissue infections, and atypical infections by 

inhibiting pathogens such as Streptococcus pneumoniae, 

Mycoplasma pneumoniae, Chlamydia pneumoniae, 

Pseudomonas aeruginosa, Escherichia coli, and 

Staphylococcus aureus.2 In addition, it is used for 

Helicobacter pylori infection, acute otitis media (AOM), 

and mycobacterial infections. It also treats whooping 

cough and reduces sepsis recurrence rates, indicating a role 

in immune restoration.7,8 It is effective in patients with 

penicillin allergies or when first-line drugs such as 

amoxicillin/clavulanate or doxycycline are ineffective or 

contraindicated.9 This review highlights the less common 

indications of clarithromycin, exploring its recent or 

under-explored uses. It also discusses clarithromycin's role 

in both primary and secondary infections, its therapeutic 

positioning, and comparison to azithromycin in the post-

COVID setting. 

APPROVED INDICATIONS AND GUIDELINES 

According to USFDA guidelines, clarithromycin is 

approved for use in adults and children to treat various 

infections including pharyngitis, tonsillitis, and 

uncomplicated skin and skin structure infections caused by 

Streptococcus pyogenes or Staphylococcus aureus. It is 

also indicated for acute maxillary sinusitis, chronic 

bronchitis, CAP and infections due to H. influenzae, M. 

catarrhalis, S. pneumoniae, M. pneumoniae, or C. 

pneumoniae. Additionally, it is prescribed for 

mycobacterial infections caused by Mycobacterium avium 

or Mycobacterium intracellulare, and the eradication of H. 

pylori.10 The CDSCO has approved clarithromycin use as 

part of a combination therapy to eradicate H. pylori 

infections.11 Clarithromycin tablets are also approved for 

treating mild to moderately severe infections, including 

acute exacerbation of chronic bronchitis, CAP including 

infections due to chlamydia, mycoplasma spegiocella, 

acute streptococcal pharyngitis and skin and soft tissue 

infections. Modified release (MR) tablets are prescribed 

for treating lower respiratory tract infections (LRTI), 

upper respiratory tract infections (URTI) and skin and soft 

tissue infections. Additionally, the CDSCO has 

recommended the topical use of clarithromycin for acne 

vulgaris.11 Several organizations have developed 

guidelines recommending clarithromycin use as a first or 

second-line treatment. Table 1 lists various international 

guidelines and recommendations.9,12-22 

BROADER THERAPEUTIC USES OF 

CLARITHROMYCIN 

Upper respiratory tract infections  

Streptococcal pharyngitis 

Pharyngitis caused by group A beta-hemolytic 

Streptococci (GABHS) is considered the most clinically 

significant bacterial URTI. The American Academy of 

Family Physicians, the American Academy of Pediatrics, 

the AHA, the IDSA, and the WHO recommend 

clarithromycin for the treatment of GABHS recurrent 

pharyngitis in patients with type IV hypersensitivity 

reactions to the first-line drug penicillin and patients 

allergic to both penicillin and sulfisoxazole.23 

Chronic pharyngitis due to gastroesophageal reflux 

disease  

Sometimes patients with GERD experience 

laryngopharyngeal symptoms, including hoarseness, 

cough, and a sensation of a lump in the throat with 

symptoms of pharyngitis. In cases where GERD is 

accompanied by chronic H. pylori infection, the preferred 

initial treatment is often triple therapy including 

clarithromycin. For GERD-related chronic pharyngitis, 

clarithromycin may be included in the treatment plan if H. 

pylori co-infection is present. Eradicating H. pylori with 

triple therapy can help reduce gastric inflammation and 

acid production, potentially easing GERD symptoms and, 

consequently, chronic pharyngitis. The recommended 

first-line regimen includes a PPI combined with either 

clarithromycin and amoxicillin or metronidazole.24 
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Table 1: Guidelines recommending clarithromycin use in various infections.9,12-22 

Guidelines Condition 
Recommendation for 

clarithromycin 
Dosage 

American College of 

Gastroenterology (ACG) (2017), 

ASEAN consensus (2018), 

Maastricht VI/Florence 

consensus report (2022)12 

H. pylori infections 

(clarithromycin 

resistance <15%) 

First-line use with clarithromycin 

triple therapy 

500 mg BID with 

PPI + amoxicillin 

or metronidazole 

for 14 days 

Centre for health protection 

(Hong Kong), Mahidol University 

(Bangkok, Thailand), Scientific 

Center of Children’s Health 

(Russia), NICE (UK), Ben-

Gurion University (Israel), 

American Health Association 

(AHA), Infectious Diseases 

Society of America (IDSA) and 

Sociedad Argentina de 

Infectología (Argentina)9 

Sore throat 

(penicillin allergy) 
Second-line treatment 

250 mg to 500 mg 

BID (7-14 days)  

Indian Council of Medical 

Research (ICMR) (2019)13 

Streptococcal 

pharyngitis 

(penicillin allergy) 

Recommended for anaphylactic 

treatment 

500 mg BID for 10 

days 

ICMR (2019)13 
Acute otitis media 

(penicillin allergy) 
Anaphylactic treatment 500 mg BID  

ICMR (2019)13 CAP 
Alternative treatment for adult 

outpatients without co-morbidities 

500 mg BID for 5 

to 7 days 

ICMR (2019)13  

Scrub typhus 

(doxycycline-

resistant strains) 

Alternative treatment 500 mg BID 

IDSA (2012)14 

Streptococcal 

pharyngitis 

(penicillin allergy) 

For penicillin-allergic patients 

7.5 mg/kg/dose 

BID (max 250 mg 

per dose) for 10 

days 

IDSA (2014)15 

Skin and soft tissue 

infections 

(nontuberculous 

mycobacteria) 

Recommended as part of 

combination therapy 

500 mg BID for 6-

12 weeks 

American Heart Association 

(AHA) (2009)16 

Rheumatic fever 

prevention 

Primary prevention for patients 

allergic to penicillin and 

sulfisoxazole 

15 mg/kg/day 

divided BID (max 

250 mg BID) 

Skin and soft tissue infection 

guidelines (2022)17 

Skin and soft tissue 

infections and 

diabetic foot ulcers 

Monotherapy for mild to moderate 

cellulitis, erysipelas, impetigo, and 

infected diabetic foot ulcers 

500 mg BID for 7-

14 days 

Australian Safety Guidelines 

(2022)18 
CAP 

Second-line treatment for low-

severity (mild) CAP in children 

(≥2 months) and adults 

Children: 7.5 

mg/kg BID for 3 

days (max 500 mg 

BID); adults: 500 

mg BID 

British Thoracic Society (BTS) 

(2019)19 
CAP 

Alternative to macrolides in 

patients with macrolide-resistance 

or contraindications to first-line 

therapy 

500 mg BID for 7 

days 

Canadian Thoracic Society 

(CTS)20 
CAP 

Combination therapy for patients 

with comorbidities or severe CAP 

500 mg BID for 7-

14 days 

National Institute for Health and 

Care Excellence (NICE)21 
URTI 

Second-line therapy for bacterial 

infections when first-line 

antibiotics are unsuitable 

250-500 mg BID 

for 7-10 days 

Continued. 
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Guidelines Condition 
Recommendation for 

clarithromycin 
Dosage 

Japanese Respiratory Society 

(JRS) (2021)22 

Mycoplasma 

pneumoniae 

infections 

First-line treatment for atypical 

pneumonia caused by Mycoplasma 

pneumoniae 

500 mg BID for 7 

days 

BID: Bis in die (twice a day); PPI: Proton pump inhibitor

Sore throat/throat pain 

Sore throat (acute pharyngitis) is a common issue globally, 

viral in 70%-95% of cases.25 Leading healthcare 

organizations endorse the use of clarithromycin as a 

second-line treatment for sore throat in patients who are 

either allergic to or unresponsive to first-line antibiotics 

like penicillin V.9 A meta-analysis study involving 1,184 

patients with symptoms of streptococcal pharyngitis, 

showed that clarithromycin was significantly more 

effective than penicillin VK, achieving a cure rate of 95% 

compared to 87% with penicillin VK. Although 

clarithromycin is not typically recommended as a first-line 

treatment for URTIs, the meta-analysis results suggest that 

it remains a valid, effective, and generally well-tolerated 

option for patients with GABHS pharyngitis who do not 

respond to other medications.26 Post COVID-19, for 

patients complaining of throat pain and not responding to 

antibiotics for 3-4 months, clarithromycin is effective and 

can be a drug of choice. 

Acute laryngitis 

Clarithromycin, at 250 mg twice daily, can help relieve 

voice disturbances and cough. A Russian study with 145 

patients compared fusafungine (6 times daily), fusafungine 

with clarithromycin (250 mg twice daily), and no 

treatment, showing significant improvement by day 5 in 

both the fusafungine (RR 1.50; P = 0.04) and fusafungine 

plus clarithromycin groups (RR 1.47; p = 0.05).27 Naik et 

al. noted clarithromycin's effectiveness against atypical 

pathogens like Chlamydia pneumoniae, Mycoplasma 

pneumoniae, Haemophilus influenzae and Legionella spp. 

and its use for respiratory infections like laryngitis and 

CAP due to its anti-inflammatory and immunomodulatory 

effects.2 

Chronic rhinosinusitis and persistent postnasal drip  

Clarithromycin may offer advantages over azithromycin in 

treating erythromycin-resistant Streptococcus pneumoniae 

strains with low-level resistance. It can lead to quicker 

symptom relief by day 14 in patients with uncomplicated 

acute rhinosinusitis (ARS), as shown by quality of life 

(QoL) surveys, compared to amoxicillin/clavulanate.28 

CRS is a persistent inflammatory condition affecting the 

nasal cavity and sinuses. Current treatments, including 

endoscopic sinus surgery (ESS) and standard 

postoperative care such as antibiotics, intranasal 

corticosteroids, mucolytics, oral hormones, and nasal 

irrigation, can achieve clinical cure rates of 75% to 98%. 

However, about 10% of CRS patients show little 

improvement in symptoms or local signs after these 

treatments. These patients are classified as having 

"refractory CRS" (RCRS). Clarithromycin may be 

considered as the preferred therapy option for managing 

CRS.29 Low-dose clarithromycin exhibits 

immunomodulatory effects in managing post-surgery CRS 

and is effective in patients with CRS without nasal polyps 

(CRSsNP) by suppressing IL-8 and myeloperoxidase 

production, leading to improved QoL.30 Clarithromycin 

also improves symptoms in CRS with nasal polyps and is 

beneficial as an adjuvant with intranasal steroids in 

recurrent CRS cases. Combining clarithromycin with oral 

corticosteroids after ESS has been shown to alleviate 

postnasal drip and enhance both subjective and objective 

outcomes in patients with CRSwNP.31 In a randomized, 

double-blind, placebo-controlled trial, adding 

clarithromycin to oral prednisolone after ESS for 

CRSwNP significantly improved visual analog scale 

(VAS), sino-nasal outcome test (SNOT-22), and Lund-

Kennedy endoscopy scores (LKES) at 8, 12, and 24 weeks, 

compared to placebo or prednisolone alone, with the 

greatest benefit seen in patients without tissue 

eosinophilia.31 The adjuvant administration of 

clarithromycin is also beneficial in recurrent CRS with 

nasal polyps unresponsive to both medical and surgical 

interventions. A randomized study on 60 patients post-

functional endoscopic sinus surgery (FESS) showed that a 

3-month low-dose clarithromycin course (250 mg/day) 

significantly improved Lund-Mackay Score (LMS) (5.90 

versus 8.45, p<0.001) and endoscopic scores compared to 

the non-macrolide group, suggesting it is effective and safe 

in preventing early recurrence of CRSwNP and improving 

QoL.32  

In another study of 66 patients with CRS and nasal 

polyposis, those treated with clarithromycin (250 mg/day) 

for 12 or 24 weeks post-FESS showed significant 

improvements in SNOT-20 scores compared to the control 

group, suggesting long-term clarithromycin may help 

prevent early relapse of nasal polyps.33 

In a prospective study of 18 patients with RCRS 

unresponsive to surgery and standard treatment, low-dose 

clarithromycin (250 mg daily for 12 weeks) significantly 

improved symptoms like nasal congestion, rhinorrhea, and 

postnasal drip by week 4. By week 12, both symptoms and 

endoscopic scores had further improved, S. pneumoniae 

levels decreased, while nasal flora composition remained 

unchanged.34 In another prospective, randomized, 

controlled trial, to assess the effectiveness of 

clarithromycin (250 mg daily for 12 weeks) in improving 

PPND without sinus involvement, long-duration 

clarithromycin treatment demonstrated promising efficacy 

in reducing PPND symptoms severity as measured by the 
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VAS with improved QoL.35 These studies suggest that 

clarithromycin is effective in reducing postnasal drip 

symptoms in patients with RCRS or PPND. 

Lower respiratory tract infections  

Community acquired pneumonia  

A recent meta-analysis showed that erythromycin was less 

effective, with reduced rates of clinical success, clinical 

cure, radiological success and had an increased risk of 

adverse effects (AEs) than clarithromycin as an empiric 

treatment for CAP.36 It is suggested that erythromycin 

should be avoided in most CAP patients when both 

azithromycin and clarithromycin are available. Both 

azithromycin and clarithromycin, when combined with a 

beta-lactam, show considerable clinical success, with 

clarithromycin achieving a 75.42% success rate at doses of 

300 mg-1000 mg per day for 5 or 7 days. Patients receiving 

a clarithromycin-based regimen had fewer hospitalization 

days compared to those on an azithromycin-based 

regimen. Therefore, clarithromycin-based combinations 

may be preferred for shorter hospital stays in CAP 

treatment.37  

The recent ACCESS trial found that adding clarithromycin 

to standard beta-lactam macrolide (BLM) antibiotic 

treatment in hospitalized adults with CAP led to an early 

clinical response and reduced inflammatory markers in 

68% of patients, compared to 38% in the placebo group, 

highlighting its potential benefit in treating hospitalized 

pneumonia.19 ICMR recommends the alternative treatment 

with clarithromycin in adult CAP outpatients without co-

morbidities.13 

Chronic obstructive pulmonary disorder and acute 

exacerbations of chronic bronchitis  

Clarithromycin use is suggested in COPD and AECB. As 

per one of the studies, patients with chronic bronchitis or 

COPD treated with clarithromycin experienced fewer prior 

exacerbations and clinical visits. Additionally, sputum 

purulence, expectoration, and dyspnoea resolved in 89%, 

88.5%, and 81% of patients, respectively.38 A phase 3 

clinical trial comparing clarithromycin with 

amoxicillin/clavulanic acid (500 mg/125 mg TID) in adult 

patients with AECB found that clarithromycin had better 

efficacy and tolerability, with fewer adverse events and 

discontinuations, and a higher patient compliance rate of 

95%.39 Another study showed that clarithromycin was 

comparable to cefixime for pneumonia and acute bacterial 

exacerbations of bronchitis with mild to moderate severity, 

caused by pathogens including Haemophilus influenzae, 

Moraxella catarrhalis, or Streptococcus pneumoniae.40 

Mycobacterium avium complex infections 

While clarithromycin monotherapy is contraindicated due 

to its potential to induce drug-resistant bacterial strains, it 

is an essential component in the recommended 

combination therapy for MAC, along with rifampicin and 

ethambutol.41 The use of clarithromycin resulted in a 

significant reduction of over 99% in MAC bacteremia in 

individuals with HIV infection.42 This decrease was 

observed following the administration of all three doses 

(500/1000/2000 mg BID) of clarithromycin.42 The drug is 

well-tolerated in patients with advanced AIDS and is 

linked to a decreased frequency of hospitalization and 

reduction in mortality rates.43 

Bronchiectasis 

Th17 cells play a crucial role in neutrophilic inflammation 

and tissue injury in non-cystic fibrosis bronchiectasis 

(NCFB). Clarithromycin is used in treating infectious 

exacerbations of NCFB. According to the British Thoracic 

Society guidelines, clarithromycin 500 mg twice daily is 

recommended as a first-line therapy for bronchiectasis, 

particularly for hospitalized patients who are allergic to 

penicillin.44 One of the studies involving 22 patients with 

stable NCFB, who were treated with a daily 500-mg dose 

of clarithromycin for 12 weeks, has shown that a low dose 

of clarithromycin has anti-inflammatory and 

immunomodulatory effects with a significant decrease in 

absolute counts of CD4+IL17+ cells in peripheral blood 

and IL-17 levels in exhaled breath condensate.45  

Another study on children with bronchiectasis found 

clarithromycin reduced IL-8 levels, total cell count, and 

neutrophil ratios in bronchoalveolar lavage fluid after 3 

months of daily treatment with decrease in sputum 

production and increase in macrophage ratios.46 

Other infections 

COVID-19 

The COVID-19 pandemic led to the overuse of antibiotics 

without appropriate clinical rationale, resulting in 

significant public health concerns regarding antibiotic 

resistance. A recent meta-analysis including 28 studies 

showed that fluoroquinolones (20.0%) followed by 

macrolides (18.9%), beta-lactam/ beta-lactamase 

inhibitors (15.0%), and cephalosporins (15.0%) were the 

most frequently given groups of antibiotics in patients with 

COVID-19, however, the prevalence of bacterial 

coinfection was only 8.6%.47 The overuse of azithromycin 

during COVID-19 treatment potentially contributed to 

resistance development, necessitating alternatives like 

clarithromycin. Clarithromycin shows better 

pharmacodynamic parameters, with a time above mutant 

prevention concentration (MPC) of 24 hours compared to 

azithromycin's 0 hours, and higher values of both area 

under curve (AUC) 24/MPC (96 versus 0.85) and 

maximum concentration (Cmax)/MPC (7.5 versus 0.1).48 

These parameters make clarithromycin least likely to 

increase the chances of developing resistance.48  

In healthy volunteer peripheral blood mononuclear cells 

(PBMCs), clarithromycin increased IL-2 and decreased 
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IL-10 in both CD8+ and CD4+ T cells, while combining it 

with amoxicillin led to changes in several cytokines, 

including an increase in CD8+ IL-6 and decreases in TNF-

α and IFN-α. Azithromycin alone also increased IL-2 in 

CD8+ and CD4+ T cells but had no impact on monocyte 

phagocytosis.49 Multiple studies have failed to show any 

benefit of azithromycin alone, in reducing symptoms or 

hospitalization in patients with moderate COVID-19 

disease. Clarithromycin demonstrated a more favorable 

impact on lung function, potentially due to its anti-

inflammatory properties.  

Systemic lupus erythematosus  

In patients with SLE, clarithromycin has been used to 

elevate blood levels of tacrolimus, by inhibiting its 

metabolism, resulting in increased trough 

concentrations.50 In one case study, a patient with SLE was 

treated with clarithromycin to boost tacrolimus blood 

levels, an immunosuppressive drug associated with the 

induction of microangiopathic hemolytic anemia, a 

condition similar to thrombotic thrombocytopenic 

purpura.50 

Bronchiolitis obliterans syndrome (BOS) in lung 

transplant 

Clarithromycin may help prevent BOS in lung transplant 

recipients and stabilize the lung function. Studies have 

shown that long-term clarithromycin treatment can 

significantly increase forced expiratory volume (FEV1) in 

more than one-third of patients with BOS, with outcomes 

comparable to azithromycin. In another study evaluating 

clarithromycin for BOS on 31 patients, 12 (39%) 

responded to clarithromycin, with 10 of these patients 

showing improvement within the first 3 months.51 

Responders showed a significant FEV1 increase of 732 ml 

(p<0.001) over 6 months, with the pre-treatment decline of 

181 ml/month slowing to 25 ml/month during 

clarithromycin therapy.51 A study on lung transplant 

recipients found that adding clarithromycin to 

immunosuppressive therapy reduced cyclosporine doses 

from 9.9 to 5.8 mg/kg/day at 1 month and to 4.1 mg/kg/day 

at 1 year, without increasing infection or rejection rates.52 

Haemophilus influenzae infection 

Clarithromycin is highly effective against H. influenzae, 

due to its metabolite, 14-hydroxy clarithromycin, even in 

cases where the bacteria are resistant to ampicillin, which 

makes it a valuable treatment option in clinical practice.2 

In a clinical study combining clarithromycin with 

carbocysteine, it reduced persistent middle ear 

inflammation after AOM caused by H. influenzae in 

children (p=0.097).53 Another study aimed to compare the 

safety and efficacy of clarithromycin-naproxen-

oseltamivir combination therapy to that of oseltamivir 

therapy alone, reported that decrease in virus titer from 

days 1 to 3 was more pronounced in the combination group 

than in the oseltamivir group (39% versus 19%, 

p=0.001).54 Combination treatment with clarithromycin, 

naproxen and oseltamivir lowers 30-day mortality, fewer 

high dependency unit admissions, shorter hospital stays, 

significantly lower virus titer and pneumonia severity 

index from days 1-3, and fewer nasopharyngeal aspirate 

specimens with neuraminidase-inhibitor-resistant 

A(H3N2) virus quasispecies ≥5% on days 1-2.55 In another 

open-label study involving 79 influenza patients, the 

clarithromycin group showed a significantly higher rate of 

improvement in rhinorrhea compared to control.56  

An in-vitro study using human tracheal epithelial cells 

infected with influenza A (H3N2) showed that 

clarithromycin decreased viral titers, cytokine levels in 

supernatants, viral RNA in cells, and susceptibility to 

infection. It also reduced the expression of the SAα2, 6Gal 

receptor for the virus on the tracheal mucosal surface and 

lowered the number and fluorescence intensity of acidic 

endosomes involved in viral entry. Additionally, 

clarithromycin reduced the levels of NF-κB proteins (p50 

and p65) in nuclear extracts, suggesting it may help 

modulate airway inflammation in influenza infections.57 

CLARITHROMYCIN WITH OTHER 

ANTIBIOTICS 

Modifying the structure of erythromycin by introducing a 

methoxy group or a methyl-substituted nitrogen into the 

lactone ring enhances the stability of clarithromycin in 

acidic conditions. This results in improved 

pharmacokinetic properties and greater efficacy against 

bacteria. When patients with pneumonia do not respond to 

macrolides, clarithromycin may be beneficial. It 

specifically downregulates the transcription of the gene 

responsible for pneumolysin production, though it 

upregulates the autolysis-related lytA gene, leading to the 

release of bacterial DNA.58 Macrolide resistance poses a 

significant challenge in treating bacterial infections, 

leading to poorer outcomes and higher illness rates. 

Clarithromycin remains a potent and valuable option for 

managing bacterial infections, as it remains effective when 

resistance is controlled and managed appropriately. 

Combination therapy 

A combination of clarithromycin with beta-lactams may 

offer superior treatment for CAP in hospitalized patients 

compared to fluoroquinolones, as it also helps in 

mitigating inflammation associated with the condition. A 

retrospective analysis involving 1,174 patients with CAP 

found that clarithromycin 500 mg twice daily was more 

effective than fluoroquinolones (moxifloxacin 400 mg 

once daily and levofloxacin 500 mg twice daily), with 

higher rate of CAP resolution compared to both the 

fluoroquinolone group and the BLM group.59 Furthermore, 

evidence suggests that macrolide-based combination 

therapies lead to lower mortality rates compared to those 

that do not include macrolides.60 While comparing 

treatment alone with clarithromycin, findings from a meta-

analysis indicated that clarithromycin use did not elevate 
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the risk of adverse events in patients with sepsis or septic 

shock.61 In another study involving 600 patients with 

sepsis, it was found that while intravenous clarithromycin 

did not impact overall mortality, it shortened the time to 

infection resolution, particularly in those with severe 

sepsis or septic shock. These findings suggest that patients 

in intensive care may be managed better with 

clarithromycin, either alone or as combination therapy. 

Clarithromycin versus amoxicillin-clavulanate  

Amoxicillin clavulanate is one of the most commonly used 

antibiotics in emergencies and primary care settings. 

However, the most common complaint remains diarrhea 

with moderate risk of secondary Clostridioides difficile 

colitis. Also, high doses of penicillins can lead to seizures, 

which is particularly concerning for patients with impaired 

renal function.62  

A meta-analysis of clinical trials showed that clinical 

success rates for clarithromycin ranged from 85.8% to 

97.9%, while for amoxicillin, 84.2% to 96.8%. This 

suggests that clarithromycin is a legitimate and effective 

alternative to amoxicillin for treating acute maxillary 

sinusitis in adults.63 Clarithromycin can also be prescribed 

as an alternative for patients who experience diarrhea as an 

adverse effect from amoxicillin-clavulanate.63 

Clarithromycin versus azithromycin 

Clarithromycin offers superior benefits over azithromycin, 

improving survival rates for severe CAP and proving more 

effective in post-exposure prophylaxis against inhalation 

anthrax, with a 67% survival rate compared to 50% for 

azithromycin.64 The irrational use and improper 

prescription of macrolides, including the repurposing of 

azithromycin for COVID-19, have contributed to 

increased bacterial resistance. In critically ill COVID-19 

patients, clarithromycin showed a significant survival 

benefit over non-macrolide antibiotics, likely due to its 

immunomodulatory effects that enhance T cell responses-

a benefit not seen with azithromycin. These effects could 

contribute to its superior effectiveness in treating viral 

infections and improving patient outcomes. Studies have 

indicated that clarithromycin demonstrates greater clinical 

efficacy compared to the combination of azithromycin and 

hydroxychloroquine, suggesting that clarithromycin may 

be more effective than azithromycin, especially given the 

reported ineffectiveness of hydroxychloroquine.65 

ADVERSE EFFECTS  

Macrolides have been linked to QT interval prolongation, 

which can increase the risk of serious cardiovascular 

events like ventricular arrhythmias (VA) and all-cause 

mortality. Research indicates that macrolides can lead to 

significant alterations in cardiac repolarization, thereby 

prolonging the QT interval, particularly in patients with 

pre-existing cardiac conditions or those on concurrent 

medications that also affect QT duration.66 It has also been 

associated with a higher risk of myocardial infarction, VA 

and sudden cardiac death, though this risk is relatively 

lower compared to that of azithromycin.67 Several studies 

have reported rare adverse effects associated with its use, 

including seizures, status epilepticus, mania, agitation, and 

delirium.68  

Another rare but serious adverse effect associated with 

intravenous clarithromycin is severe vesiculobullous skin 

reactions and vein thrombosis.69 Furthermore, intravenous 

administration of clarithromycin requires monitoring due 

to higher reported rates of infusion site pain and superficial 

thrombophlebitis. It is classified as a category C drug by 

the FDA and should be used cautiously during pregnancy. 

DRUG INTERACTIONS 

Clarithromycin is associated with numerous significant 

drug interactions, primarily due to its strong inhibitory 

effects on CYP3A4 and P-glycoprotein. These interactions 

can lead to increased plasma concentrations of other 

medications, potentially resulting in adverse effects. 

Calcium channel blockers 

Clarithromycin inhibits the metabolism of calcium channel 

blockers like amlodipine via CYP3A4.70 This co-

administration increases the amlodipine’s bioavailability, 

potentially causing hypotension due to elevated plasma 

concentrations and reduced drug clearance.70 

Statins 

By inhibiting CYP3A4, clarithromycin can significantly 

increase the concentration of statins in the bloodstream, 

heightening the risk of muscle toxicity (e.g., myopathy or 

rhabdomyolysis).71 Specifically, clarithromycin raises the 

systemic exposure to simvastatin and lovastatin more than 

fivefold, moderately increases the levels of atorvastatin 

and pitavastatin (2- to 4-fold), and slightly increases 

pravastatin exposure (around 2-fold), with little effect on 

fluvastatin or rosuvastatin.71 

Oral hypoglycemic 

Clarithromycin can amplify the hypoglycemic effects of 

drugs like sulfonylureas and insulin, raising the risk of 

hypoglycemia. Patients with end-stage renal disease can 

experience refractory hypoglycemia due to this 

interaction.72 

Antiepileptics 

Clarithromycin inhibits the metabolism of antiepileptic 

drugs such as carbamazepine and phenytoin through 

CYP3A4 inhibition, leading to elevated plasma levels of 

these drugs and potential toxicity, including symptoms like 

dizziness, nausea, and ataxia.73  
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Colchicine 

Clarithromycin significantly extends the half-life of 

colchicine by inhibiting CYP3A4, increasing the risk of 

severe toxicity, especially in elderly patients. Adverse 

effects can be severe, sometimes resembling systemic 

diseases, with reports of fatalities due to this interaction.74  

QT interval prolongation 

Clarithromycin is known to prolong the QT interval, 

increasing the risk of a potentially life-threatening 

arrhythmia called torsades de pointes, especially when 

combined with other QT-prolonging drugs. This risk is 

heightened when clarithromycin is used with 

antipsychotics (e.g., haloperidol, quetiapine), 

antiarrhythmics (e.g., amiodarone, sotalol), 

antidepressants (e.g., citalopram, escitalopram), or 

methadone.75 Additionally, bilastine, an antiallergic drug, 

should be used cautiously with clarithromycin as it may 

contribute to QT prolongation. 

DISCUSSION 

Macrolides, including clarithromycin, are widely 

recognized for their efficacy in treating respiratory, 

gastrointestinal, and systemic bacterial infections. They 

are considered to be highly effective antibiotics due to their 

exceptional ability to penetrate tissues, extended duration 

of tissue persistence, and favorable safety profile after oral 

administration. Among macrolides, clarithromycin stands 

out due to its broad-spectrum activity and 

immunomodulatory effects, which position it well as a 

primary treatment for systemic infections, demonstrating 

effectiveness in resolving conditions such as pneumonia, 

URTIs, LRTIs, AOM, and other bacterial infections. 

Compared to other macrolides, it offers superior 

pharmacodynamic profile, including a longer half-life and 

better tissue concentration. This leads to enhanced 

antibacterial efficacy, especially in managing resistant 

bacterial strains.  

Additionally, the current research indicated that 

clarithromycin exhibits a lower resistance rate compared 

to other macrolides, even under COVID-19 conditions. 

Post COVID-19, clarithromycin has been considered a 

more favorable option than azithromycin, as studies 

indicate that azithromycin misuse during the pandemic 

contributed to a rise in antimicrobial resistance. 

Pharmacodynamic modeling and epidemiological data 

suggest that increased resistance to azithromycin 

compared to clarithromycin can be attributed to 

differences in their pharmacokinetics, potency, and 

mutant-prevention concentrations (MPC). It's 

pharmacokinetic properties, such as a longer time above 

the MPC, make it less prone to induce resistance, offering 

a safer therapeutic alternative.48 When compared to 

amoxicillin-clavulanate, clarithromycin can also be used 

in primary care settings in patients experiencing diarrhoea 

with the former antibiotic, demonstrates superior activity 

against specific pathogens like MAC, and is particularly 

useful in patients allergic to penicillin.62 Additionally, 

clarithromycin’s immune-modulating effects give it an 

edge over amoxicillin-clavulanate in certain inflammatory 

conditions. 

Although clarithromycin is highly effective, the question 

remains whether it should be chosen when patients do not 

respond to other macrolides. In such cases, exploring 

alternative antibiotic classes may be prudent, particularly 

in patients with resistant infections. However, 

clarithromycin may still offer clinical benefits in cases 

where other macrolides fail. 

Regarding its role in primary versus secondary infections, 

clarithromycin remains a front-line treatment for primary 

bacterial infections, caused by H. pylori, URTIs, LRTIs, 

and certain infections in patients unresponsive or allergic 

to penicillin.9,13,14,16,23 In secondary infections, particularly 

those arising from viral illnesses, clarithromycin is 

effective in preventing bacterial superinfections by 

modulating immune responses and preventing bacterial 

adhesion to infected cells. It plays a role in preventing 

secondary bacterial infections in patients with rhinovirus 

by inhibiting pathways that facilitate bacterial attachment. 

Additionally, clarithromycin has shown promise in 

managing viral infections like influenza and COVID-19 by 

reducing inflammation and improving clinical outcomes.56 

Clarithromycin has been recommended for use in patients 

with ampicillin-resistant infections and has led to a notable 

decrease of over 99% in MAC bacteremia among HIV-

infected individuals.42 

Finally, the continued use of clarithromycin as a reserve 

drug is supported by its efficacy in resistant bacterial 

infections. While it is recommended for certain primary 

indications, its reserve status is crucial to prevent overuse 

and minimize the risk of resistance. While considering the 

therapeutic potential of clarithromycin, it has also been 

reported to show various side effects, like potentially 

elevating the risk of cardiovascular disease. Additionally, 

clarithromycin is classified as a Category C drug. Overall, 

clarithromycin remains a valuable antibiotic, especially in 

scenarios where first-line treatments fail or are 

contraindicated. 

CONCLUSION 

In conclusion, clarithromycin remains a critical 

antimicrobial agent in multiple primary infections. Its 

immunomodulatory properties and ability to inhibit 

bacterial adhesion also make it effective in preventing 

secondary bacterial infections following viral illnesses like 

rhinovirus, influenza, and COVID-19. With demonstrated 

efficacy in resistant cases, clarithromycin’s broad-

spectrum application and safety profile support its 

continued use in various clinical scenarios. It is positioned 

as a reserve antibiotic and should remain so to minimize 

the risks of ever-increasing antibiotic resistance. 
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