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ABSTRACT:

Antibiotics for respiratory infections are frequently needed in conjunction with asthma, a prevalent chronic respiratory condition. However, using antibiotics and
anti-asthmatic drugs at the same time can result in serious drug-drug interactions (DDIs) that could have negative effects.
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Objective:

Considering an emphasis on risk factors and clinical implications for asthma patients, this study attempts to provide an overview of the available data
regarding DDIs between antibiotics and anti-asthmatic drugs.

Scope:

1. Antibiotics: Often prescribed medications for respiratory infections include beta-lactams (like amoxicillin), fluoroquinolones (like Ciprofloxacin),
and macrolides (like azithromycin).

2. Anti-asthmatic drugs: Leukotriene modifiers (like montelukast), bronchodilators (like salbutamol), and inhaled corticosteroids (like fluticasone).

3. DDIs: Interactions between antibiotics and anti-asthmatic drugs that are pharmacokinetic and pharmacodynamic. The literature on drug-drug
interactions between

antibiotics and anti-asthmatic medications, including case reports and clinical investigations, has been systematically reviewed.

3.1.Pharmacokinetic interactions: These include how antibiotics may impact the distribution, metabolism, excretion, and absorption of anti-asthmatic
drug.

3.2. Pharmacodynamic interactions: These include how antibiotics may impact the safety and effectiveness of anti-asthmatic drugs

Mechanisms of Action :

Antibiotics and Anti-Asthmatic Drugs: An explanation of how popular antibiotics (such macrolides and fluoroquinolones) and anti-asthmatic
medications (like bronchodilators and inhaled corticosteroids) work.

Antibiotics [MOA] :
The most prevalent ways that antibiotics work are by inhibiting the creation of cell walls. inhibition of the synthesis of proteins.
Anti-asthmatic :

An anti-asthmatic and antiallergic drug that inhibits degranulation following antigen contact, preventing mast cell histamine release and the production
of additional anaphylactic mediators (leukotrienes).
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Methodology :

A comprehensive literature search will be conducted using major databases (e.g., PubMed, Scopus, Web of Science). Relevant studies will be selected
based on predefined inclusion and exclusion criteria.

Adverse Interaction Risk Factors:

1. Factors pertaining to the patient: age, comorbidities, liver and renal function.

2. Factors connected to drugs: class, dosage, and length of treatment for antibiotics; class, dosage, and length of treatment for anti-asthmatic
medications.

3. Comorbidities, respiratory infections, and the severity of asthma are disease-related variables

Examining the risk variables that raise the possibility of harmful interactions between antibiotics and anti-asthmatic medications, including:

Age (for instance, elderly or pediatric groups)
Hepatic or renal dysfunction
The concurrent use of other drugs, such as CYP3A4 inhibitors
The dosage and length of therapy

Clinical Implications :

1. Adverse (or) unpleasant effects: Talk about possible negative effects of DDIs, include decreased effectiveness of anti-asthmatic drugs, heightened
susceptibility to antibiotic resistance, and unpleasant events.

2. Clinical recommendations: Talk about ways to reduce the risk of DDlIs, include careful antibiotic and anti-asthmatic medication selection, liver and
kidney function monitoring, and dosage adjustments. The clinical ramifications of antibiotic and anti-asthmatic medication interactions are discussed,
along with suggestions for healthcare professionals to reduce the possibility of unfavorable interactions.

3. Careful medication history: Medical professionals should ask about all medications, especially those that contain antibiotics and asthma
medications.

4. Monitoring: Patients should be watched for indications of negative interactions, like sedation or elevated theophylline levels

5. Dose modifications: To reduce the possibility of unfavorable interactions, dose modifications can be required.

6. Patient education: Patients should be informed about the significance of following their prescription schedule and the possible dangers of drug-drug
interactions.

And we can take the ciprofloxacin and theophylline tablet as a example :
The usual dosage recommendations for ciprofloxacin are as follows:

Adult Dosage :

Infections of the Complicated Urinary Tract: Simple: 250-500 mg every 12 hours for 7-14 days

Complicated: 500 mg for 10-14 days, every 12 hours

Simple urinary tract infections: take 250-500 mg every 12 hours for three to seven days.

Respiratory Tract Infections: 500 mg every 12 hours for 7-14 days to treat acute exacerbations of chronic bronchitis
For 7-14 days, take 500-750 mg every 12 hours to treat community-acquired pneumonia.

Infections of the skin and skin structure: 500-750 mg every 12 hours for 7-14 days

For four to six weeks, take 500750 mg every 12 hours for bone and joint infections.

Dosage for Pediatrics (1-17 years) :

For patients aged 1-17, complicated urinary tract infections: 10-20 mg/kg every 12 hours for 10-14 days
Anthrax inhalation (post-exposure): 10-15 mg/kg every 12 hours for 60 days in

children aged 1-17

Modifications to Dosage :

Renal Impairment: 50% dosage reduction for CrCl 30-50 mL/min

If CrCl is less than 30 mL/min, cut the dosage by 75%.

Mild to moderate liver impairment: No dose modification is required; for severe cases, cut the dosage by 50%.

The usual dosage recommendations for Theophylline are as follows:
Children and Adults Ages 12 and Up
The first dosage is 300-400 mg every 6-8 hours.
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300-600 mg every 6-8 hours is the maintenance dose, which is modified to keep the serum theophylline concentration between 8 and 15 mcg/MI .
Children aged 6 to 11

The first dosage is 150-200 mg every 6-8 hours.

150-300 mg every 6-8 hours is the maintenance dose, which is modified to keep the serum theophylline concentration between 8 and 15

mcg/mL.

Youngsters Under Six :
. Start with 50-100 mg every 6-8 hours.
e  50-200 mg every 6-8 hours is the maintenance dose, which is modified to keep the serumtheophylline concentration between 8 and 15
meg/mL.

Particular Populations :
e Elderly patients: 50% less should be taken at first, and the dosage can be changed as necessary.
e  For patients with liver disease, the starting dose should be lowered by 50% and changed as necessary.
e Heart failure patients should have their initial dosage lowered by 50% and then increased or decreased as necessary.

Observing:
. Regular monitoring of serum theophylline concentrations is necessary to guarantee therapeutic levels and avoid toxicity.
e Serum concentrations and clinical response should be taken into consideration when adjusting dosage.

Theophylline and ciprofloxacin together may result in a serious medication interaction that raises theophylline levels and may have
harmful side effect :

Mechanism of Interaction :
Ciprofloxacin inhibits the cytochrome P450 enzyme CYP1A2, which is responsible for the metabolism of theophylline. When ciprofloxacin and
theophylline are administered together, theophylline levels may rise and theophylline elimination may decrease.

Interaction's Effect
A number of negative consequences may result from elevated theophylline levels, such as:

1. Experiencing nausea and vomiting
2. A headache

3. Lightheadedness and dizziness

4. Disorientation and confusion

5. Seizures (in extreme situations)

Interaction Related to Dosage :

Higher dosages of theophylline and ciprofloxacin raise the possibility of an interaction. A substantial interaction is likely to occur at the following
doses:

1. 500-750 mg of ciprofloxacin every 12 hours

2. 300-600 mg of theophylline every 6-8 hours

An lllustration of Interaction :

A patient with chronic obstructive pulmonary disease (COPD) is taking 400 mg of theophylline every 12 hours. The patient has a urinary tract infection
and is administered 500 mg of ciprofloxacin every 12 hours. When these two medications are taken together, theophylline levels may rise, which could
have negative effects.

Future Directions:

Talk about the need for more studies on how antibiotics and anti-asthmatic medications interact with one another, as well as possible ways to make
these medications safer.

1. More research: To completely understand the causes and clinical ramifications of drug-drug interactions between antibiotics and anti-asthmatic
medications, more study is required.

2. Development of new antibiotics: To reduce the possibility of negative interactions, new antibiotics with less drug-drug interactions must be
developed.
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3. Better medication management: To reduce the possibility of drug-drug interactions, healthcare professionals should give medication management
and reconciliation top priority.

Conclusion :

1. Key results summary: A synopsis of the primary topics covered in the review

2. Future directions: Talk about potential research topics, like creating new antibiotics and anti-asthmatic drugs with lower risk of DDls.

3.Antibiotic and anti-asthmatic drug interactions are a serious concern since they can result in side effects, decreased effectiveness, and an elevated
risk of asthma flare-ups. This emphasizes how crucial it is to take possible medication interactions into account when giving antibiotics to asthmatic
patients.
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