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Gastroesophageal reflux disease (GERD) as a possible cause of chronic cough is known for decades. However, more than 75% of patients with extraoesophageal symptoms do not suffer from typical symptoms of GERD like pyrosis and regurgitations and have negative upper gastrointestinal endoscopy. For such a condition term laryngopharyngeal reflux (LPR) was introduced and is used for more than two decades. Since the comprehensive information on relationship between chronic cough and LPR is missing the aim of this paper is to summarize current knowledge based on review of published information during last 13 years. Laryngopharyngeal reflux is found in 20% of patients with chronic cough. The main and recognized diagnostic method for LPR is 24-h multichannel intraluminal impedance-pH (MII-pH) monitoring, revealing reflux episodes irritating the upper and lower respiratory tract mucosa. The treatment of LPR should be initiated with dietary and lifestyle measures, followed by proton pump inhibitor (PPI) therapy and other measures. Despite progress, more research is needed for accurate diagnosis and targeted therapies. Key areas for exploration include biomarkers for diagnosis, the impact of non-acid reflux on symptom development, and the efficacy of new drugs. Further studies with a focused population, excluding other causes like asthma, and using new diagnostic criteria for LPR are essential. It’s crucial to consider LPR as a potential cause of unexplained chronic cough and to approach diagnosis and treatment with a multidisciplinary perspective.

Keywords
 chronic cough; non-productive cough; extraesophageal reflux; laryngopharyngeal reflux; cough receptors


1 Introduction

Chronic cough is defined as a non-productive cough persisting for more than eight weeks (1). That affects approximately 10% of the population and is a common reason for outpatient medical consultation (2). Chronic cough can significantly impair a patient’s quality of life, affecting physical, social, and psychological wellbeing (disruptions in sleep, reduced work productivity, social isolation, anxiety, depression and frustration etc.) (3). Cough, without expectoration, most often occurs in bronchial asthma, gastroesophageal reflux, LPR, chronic rhinosinusitis, postnasal drip syndrome, or its aetiology is unknown. Gastroesophageal reflux (GER) is considered the primary cause of chronic cough in non-smokers and non-asthmatic individuals (4). However, the understanding mechanism of LPR’s impact has led to changes in diagnostic and treatment approaches. LPR differs from typical GERD by involving gastric content reaching the sensitive larynx and pharynx (5). The exact link between LPR and chronic cough is not fully understood, but factors like direct irritation, heightened cough sensitivity, and neural reflexes likely play a role (6).



2 Materials and methods

Using Boolean logic, an electronic search of studies from medical and biomedical databases for the period 2010–2023 was performed. The following databases were used: PubMed, Cochrane Library, Web of Science, Scopus and Semantic Scholar. Electronic search in English language was done using following strategy: “(laryngopharyngeal reflux) OR (extraesophageal reflux) AND (chronic cough) OR (non-productive cough).” Articles without abstract were excluded. Analysis and division of the obtained publications was carried out according to their main focus and study design, i.e., whether they dealt with epidemiological-logical, pathophysiological, clinical, diagnostic or treatment issues. The main criteria according to which the publications were evaluated and divided were the population studied (adults and paediatric population), the diagnostic method of reflux (i.e., MII-pH impedance, questionnaires, clinical findings), the aim of the study and finally the results and their use in clinical practice. During the search of publications by keywords, it was found that most publications deal with gastroesophageal reflux, not laryngopharyngeal reflux or extraoesophageal reflux. Therefore, in concordance with aim of this study only articles where laryngopharyngeal reflux or extraesophageal reflux was confirmed by using dual channel intraluminal impedance (MII)/pH-metry or diagnosing with LPR questionnaires or clinical findings consistent with diagnosis of LPR were included in further analysis.



3 Results

Our search strategy (Figure 1) yielded 262 articles in total that were subsequently screened by title and abstract. In the first step of article selection, 102 were excluded for missing abstracts, another 28 articles were excluded for describing the relationship between GER and chronic cough without detection of proximal reflux episodes (above the upper oesophageal sphincter). Another 4 articles were excluded as they were animal studies. Lastly, 98 articles were excluded as they were irrelevant to the scope of this article. Finally, 30 publications were selected for full-text review. After a thorough analysis of the articles by the authors, another 12 articles were excluded due to insufficient quality and quantity of expert findings in the area of interest. In the end, 18 articles were used for the final analysis and review (Table 1).
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FIGURE 1
 Search and selection strategy.




TABLE 1 A summary of all original articles on LPR a chronic cough that were published in the past 12 years (2010–2023).
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3.1 Current definitions of chronic cough and laryngopharyngeal reflux


3.1.1 Chronic cough

Chronic cough, defined as a cough persisting for more than eight weeks, is a common and bothersome symptom that can significantly impact a patient’s quality of life. A persistent chronic cough can be the first sign of a more serious disease. The incidence of chronic cough is estimated to range from 9 to 33% in Europe (7). The most common causes of chronic cough in adults include angiotensin-converting enzyme inhibitor use, bronchial asthma, environmental triggers, GER, LPR and smoking. Although chronic cough is often cited as a symptom of GERD, the likelihood of direct etiology is significantly lower compared to typical symptoms such as heartburn, regurgitation, or chest pain (24). In the paediatric population, the main cause is asthma, less often GERD or LPR. In the clinical study by Koufman et al. (5), 160 patients were divided according to diagnosis: chronic cough, laryngeal stenosis, globus pharyngeus, and others. Thirty patients had chronic cough. All underwent a 24-h pH monitoring. Reflux into the throat area was detected in 52% of patients with chronic cough (25). The association between chronic cough and LPR was established, with studies suggesting that up to 10% of chronic cough cases are attributable to LPR (5). In 2021, Jiang et al. designed the study, where the association between chronic cough and LPR was analyzed. The incidence rate of LPR was 36.1% (8). The development of chronic cough based on the passage of refluxate above the upper esophageal sphincter and its impact on the respiratory system mucosa is explained from a pathophysiological perspective by the hypersensitivity of intraepithelial receptors. The most important receptors involved in the cough reflex are Aδ-fiber receptors and C-fiber receptors of the bronchial system. This refers to the sensory branch of the vagus nerve, which extends its innervation to broad regions. Generally, receptors located in the larynx region are primarily responsive to mechanical stimuli, whereas those in the distal airway are predominantly sensitive to chemical stimuli (26). Initial evaluation of the patient with a chronic cough should include a detailed history, a focused physical examination, and chest X-ray. The examination of the presence of LPR belongs mainly to an otorhinolaryngologist, who can examine mucosal changes in the pharynx and larynx and perform pH studies using protocols for detecting of extraesophageal reflux episodes. Other special diagnostic methods are indicated in a multidisciplinary manner. Treatment of chronic cough is primarily causal. Often multiple factors are involved in the development of a chronic cough, therefore, a multidisciplinary approach is necessary.



3.1.2 Laryngopharyngeal reflux

LPR is defined as back flow of gastric or duodenal contents above the level of the upper esophageal sphincter. Etiopathogenesis of symptoms and diseases caused by LPR partially coincides with the pathogenesis of GERD, but it differs in many ways too. Mainly, larynx and pharynx are more sensitive to reflux components (5). As a result of the weaker defenses of the mucosa of the upper respiratory tract, chemical inflammation of the mucous membranes and tissue damage occurs with a much smaller number of reflux episodes and also as a result of less acidic (pH 4–7) reflux episodes. In addition, a significant negative effect of gastric enzymes, especially pepsin, on the tissues of the oral cavity, pharynx and respiratory tract has been demonstrated (27). The symptoms of LPR are non-specific, of varying intensity and depend on the location of the pathological action of the refluxate. LPR is usually presented with a variety of symptoms such as hoarseness, voice fatigue, burning sensation in the throat, persistent cough, sore throat, dysphagia, the sensation of a lump in the throat, and chronic throat clearing (28). The most significant difference is that the majority of patients with LPR do not have esophagitis or heartburn (29). The diagnosis of LPR is based on clinical symptoms, physical examination, therapeutic tests using diet, lifestyle modifications and proton pump inhibitors, 24-h multichannel intraluminal impedance-pH (MII-pH) monitoring and detection of pepsin (30). Treatment strategies of LPR include dietary and regimen measures, physiotherapy and diaphragm rehabilitation, proton pump inhibitors, prokinetics and alginate/malgrinate. In refractory cases, surgical intervention, such as fundoplication, may be considered (31).




3.2 Pathophysiology of chronic cough related to LPR

Multiple mechanisms how LPR causes chronic cough has been discusses. Research findings repeatedly showed that there are three pathophysiological mechanisms of chronic cough in association with the reflux of stomach contents into the esophagus, including direct irritation of the larynx and pharynx by gastric contents (airway reflux and microaspiration theory), increased cough sensitivity, and neural-mediated reflexes (reflex theory) and esophageal dysmotility (9). All mechanism can combine with each other.


3.2.1 Proximal reflux and micro-aspiration

Proximal reflux and micro-aspiration consider that the cough-inducing stimulus may occur by direct irritation of the airways by micro-aspirations from the proximal esophagus. The presence of LPR and micro-aspiration of gastric contents into the larynx in a patient with chronic cough was described by Kikuchi et al. (10). LPR was diagnosed using 24-h pH measurement and inducted sputum culture test showed normal phagocytized bacterial flora, which suggested chronic aspiration (10). On the other hand, some studies have found no differences in proximal reflux episodes, presence of pepsin, or bile acids between chronic cough patients and control groups. Moreover, cough seems to serve a protective function for individuals with persistent cough by reducing pepsin levels in the respiratory system (11).



3.2.2 Protective pharyngeal and laryngeal reflexes

Acid reflux can cause coughing through its direct impact on the upper portion of the esophagus and the laryngopharyngeal regions, or indirectly by stimulating the vagus nerve due to the influence of gastric contents on the lower esophageal part (12). In up to 75% of reflux-induced cough cases, typical acid reflux symptoms like heartburn might be missing (32). Acid plays a crucial role in the development of cough and directly activates vagal bronchopulmonary sensory nerves responsible for regulating the cough reflex. Authors Kolarik et al. described that in protecting against aspiration and inhaled irritants, Aδ-fiber nociceptors in the large airways are most effectively stimulated by quick acidification (33). In contrast, the acid-sensitive characteristics of C-fiber nociceptors enable continuous pH monitoring, which is likely essential in inflammation. Sensory input from the esophagus can sensitize cough pathways, but the receptors responsible for the acid sensitivity of vagal sensory nerves are not yet fully understood. The role of transient receptor potential cation channel subfamily V member 1 (TRPV1) has been confirmed, but the roles of acid-sensing ion channels (ASIC) and other receptors require further investigation (34).

Chronic cough can be understood as somewhat of an exaggerated defensive reaction of the pharyngolaryngeal mucosa. Of course, acute coughing itself is one of the main protective reflexes of the respiratory tract, aiming to prevent and defend the mucosa against toxic noxious agents. However, when irritation persists excessively, dysregulation occurs. Besides coughing, there are other protective reflexes as well. These reflexes consist of laryngeal closure, laryngospasm, apnea, expiration reflex, and swallowing reflex (35).

Overall, the development of chronic cough is the result of an imbalance between pathological and protective processes. Cough is a major protective laryngeal reflex, while the pharyngeal reflex involves glottal closure and contraction of the upper esophageal sphincter. Chronic cough therefore arises in case of abnormal activation of laryngopharyngeal reflexes on the basis of pathological changes in the mucous membrane caused by LPR.



3.2.3 Esophageal dysmotility

In 2019, Li et al. investigated the effect of changes in peristalsis and oesophageal pressure on the development of chronic cough (13). They found that more patients had low pan-esophageal pressure in primary peristalsis and synchronous contraction in secondary peristalsis during prolonged exposure to acid in the patients with chronic cough and LPR. A study by Vardar et al. revealed changes in the motility of the proximal esophagus in patients with chronic cough using high-resolution manometry. These changes were most pronounced in patients with LPR symptoms (14).




3.3 Diagnostic

Diagnosing LPR-induced chronic cough can be challenging, as symptoms often overlap with other causes of chronic cough, such as asthma, postnasal drip, and gastroesophageal reflux. The lack of a gold standard diagnostic test further complicates the identification of LPR as the underlying cause. Currently, common diagnostic methods include questionnaires, laryngoscopy to identify laryngeal signs suggestive of LPR, such as erythema, edema, and postcricoid hyperplasia, and 24-h pH monitoring of the pharynx and esophagus. However, all methods have limitations in terms of sensitivity and specificity.


3.3.1 Symptoms

It is important to stress out that many patients do not have the classic symptoms seen in GERD (e.g., heartburn, regurgitation). Symptoms of LPR can be assessed using the questionnaire Reflux symptom index (RSI) or Reflux Symptom Score (RSS) (36). Both are self-administered questionnaires that assesses the frequency and severity reflux-related symptoms, including chronic cough, throat clearing, and hoarseness (37). In a recent study by Yiming Yu et al. explored that RSI scores in patients with LPR related chronic cough were significantly higher than those with atopic cough or asthma induced cough (15).



3.3.2 Clinical findings

A crucial examination in diagnostics of LPR is laryngoscopy, which shows changes in the larynx. Hypertrophy or redness of the posterior commissure, arytenoid processes, diffuse swelling of the larynx and pseudosulcus are often present. In cases where symptoms are severe and prolonged, laryngoscopy becomes necessary to rule out other laryngeal conditions, including the possibility of neoplasms (38). The Reflux Finding Score (RFS) and Reflux Sign Assessment (RSA) (39) are scales used by clinicians to evaluate the mucosal findings of the larynx (RFS) or larynx and other upper respiratory tract areas (RSA).



3.3.3 24-h multichannel intraluminal impedance-pH (MII-pH) monitoring

MII-pH is currently considered to be gold standard for diagnosis of LPR. The pH impedance monitoring method has the ability to identify reflux episodes that are weakly acidic or non-acidic, in addition to acid reflux (16). Substantial difference with diagnosis of GERD is placing of sensors during pH-impedance studies. Most proximal sensor must be above level of upper oesophageal sphincter. Also debate regarding threshold of pathological number of extraoesophageal reflux episodes was terminated by IFOS Dubai consensus recently (40). LPR expert panel agreed that more than one extraoesophageal reflux episode is considered to by pathological and therefore threshold for LPR diagnosis.



3.3.4 ResTech dx-pH measurement system

Additional method used to evaluate LPR includes the Restech system. It is a system for pH measuring in the oropharynx, i.e., above the upper oesophageal sphincter. The probe is introduced through the nose to the level of the soft palate. Unlike conventional pH electrodes, it can operate effectively in an air-filled environment. Discussed disadvantage of this method is missing oesophageal sensor and therefore ambiguous interpretation of pH drops. The study conducted by Ummarino et al. comparing the Restech system with simultaneous esophageal MII/pH monitoring revealed that most drops in pharyngeal pH are not correlated with oesophageal reflux events (17). According to the authors, it can be explained by the fact that swallow artifacts are likely to be a particular problem in patients with chronic cough who frequently sip fluids to suppress their coughing.



3.3.5 Detection of pepsin

Pepsin in secretions, as a highly suggestive marker of LPR, can be detected by many methods. Detecting of pepsin using Peptest is widely used in clinical practice. Recent studies show that a positive Peptest indicates pathological LPR, but a negative Peptest does not rule out the disease (41). Spyridoulias et al. demonstrated that the identification of salivary pepsin, even at minimal levels, exhibited a baseline sensitivity of 78% and a specificity of 53% in predicting patients presenting with laryngeal signs and symptoms associated with LPR. It was demonstrated in the study that patients with severe LPR symptoms exhibit a higher concentration of salivary pepsin, and a direct association was observed between the presence and concentration of salivary pepsin and the severity of upper airway symptoms (18).



3.3.6 Esophageal high-resolution manometry (HRM)

Esophageal manometry evaluates the movement patterns of the esophagus by measuring the strength of muscular contractions within it and its sphincters over time. In contrast to conventional manometry, where pressure is measured at different locations along a catheter, HRM employs a catheter equipped with numerous closely positioned pressure sensors. This setup enables the creation of a comprehensive, three-dimensional representation of pressure dynamics within the esophagus. This examination allows for the assessment of changes in the contractility of the upper esophageal sphincter, thereby helping to further elucidate the presence of laryngopharyngeal reflux. Sikavi et al. (42) discovered that reduced contractility in the upper esophagus was linked to higher levels of pharyngeal reflux in individuals experiencing symptoms of (LPR). This connection was more pronounced in patients with maintained contractile function in the lower esophagus. These results indicate that compromised contractile function in the upper esophagus may contribute to the development of LPR, as it reduces the clearance of swallowed substances or reflux, resulting in greater exposure of the laryngopharynx to refluxed material.



3.3.7 Diagnostic test (empiric therapy of PPI’s)

The results of Park et al. study support the empirical use of the standard dose of PPI for 8 weeks in patients suffering from unexplained chronic cough regardless of whether reflux is present (22). The use of empiric therapy of PPI’s to both diagnose and treat reflux-associated chronic cough has also been studied by Poe et al. The study revealed that 79% of patients with reflux-related cough were accurately diagnosed, and their symptoms were alleviated following an empirical trial of PPI therapy (43).

PPIs are the first choice in GERD therapy, but their efficacy is somewhat limited in the case of LPR. There are several theories as to why this occurs. LPR frequently includes reflux events that are either non-acidic or weakly acidic. Since PPIs mainly aim at decreasing stomach acid production, they might not be as efficient in alleviating symptoms stemming from non-acidic reflux (44). The primary function of PPIs is to reduce the production of hydrochloric acid in the stomach, thereby decreasing its quantity. However, PPIs do not affect its effects in locations such as the larynx or pharynx, which leads to the development of symptoms in these areas. PPIs have no effect on the intracellular activity of pepsin, which can independently irritate the mucous membranes of the upper respiratory tract (45). Given the limitations of PPIs in treating LPR, other treatment modalities may be more appropriate. Since dietary and lifestyle measures are indispensable parts of LPR therapy, it might be more advantageous to conduct a diagnostic-therapeutic test using a diet instead of PPIs. This is supported by the research conducted by Lechien et al. (46), who suggest that adopting a diet low in fat, quick-release sugars, and high in protein, alkaline foods, and plant-based foods could serve as a cost-effective alternative therapy for individuals with LPR.




3.4 Treatment

Treatment of LPR-related chronic cough typically involves lifestyle modifications, such as dietary changes, weight loss, and avoiding triggers like smoking and alcohol. Additionally, medical therapy with proton pump inhibitors (PPIs) or alginate/magaldrate (ideally on the basis of results of pH-impedance) can be effective in reducing acid reflux and improving symptoms (47). Surgery is reserved exclusively for severe cases where conventional pharmacotherapy fails to achieve the desired results. It is important to note that LPR is just one potential cause of chronic cough, and a thorough evaluation by a healthcare professional is necessary to determine the other possible causes.


3.4.1 Lifestyle modifications

Lifestyle modifications and diet are principal treatment modalities. It’s particularly important to thoroughly and carefully explain to the patient the specific measures and provide them with precise instructions. Recommendations include weight reduction, smoking cessation, elevating the upper body while sleeping, stress reduction, avoiding late-night eating, and consuming meals in smaller portions. As part of the anti-reflux diet, it’s important to educate the patient that even healthy foods can be unsuitable for treating reflux, for example tomatoes, onions, garlic, nuts. Also, it is essential to limit the intake of alcoholic beverages, caffeine, chocolate, fatty and spicy foods, juices and carbonated drinks. An anti-reflux diet is the primary treatment approach for the majority of patients (48). In study conducted by Smith et al. was demonstrated that there is a strong correlation between high calorie and fat intake and the severity of cough symptoms (49). Heather Yeakel et al. reported a subjective improvement in chronic cough in 60% of patients with LPR during dietary and lifestyle therapy (19).



3.4.2 Physiotherapy, diaphragm rehabilitation and speech therapy

The objective of the exercise is to enhance the functionality of the diaphragm, resulting in a decrease in the frequency of reflux episodes (50). The lower esophageal sphincter (LES), surrounded by the diaphragmatic muscle, prevents gastroesophageal reflux and indirectly, laryngopharyngeal reflux (LPR). The coordinated function of the LES and its surrounding diaphragmatic crura is crucial for proper closure. When these structures become ineffective, gastric contents can flow back along the esophagus and cause LPR (51). Experimental studies show that even after surgical removal of the LES, a pressure zone remains due to diaphragmatic crura contractions (52). Strengthening the diaphragm muscle through exercises, such as diaphragmatic muscle training with maneuvers and breathing exercises, is considered in alternative therapies for reflux disease.

Speech therapy has shown effectiveness for chronic cough. In one study of 20 patients with cough and paradoxical vocal fold movement disorder, treated with a PPI and respiratory retraining therapy, all experienced cough improvement, with 85% showing improved RSI (53).



3.4.3 Proton pumps inhibitors (PPIs)

Among the available medications, they are the most commonly utilized and exert the most notable impact. However, their efficacy in addressing extraesophageal manifestations is relatively limited compared to the treatment of esophageal reflux disease. Proton pump inhibitors (PPIs) primarily aim to reduce acidity rather than significantly prevent reflux. Proton pump inhibitor (PPI) therapy, administered at a dosage of up to twice daily for 8–12 weeks, should be considered for patients who have both esophageal reflux symptoms and concomitant LPR, or for those who have confirmed pathological reflux through objective testing. However, there is currently a lack of adequate evidence to support the use of empiric PPI therapy in patients who solely experience LPR symptoms (54). Several uncontrolled studies have indicated that treating chronic cough with antacids can lead to improvement (55). However, recent randomized controlled trial (56) has demonstrated no discernible distinctions between proton pump inhibitors (PPIs) and a placebo in terms of their effectiveness.



3.4.4 Alginate, magaldrate

Are recommended for weakly acid and alkaline LPR. After ingestion, alginate/magaldrate quickly reacts with stomach acid and forms a protective gel layer.



3.4.5 Prokinetics

Prokinetics support the peristalsis by activating receptors in the gut, known as dopamine or serotonin receptors and thereby reduce the risk of reflux. Through this activation, prokinetics encourage synchronized muscle contractions, enhancing the efficient transit of food and digestive materials through the digestive tract. The effect in the treatment of EER is questionable. It is known that prokinetics increase esophageal peristaltic contractions, thereby facilitating the movement of esophageal contents into lower levels of the digestive system (57). Some studies suggest that the combination of PPIs and prokinetics yields superior outcomes and efficacy compared to the use of PPIs alone (58). The debate surrounding the effectiveness of prokinetics in LPR underscores the dearth of evidence regarding the occurrence of esophageal dysmotility disorder in this condition (59).



3.4.6 Surgical therapy

The most frequently performed surgical procedure for treating reflux disease is laparoscopic fundoplication. It involves wrapping a section of the stomach around the esophagus, forming a cuff that secures the stomach in its proper position under the diaphragm. This technique effectively prevents the backflow of stomach contents into the esophagus and is widely utilized in surgical interventions for reflux disease. Anti-reflux surgery may lead to improvements in syndromes of chronic cough (20, 21), laryngopharyngeal reflux, and asthma, but only in highly selected patients (60). It is important to note that the available data on this subject are generally of low quality. Furthermore, there are currently no randomized controlled trials comparing anti-reflux surgery with medical therapy specifically for the treatment of cough or laryngopharyngeal reflux. Considering the smaller impact of surgery on treating of LPR compared to gastroesophageal reflux disease, it is essential to exercise caution when determining the indication for surgical intervention (61).




3.5 Impact on quality of life

Chronic cough due to LPR can significantly impair a patient’s quality of life, affecting physical, social, and psychological wellbeing (19). Patients may experience disruptions in sleep, reduced work productivity, and social isolation due to the persistent nature of their cough. Furthermore, the impact on mental health should not be underestimated, as the chronic nature of the condition can lead to anxiety, depression, and frustration. With the development of the biological-psychological-social medical model, several questionnaires were created that focused on the evaluation of the quality of life in a relationship with chronic cough and LPR (e.g., Cough-specific Quality-of-life Questionnaire (CQLQ) and the Laryngopharyngeal Reflux Health Related Quality of Life Questionnaire (LPR-HRQL)). Successful treatment can not only relieve cough symptoms but also improve the quality of life (QOL) of these patients (62).



3.6 Patient education and multidisciplinary approach

A multidisciplinary approach involving primary care physicians, gastroenterologists, otolaryngologists, pulmonologists, and speech-language therapists can help ensure comprehensive care and optimal outcomes for patients with LPR-induced chronic cough. Collaboration among healthcare professionals is essential for accurate diagnosis, individualized treatment plans, and ongoing monitoring of patients’ progress. Depending on the physician’s specialty and experience, LPR may be over- or under-diagnosed (63). Educating patients about LPR and chronic cough is crucial for successful management. Patients should understand the importance of adhering to lifestyle modifications and prescribed medications to alleviate symptoms and prevent complications (54). Additionally, they should be informed about the potential side effects of medications and when to seek medical attention for any concerns.




4 Conclusion

Chronic cough is one of possible manifestations of LPR. Studies indicate that approximately 20% of patients with chronic cough have diagnosed LPR. The main diagnostic method for examining and confirming LPR is considered to be a 24-h multichannel intraluminal impedance-pH (MII-pH) monitoring. This method clearly demonstrates reflux episodes that reach above the level of the upper esophageal sphincter, leading to irritation of the mucosa of the upper and lower respiratory tracts by gastric refluxate. Treatment of LPR in patients with chronic cough should start with dietary and lifestyle measures, followed by initiating PPI therapy and others. Despite advancements in our understanding of LPR and its association with chronic cough, there remains a need for more research to improve diagnostic accuracy and develop targeted therapies. Potential areas of exploration include the role of biomarkers in LPR diagnosis, the impact of non-acid reflux components (e.g., bile acids and pepsin) on symptom development, and the efficacy of novel pharmacologic agents in LPR management (64). Further studies are needed with a precisely defined monitored population (patients with chronic cough excluding bronchial asthma and other possible causes) in which a complete diagnosis of LPR will be performed with a uniform methodology. This is also supported by the fact that LPR is a relatively young term and most studies so far deal with gastroesophageal reflux. It is important to think of LPR as a cause of unexplained chronic cough. A correct diagnostic and therapeutic process can only be achieved with a multidisciplinary approach.
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