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Introduction 
 

  Gastro-esophageal reflux (GERD) is a growing health 

problem It is now generally accepted that GERD is a 

causative factor for inducing or worsening certain respiratory 

symptoms and diseases (Russo et al., 2004). 

GERD has also been shown to be associated with 

obstructive sleep apnea, Respiratory diseases that have most 

frequently been studied with GERD are asthma, COPD and 

chronic cough (Ward et al., 2005). 

Acid gastro-esophageal reflux is common problem in 

COPD patients, Two different mechanisms are proposed to 

be responsible for the majority of GER-induced respiratory 

symptoms and diseases. 

  One involves micro-aspiration of gastric fluids into the 

lungs causing irritation and inflammation and the second is 

bronchoconstriction caused by a vagal reflex from the distal 

esophagus induced by acidic reflux to the distal esophagus. 

These two mechanisms probably both play a significant role 

but to a different extent in different conditions (Timms et al., 

2011). 

Invasive methods are used to diagnose GERD but the 

ability to detect pulmonary microaspiration of gastric content 

using this method is unclear, A Non-invasive option to detect 

pulmonary microaspiration is to measure pepsin in exhaled 

breath condensate (EBC) (Pandolfino and Kahrilas 2000). 
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Aim of The Study 

 

  The aim of the present study is to measure pepsin 

concentration and PH in exhaled breath condensate (EBC) 

and determine relationship to GERD in COPD patients with 

acute exacerbation. 
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COPD 

Definition: 

Chronic obstructive pulmonary disease (COPD) is a 

preventable and treatable disease with some significant extra-

pulmonary effects that may contribute to the severity in 

individual patients. Its pulmonary component is characterized 

by airflow limitation that is not fully reversible (Guerra et 

al., 2008). 

The airflow limitation is usually progressive and 

associated with an abnormal inflammatory response of the 

lung to noxious particles or gases (Figure1). The chronic 

airflow limitation characteristic of COPD is caused by a 

mixture of small airway disease (obstructive bronchitis) and 

parenchymal destruction (emphysema) (Silva et al., 2004). 

 

Inflammatory process 

 

 

 

 

 

 

Airflow limitation 

Fig. (1): Mechanisms underlying airflow limitation in COPD  

(Vestbo et al., 2011) 

Small airway disease  
Airway inflammation 
Airway remodeling  

Parenchymal destruction  
Loss of alveolar attachments 

Decrease of elastic recoil 
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Classification of severity (stages of COPD): 

Classification based on clinical diagnosis : 

Table 1.Key Indicators for Considering a Diagnosis of COPD 

Consider COPD, and perform spirometry if any of these 

indicators are present in an individual over age 40. These 

indicators are not diagnostic themselves, but the presence of 

multiple key indicators increases the probability of a 

diagnosis of COPD. Spirometry is required to establish a 

diagnosis of COPD. 

Dyspnea that is: Progressive (worsens over time). 

Characteristically worse with exercise. 

Persistent. 

Chronic cough: May be intermittent and may be 

unproductive. 

Chronic sputum production: 

Any pattern of chronic sputum production may indicate 

COPD. 

History of exposure to risk factors: 

Tobacco smoke (including popular local preparations). 

Smoke from home cooking and heating fuels. 

Occupational dusts and chemicals. 

Family history of COPD 

 (Agusti et al., 2013). 

Prevalence: 

The lowest estimates of prevalence are usually those 

based on self-reporting of a doctor diagnosis of COPD or 

equivalent condition. 

  For example most data show that less than 6% of the 
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population has been told that they have COPD these estimates 

may have value.  

  By contrast data from prevalence surveys carried out in 

a number of countries, using standardized methods and 

including spirometry estimate that up to about one-quarter of 

adults aged 40 years and older may have airflow limitation 

(Davisson et al., 2005). 

Morbidity: 

The risk of hospital admission increases with decreasing 

lung function and when chronic respiratory symptoms are 

present as well as in low socioeconomic status.  

The global burden of disease study estimates that COPD 

results in 1.68 years of living with disability (yld) per 1, 000 

populations, representing 1.8% of all ylds, with a greater 

burden in men than in women (1.93% vs. 1.42%) (Halbert et 

al., 2006). 

Mortality:  

COPD death rates are very low under the age of 45 yrs. 

and increase steeply with age. It’s considered the fourth 

leading cause of death in the USA and Europe; mortality in 

females has more than doubled over the last 20 years 

(Mannino et al., 2000). 

Risk factors : 

a) Exposures to: 

1. Tobacco smoke: cigarette smoking is by far the most 

important risk factor for COPD either active or passive 

exposure to smoke. 
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2. Occupational dusts and chemicals: when the exposures 

are sufficiently intense or prolonged. 

3. Outdoor and indoor air pollution: although the issue is 

not settled. 

4. Infections: illnesses diagnosed as whooping cough or 

pneumonia in the first year of life was associated with a 

significant reduction in fev1 measured in the first 

decade.(Agusti et al., 2011). 

b) Host factors: 

1. Genes: the genetic risk factor that is the best documented 

is a severe hereditary deficiency of alpha – 1 antitrypsin 

followed by others like: microsomal epoxide hydrolase. 

2. Airway hyper responsiveness. 

3. Lung growth: reduced maximal attained lung function (as 

measured by spirometry) may identify individuals who are 

at increased risk for the development of COPD.(Abramson 

et al., 2012). 

c) Others: 

1- Socioeconomic status: risk of developing COPD is 

inversely related to socioeconomic status. 

2- Nutrition: malnutrition can reduce both respiratory 

muscle mass and the strength of the remaining muscle 

fibers developing emphysema that was shown in 

experimental studies on animals. 

3- Oxidative stress: an imbalance between oxidants and 

antioxidants is considered to play a role in the 

pathogenesis of COPD. 
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4- Asthma: asthma patients were found to have a twelve 

fold higher risk of acquiring COPD over time than those 

without asthma. (Beeh et al., 2003). 

Pathogenesis: 

COPD is characterized by chronic inflammation 

throughout the airways, parenchyma, and pulmonary 

vasculature; the inflammation varies as the disease 

progresses. Overtime, inflammation damages the lungs and 

leads to the pathologic changes characteristic of COPD 

(Stockley et al., 2002).  

 Inhaled noxious particles and gases that lead to COPD 

cause lung inflammation which induce tissue destruction, 

impair the defense mechanisms that serve to limit the 

destruction, and disrupt the repair mechanisms that may be 

able to restore tissue structure in the face of some injuries 

(Beeh et al., 2003).  

The results of lung tissue damage are mucus hyper 

secretion, airway narrowing and fibrosis, destruction of the 

parenchyma (emphysema), and vascular changes.these 

pathological changes lead to air flow limitation in COPD 

(Haughney et al., 2014).  

In addition to inflammation, two other processes 

thought to be important in the pathogenesis of COPD are an 

imbalance of proteinases and antiproteinases in the lung, and 

oxidative stress, these processes may themselves be 

consequences of inflammation,  or they may arise from 

environmental (e.g. oxidant compounds in cigarette smoke) 
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or genetic (e.g. alpha-1-antitrypsin deficiency) factors, the 

interactions between these mechanisms are detailed in the 

figure below (Haughney et al., 2014).  

 

 

 

 

 

 

 

 

 

 

Fig. (2): Pathogenesis of COPD (Lange et al., 2012). 

Inflammatory cells: 

COPD is characterized by an increase in neutrophils, 

macrophages, and T- lymphocytes especially (CD8+) in 

various parts of the lung. There may also be an increase in 

eosinophils in some patients, particularly during 

exacerbations (Table 2). These increases are brought about 

by increases in inflammatory cell recruitment, survival, 

and/or activation. Many studies reveal a correlation between 

the number of inflammatory cells of various types in the lung 

and the severity of COPD (Beeh et al., 2003). 

 

Noxious particles and gases 

Lung inflammation 

COPD pathology 

Anti-oxidants 

Oxidative stress 

Antiproteinases 

Proteinases 

Repair mechanisms 


