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Abstract 

 

Introduction. COPD is a progressive disease characterized by 

airflow limitation that interferes with normal breathing and is not fully 

reversible. COPD exacerbations contribute to the overall severity of 

COPD patients. Oxidative stress and increased production of IL-4 and 

TNF-a , represent pathogenic mechanisms leading to the development and 

progression of COPD. Ameliorating oxidative stress would be expected to 

attenuate the progression of COPD. 

 

Aim of the study. To compare the effects of high dose NAC versus 

low dose on inflammatory response, oxidative stress, pulmonary functions 

and clinical outcome in patients with COPD acute exacerbations. 

 

Patients and Methods. This randomized controlled study included 

45 COPD acute exacerbation patients. All patients received standard 

COPD exacerbation treatment and were randomly assigned to either; 

control group with no add on therapy, low dose group received NAC 266 

mg sachets TID, high dose group received NAC 466mg sachets TID for 

16 days. IL4, malondialdehyde (MDA), arterial blood gases and 

spirometric parameters were evaluated at baseline and after treatment. 

 

Results.  IL4 levels significantly decreased (p<60661) in high dose 

group (3047±6041), versus low dose group (5057±1000) and control group
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(4.33±1009). MDA levels significantly decreased (p<60661) in high dose 

group and low dose group over time. Pulmonary functions (FEV1, FVC 

and FEV1/FVC) and Partial pressure of oxygen PaO2 significantly 

improved (p<60661) in high dose group versus low dose group and 

control group over time. The P/F ratio significantly improved (p<60661) 

in high dose group versus control group. No side effects were reported 

with NAC administration. 

 

Conclusion. High dose NAC improves clinical outcome of COPD 

exacerbations patients by ameliorating oxidative stress and inflammatory 

response, hence improving lung spirometry and pulmonary oxygenation. 

 

Key words. COPD, exacerbations, NAC, IL-4, oxidative stress. 
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               Introduction 

 
Chronic obstructive pulmonary disease (COPD) is a disease 

characterized by the progressive development of airflow limitation that is 

not fully reversible. COPD is caused by an abnormal inflammatory 

response of the lungs to noxious particles or gases in particular cigarette 

smoking. The clinical course of COPD is one of gradual progressive 

pulmonary impairment, which may eventually lead to respiratory failure 

(Pauwels  et al., 3991). 

   

          An acute exacerbation of COPD is defined as a sustained 

worsening of a patient’s condition that is acute in onset and necessitates a 

change in regular medications (Celli and Barnes, 3991; Rabe et al., 

3991). The frequency of these exacerbations increases with the severity 

of COPD. Early identification of patients at particular risk for 

exacerbations may reduce morbidity and mortality from complications 

associated with COPD exacerbations. Reduction of exacerbation rates is 

one of the main treatment goals in COPD management since 

exacerbations bear heavily on the patient's quality of life and prognosis as 

well as on COPD related costs (Wedzicha  and Seemungal, 3991). 

 

There is considerable evidence that an increased oxidative burden
 

occurs in the lungs of patients with COPD and this results in an imbalance 

between oxidants/antioxidants
 
or oxidative stress, which may play a role 

in many of the processes
 
involved in the pathogenesis of COPD. These 

include enhanced enzymatic
 
proteolytic activity, mucus hyper-secretion 

and the enhanced
 
inflammatory response in the lungs to inhaling tobacco 

smoke (Rahman, 3998). 
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COPD is recognized to have
 
multiple systemic consequences, such 

as weight loss and skeletal
 
muscle dysfunction. It is thought that oxidative 

stress
 
may extend beyond the lungs and is involved in these systemic

 

effects (MacNee, 3995a). 

         Antioxidant therapy therefore would seem to be a logical 

therapeutic
 
approach in COPD. The need for more potent antioxidant 

therapies to ameliorate the deleterious  oxidative stress burden in COPD 

is still required as  a therapeutic strategy for
 
the prevention and treatment 

of COPD (Rahman, 3998). 

 

Moreover, chronic mucus hypersecretion is significantly and 

consistently
 
associated with an increased risk of hospitalization for COPD

 

patients (McDonald et al., 3913).  

 

N-acetylcysteine (NAC), a mucolytic agent with potent antioxidant 

properties, has an extensive and sometimes controversial
 
history of use in 

the treatment of COPD (Repine et al., 1001). 

 

          A study with NAC suggests that an improvement in the antioxidant 

profile of the lung of patients with COPD may reduce the number of 

exacerbations (Hansen et al., 1004) and perhaps attenuate the accelerated 

worsening of the lung function.  

 

  Controlled clinical trials on a wide number of patients suffering 

from chronic bronchitis with or without airway obstruction showed that a 

0-month treatment with NAC (466-066 mg/day p.o.) significantly 

improved respiratory symptoms and reduced rate and duration of 

exacerbations as well as the number of sick days (Pela et al, 1000 ; 

Sadowska  et al., 3991). 
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       Up till now, the most common dosage of NAC in clinical practice 

and in clinical studies is 066 mg/day.  Currently, a once daily formulation 

of NAC of 066 mg is available which is more convenient for the patient. 

 

         A higher dose of NAC 102 g once daily reduced the concentration 

of H2O2 in exhaled breath condensate (EBC) within 36 days, suggesting 

that there is a dose-dependent effect on this marker of oxidative stress (De 

Benedetto et al., 3995). Moreover data suggest that NAC in a higher dose 

may be more effective as evidence by a study in patients with idiopathic 

pulmonary fibrosis (IPF) (Demedts et al., 3995). To date, NAC is still 

used in a dose of 066 mg per day for COPD patients, while the higher 

doses still need further evaluation. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 


