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ABSTRACT: N-acetylcysteine (NAC), an analogue and precursor of reduced glutathione, has been in clinical use for 
more than 30 yrs as a mucolytic drug. It has also been proposed for and/or used in the therapy and/or prevention 
of several respiratory diseases and of diseases involving an oxidative stress, in general. The objective of the 
present study was to evaluate the effect of long-term treatment with NAC on influenza and influenza-like 
episodes. 
A total of 262 subjects of both sexes (78% ≥65 yrs, and 62% suffering from non- respiratory chronic degenerative 
diseases) were enrolled in a randomized, double- blind trial involving 20 Italian Centres. They were randomized to 
receive either placebo or NAC tablets (600 mg) twice daily for 6 months. Patients suffering from chronic 
respiratory diseases were not eligible, to avoid possible confounding by an effect of NAC on respiratory 
symptoms. 
NAC treatment was well tolerated and resulted in a significant decrease in the frequency of influenza-like 
episodes, severity, and length of time confined to bed. Both local and systemic symptoms were sharply and 
significantly reduced in the NAC group. Frequency of seroconversion towards A/H1N1 Singapore 6/86 influenza 
virus was similar in the two groups, but only 25% of virus-infected subjects under NAC treatment developed a 
symptomatic form, versus 79% in the placebo group. Evaluation of cell-mediated immunity showed a progressive, 
significant shift from anergy to normoergy following NAC treatment. 
Administration of N-acetylcysteine during the winter, thus, appears to provide a significant attenuation of influenza 
and influenza-like episodes, especially in elderly high-risk individuals. N-acetylcysteine did not prevent A/H1N1 
virus influenza infection but significantly reduced the incidence of clinically apparent disease. Eur Respir J 1997; 
10: 1535–1541.
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“The present multicentric study, referred to as 
the NACIS study (acronym for N-acetylcysteine 
in Immune System), was designed in order to 
evaluate the efficacy of NAC, administered 
orally throughout the cold season, in 
preventing the occurrence and reducing the 
severity of influenza-like episodes in general, 
and specifically those caused by the influenza 
A/H1N1 virus. Another goal of this study was 
to assess the effect of NAC treatment on cell-
mediated immunity.”
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 “A total of 262 subjects of both sexes (78% ≥65 
yrs, and 62% suffering from non-respiratory 
chronic degenerative diseases) were enrolled in a 
randomized, double-blind trial involving 20 Italian 
Centres”

NAC tablets (600 mg) twice daily for 6 months.
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“NAC treatment was well tolerated and resulted 
in a significant decrease in the frequency of 
influenza-like episodes, severity, and length of 
time confined to bed”



  
Effect of N-acetylcysteine (NAC) treatment on the 

frequency of influenza-like episodes during the 6 months 
of treatment.  
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“Frequency of seroconversion towards A/H1N1 
Singapore 6/86 influenza virus was similar in 
the two groups, but only 25% of virus-infected 
subjects under NAC treatment developed a 
symptomatic form, versus 79% in the placebo 
group.”



  
Attenuation of influenza-like symptomatology and 

improvement of cell-mediated immunity with long-term 
N-acetylcysteine treatment.  

S. De Flora, C. Grassi, L. Carati. ©ERS Journal Ltd 1997. 

“shift from anergy to normoergy following NAC 
treatment.”



Effect of N-acetylcysteine (NAC) treatment on cell-
mediated immunity  



Effect of N-acetylcysteine (NAC) treatment on the 
cumulative occurrence of individual influenza-like signs 

and symptoms throughout the duration of the study
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NAC tablets (600 mg) twice daily for 6 months.

600x2=1200mg/day x 180days=216,000mg

260gm @ $15/kg=$3.9/person/180days

283 million Americans x 3.9=$1.1billion


