
Supplement, table 1: Search strategy 

Set Topic Medline Embase 

Set 1 
N-acetylcysteine 

ACETYLCYSTEINE 
ACETYLCYESTEINE or ACEYTLCYSTEINE 

DERIVATE 

Set 2 n-acetylcysteine or acetylysteine Aceytlcysteine 

Set 3 

Ototoxcicity 

HEARING LOSS HEARING IMPAIRMEN 

Set 4 COCHLEA OTOTOXICITY 

Set 5 
ototoxicity or cochleotoxic or 

ototoxic 
ototoxicity 

Set 6 (hearing adj1 loss) (hearing adj1 loss) 

Set 7 (hearing ajd1 impairment) (hearing ajd1 impairment) 

Set 8 

Long term administration 

RADOMIZED CONTROLLED TRIAL RADOMIZED CONTROLLED TRIAL 

Set 9 CLINICAL TRIAL CLINICAL TRIAL 

Set 10 OBSERVATIONAL STUDY OBSERVATIONAL STUDY 

Set 11 LONGITUDINAL STUDY LONGITUDINAL STUDY 

Set 12 COHORT STUDY COHORT ANALYSIS 

Set 13 (observational adj1 study) (observational adj1 study) 

Set 14 (longitudinal adj1 study) (longitudinal adj1 study) 

Set 15 (clinical adj1 trial) (clinical adj1 trial) 

Set 16 

 

combine set1 and set 2 with “or” 

Set 17 combine set3-7 with “or” 

Set 18 combine set8-15 with “or” 

Set 19 combine set16-18 with “and” 

Set 20 Limit set19 to human 

Words in capital letters were searched as MESH terms and as free text terms. 
 
Web of Science 
Combination of “acetylcysteine” “ototoxic” “vertigo” “longitudinal” “randomized controlled” “clinics trial” 



Supplement Table 2: Studies reporting on long-term NAC use 

Author, year Country Disease or Condition 
NAC dose 

(mg) 
Frequency 
of dosing 

Duration 
(weeks) 

N 
(NAC) 

N 
(placebo) 

Age  - 
NAC 

N men 
- NAC 

Age - 
Placebo 

N men - 
Placebo 

Psychiatric disease 

Berk, 2012[1] Australia Bipolar disorder 1000 2 12 76 73 47.1 16 44.4 32 

Berk,2008[2] Australia Bi-polar disorder 1000 2 24 38 37 44.6 15 46.6 15 

Berk, 2014[3] Australia Major depressive disorder 1000 2 12 135 134 49.9 46 50.5 54 

Farokhnia, 2013[4] Iran Schizophrenia 1000 2 8 23 23 32.2 11 33.4 13 

Carmeli, 2012
a
 [5] Switzerland Schizophrenia 2000 1 8 11 11 31.9 9 31.9 9 

Lavoie, 2008
a
 [6] Switzerland Schizophrenia 1000 2 8 7 7 31.9 5 31.9 5 

Berk, 2008[7] Australia Schizophrenia 1000 2 24 69 71 37.2 48 36.1 50 

Afshar, 2012[8] Iran Obsessive compulsive disorder 
600, 1200, 

2400 
  12 24 24 30.6 6 31.3 6 

Ghanizadeh, 2013[9] Iran Autistic disorder 600 2 8 20 20 8.8 13 7.9 12 

Bloch,2013[10] USA Trichotillomania 1200 2 12 20 19 14 3 13.1 2 

Grant, 2009
b
 [11] USA Trichotillomania 

1200 (6wks), 
2400 (6wks) 

1 12 25 25 32.7 4 35.8 
 

Grant, 2007[12] USA Pathological gambling 600 2-3 6 6 7 
    

LaRow, 2013[13] USA Cocaine Dependence 600-1200 2 8 78 38 43.5 58 43.3 25 

Gray, 2012[14] USA Cannabis dependency 1200 2 8 58 58 18.9 39 18.8 45 

Grant,2010[15] USA Methamphetamine dependence 
600, 1200, 
1800, 2400 

  8 14 17 37.2 8 36.1 14 

Respiratory disease 

Zheng, 2014[16] China COPD 600 2 52 504 502 66.2 415 66.4 409 

Tse, 2013[17] Hong Kong COPD 600 2 52 58 62 71 54 70.8 58 

de Backer, 2013
a 

[18] Belgium COPD 600 3 12 12 12 65 9 65 9 

Patil, 2011[19] India COPD 600 1,2 8 54 23 
    

Stav, 2009
a 

[20] Israel COPD 1200 1 6 24 24 66 
 

66 
 

Schermer, 2009[21] Netherlands COPD 600 1 24 96 96 59.2 75 59.6 65 

Decramer, 2005[22] Europe COPD 600 1 156 256 267 62 204 62 210 

de Benedetto, 2005[23] Italy COPD 600 2 8 32 23 66.2 
 

66.3 
 

van Overveld, 2005
a,b 

[24] Poland COPD 600 1 10 20 20 
 

16 
 

16 

Kasielski, 2001[25] Poland COPD 600 1 52 22 22 61 10 60 11 

Pela, 1999
b 

[26] Italy COPD 600 1 24 85 84 66 60 66 68 

Lukas, 2005[27] Germany Chronic bronchitis 600 2 12 15 17 53.6 9 58.0 8 

            



Supplement Table 2: Studies reporting on long-term NAC use – con’t 

Author, year Country Disease or Condition 
NAC dose 

(mg) 
Frequency 
of dosing 

Duration 
(weeks) 

N 
(NAC) 

N 
(placebo) 

Age  - 
NAC 

N men 
- NAC 

Age - 
Placebo 

N men - 
Placebo 

Hansen, 1994[28] Denmark Chronic bronchitis 600 2 22 75 78 51.1 30 51.7 36 

Rasmussen, 1988[29] Sweden Chronic bronchitis 300 2 24 59 57 58.8 31 58.9 35 

Poder, 1984
b
 [30] Hungary Chronic bronchitis 10mg/kg 2-3 12 27 18 0.5-3 

 
0.5-3 

 
McGavin, 1985[31] UK Chronic bronchitis 200 3 20 85 96 64.3 75 62 80 

Stafanger, 1989
a
 [32] Denmark 

Cystic fibrosis with P. aeruginosa 
infection 

200 (<30kg), 
400 (>30 kg) 

3 12 52 52 15.8 17 15.8 17 

Stafanger, 1988
a
 [33] Denmark Cystic fibrosis 200/400 3/2 12 22 22 9.5 23 9.5 23 

Ratjen, 1985[34] Germany Cystic fibrosis 200 3 10 12 12 13.9 10 13.9 10 

Mitchell, 1982
a 

[35] 
New 

Zealand 
Cystic fibrosis 200 3 12 20 20 10.8 10 10.8 10 

Stafanger, 1988
a
 [33] Denmark Primary ciliary dyskinesia 200/400 3/2 12 8 8 29.7 6 29.7 6 

Martinez, 2014[36] USA Idiopathic pulmonary fibrosis 600 3 60 133 131 68.3 107 67.2 98 

Demedts, 2005[37] Europe Idiopathic pulmonary fibrosis 600 3 52 92 90 62 69 64 75 

Ghanei, 2008[38] Iran 
Chronic lung disease due to mustard 

gas exposure 
600 2 16 72 72 44.9 32 46.7 37 

Van Zandwijk, 2000
b 

[39] 
Multicentre 

Europe 
Non-small-cell lung cancer, pT1-2, 
N0-1, T2N0 or cancer of the larynx  

600 2 104 642 641 61 556 60 559 

Van Schooten, 2002[40] Netherlands Smoker 600 2 24 21 20 42 6 44 8 

Blood born viruses 

Milazzo, 2010
c 
[41] Italy HIV, lipoatrophy 2000 1 48 20 20 45 7 44 9 

Spada, 2002[42] Brazil HIV 600 1 24 10 10         

Breitkreutz, 2000[43] Germany HIV, not on ART 600 6, 4, 2, 1 28 16 13   8   8 

Breitkreutz, 2000[43] Germany HIV, ART 600 6, 4, 2, 1 28 21 16   11   10 

de Rosa, 2000[44] USA HIV 8000 1 8 41 42 38 41 38 42 

Walmsley, 1998
d 

[45] Canada HIV, PCP 3000 2 8 96 102 38.1 83 38.6 100 

Look, 1998
a,b 

[46] Germany HIV 1200 1 12 24 24 36.5 17 36.5 17 

Grant, 2000[47] Spain/Italy HCV 600 3 24 73 74 39.1 51 40.9 53 

Neri, 2000
b
 [48] Italy HCV 1200 2 64 38 39 

    
Look, 1999

b, e
 [49] Germany HCV 1800 1 24 8 8 35.7 6 38.7 3 

Ideo, 1999
b,e,f 

[50] Italy HCV 1200 1 24 58 62 48.3 33 46.9 37 

Cimino, 1998
b,f 

[51] Italy HCV 1200 1 12 12 13 30-62 8 23-57 8 

Tripi, 1998
b
 [52] Italy HCV 600 2 24 14 7 53.8 6 46.5 5 

Bernhard, 1998[53] Switzerland HCV 600 3 24 19 17         
 
 
 
 
 
 
 

           



Supplement Table 2: Studies reporting on long-term NAC use – con’t 

Author, year Country Disease or Condition 
NAC dose 

(mg) 
Frequency 
of dosing 

Duration 
(weeks) 

N 
(NAC) 

N 
(placebo) 

Age  - 
NAC 

N men 
- NAC 

Age - 
Placebo 

N men - 
Placebo 

Kidney disease 

Purwanto, 2012[54] Indonesia Peritoneal dialysis 600 2 8 16 16 45.8 10 42.5 11 

Hashemi, 2012
b 

[55] Iran Proteinuria, diabetes mellitus type 2 600 2 8 35 35 60.2 19 63.4 20 

Renke, 2010/2008
a 

[56-57] Poland Non diabetic chronic kidney disease 600 2 8 20 20 39.4 12 39.4 12 

Nascimento, 2009[58] Brazil Peritoneal dialysis 600 2 8 12 10 57 5 54 4 

Hsu, 2009
g 

[59] Taiwan Hemodialysis 200 3 12 38 227 57.9 20 61.3 107 

Tepel, 2003[60] Germany Hemodialysis 600 2 58 64 70 63 33 62 43 

Obstetric and gynaecology conditions 

Popora, 2013
h
 [61] Italy Endometriosis 600 3 12 45 47 32.9 0 32.5 0 

Hashim, 2009
i 
[62] Egypt Polycystic Ovary Syndrome 600 3 6 95 97 27.3 0 26.8 0 

Elnashar, 2007
j 
[63] Egypt Polycystic Ovary Syndrome 600 3 6 30 31 26.7 0 27.3 0 

Shahin, 2009 [64] Egypt Preterm labour 600 1 >12 140 140 26.5 0 25.9 0 

Amin,2008
b 

[65] Egypt Recurrent pregnancy Loss 600 1 20 80 86 26.2 0 25.2 0 

Male infertility 

Safarinejad, 2009[66] Iran Male infertility 600 1 26 118 118 32 118 31 118 

Ciftci,2009[67] Turkey Male infertility 600 1 12 118 60 33.1 60 32.8 60 

Rheumatological conditions 

Lai, 2012[68] USA Lupus erythematosus 
600, 1200, 

2400 
3 12 18 9 

    

van Dieten,2003[69] Netherlands Reflex sympathetic dystrophy 600 3 54 67 64 48 34 52 39 

Perez, 2003
k 

[70] Netherlands Regional pain syndrome 600 3 17 74 71 50 29 49 20 

Yalcin, 2002
b 

[71] Turkey Blepharitis 100 3 8 43 36 42.9 8 43.7 4 

Currie, 1988
a,l

 [72] UK Young syndrome 200 3 8 8 8 37 8 37 8 

Furst, 1978[73] USA Systemic sclerosis 10000 
 

8 11 11 55.1 1 60.1 2 

Others 

Kasperczyk, 2014
b
 [74] Poland Lead exposure 200 1, 2, 3 12 120 49 

    
Dabirmoghaddam, 2013

m
 [75] Iran Laryngopharyngeal Reflux 600 1 12 30 30 

    
Khoshbaten, 2010

n 
[76] Iran Non-alcoholic fatty liver 600 2 12 15 15 40.1 6 46.8 5 

Martina, 2008[77] Italy Diabetes mellitus II 600 2 24 12 12 62.5 12 67 12 

Pace, 2003[78] USA Sickle cell disease 200, 400, 800 3 28 16 5 
 

8 
 

3 

Adair, 2001[79] USA Alzheimer disease 50 mg/kg/day 3 24 25 22 
    

 
 
 

           



 

 

 
 
 

Supplement Table 2: Studies reporting on long-term NAC use – con’t 

Author, year Country Disease or Condition 
NAC dose 

(mg) 
Frequency 
of dosing 

Duration 
(weeks) 

N 
(NAC) 

N 
(placebo) 

Age  - 
NAC 

N men 
- NAC 

Age - 
Placebo 

N men - 
Placebo 

Estensen, 1999[80] USA Adenomatous colonic polyps 400 2 12 34 30 
    

de Flora, 1997[81] Italy 
Chronic degenerative disease (other 

than chronic respiratory disease) 
600 2 24 133 129 69 60 68 48 

Ardissino, 1997[82] Italy Unstable angina 600 3 16 45 46 58 32 58 32 
a Cross-over trial 

      
    b No placebo in the control group 

     
    c Patients were given NAC plus lipoic acid 

  
    d All patients were treated for PCP with co-trimoxazole 

     
    e All patients received IFN, patients in the NAC also received sodium selenite 

    
    f Patients who did not respond to IFN treatment at 3 months were given NAC 

    
    g No RCT, patients were given an option to take NAC or not 

  
    h Drug administration 3 times per week 

  
    i All patients received metformin, no placebo in the control group 

   
    j Patients in the comparison group received metformin (not placebo) 

   
    k Comparison group DMSO cream 

   
    l Patients in the control group took ambroxol or bromhexine or carbocisteine 
    m All patients received omeprazole 

   
    n Patients in the control group took Vitamin C 

   
    



Supplement table 3: Co-morbidities, side effects, withdrawals and death in studies reporting long-term NAC use 

Author, year 
Total 
(NAC) 

Total 
(placebo) 

Exclusion criteria Co-morbidities 
Side effects 

reported 

Total 
Withdrawn 

(NAC) 

Total 
Withdrawn 
(placebo) 

Attributable 
Withdraw 

(NAC) 

Attributable 
Withdraw 
(Placebo) 

Side effects 
Death 
(NAC) 

Death 
(placebo) 

Berk, 2012[1] 76 73 

Systemic medical 
disorder, respiratory 

insufficiency, pregnancy, 
breastfeeding 

49% smokers, 
47% alcohol use, 

21% alcohol 
abuse 

No side 
effects 

reported 
21 18 1 0 

 
Not 

reported 
Not 

reported 

Berk,2008[2] 38 37 
Respiratory disease, PUD, 
pregnancy, breastfeeding 

79% alcohol use, 
45% smokers 

Side effects in 
text 

14 13 
Not 

reported 
Not 

reported  
Not 

reported 
Not 

reported 

Berk, 2014[3] 135 134 
PUD, pregnancy, 

breastfeeding 

22% CVS, 19% GI, 
19% smokers, 

60% alcohol use 

Side effects in 
text 

38 27 2 1 
 

Not 
reported 

Not 
reported 

Farokhnia, 
2013[4] 

23 23 

Serious medical or 
neurological disorders, 

alcohol or substance 
abuse, pregnancy, 

lactation, hepatic and 
kidney disease 

 
Side effects 

reported 
2 2 0 0 

 
Not 

reported 
Not 

reported 

Carmeli, 
2012

a
 [5] 

11 11 
  

No side 
effects 

reported 
2 0 0 0 

 
Not 

reported 
Not 

reported 

Lavoie, 2008
a
 

[6] 
7 7 

  

No side 
effects 

reported 

Not 
reported 

Not 
reported 

Not 
reported 

Not 
reported  

Not 
reported 

Not 
reported 

Berk, 2008[7] 69 71 
Abnormal renal, hepatic, 

thyroid or haematological 
findings, pregnancy 

16% substance 
abuse, 53% 
alcohol use 

Side effects in 
text 

15 14 
Not 

reported 
Not 

reported 

"There were no 
significant effects 
of NAC on safety 

parameters or 
reported adverse 

events" 

Not 
reported 

Not 
reported 

Afshar, 
2012[8] 

24 24 

Substance abuse, 
pregnancy, breastfeeding, 

convulsive disorder, 
suicidal 

 
Side effects in 

text 
5 4 3 0 

 
Not 

reported 
Not 

reported 

Ghanizadeh, 
2013[9] 

20 20 

Psychotic disorder, 
substance abuse, liver 

disease, seizures, 
hypertension, cardiac 

disease, unstable asthma, 
kidney disease 

 
Side effects 

reported 
3 6 1 0 

 
Not 

reported 
Not 

reported 

        

  

   



Supplement table 3: Co-morbidities, side effects, withdrawals and death in studies reporting long-term NAC use, con’t 

Author, year 
Total 
(NAC) 

Total 
(placebo) 

Exclusion criteria Co-morbidities 
Side effects 

reported 

Total 
Withdrawn 

(NAC) 

Total 
Withdrawn 
(placebo) 

Attributable 
Withdraw 

(NAC) 

Attributable 
Withdraw 
(Placebo) 

Side effects 
Death 
(NAC) 

Death 
(placebo) 

Bloch, 
2013[10] 

20 19 

Bipolar, psychotic, 
substance abuse, 

development disorder, 
mental retardation, 

pregnancy 

 
Side effects in 

text 
4 0 1 0 

 
Not 

reported 
Not 

reported 

Grant, 
2009[11] 

25 25 

Unstable medical disease, 
abnormal laboratory 

tests, pregnancy, 
breastfeeding 

60% psychiatric 
co-morbidity 

Side effects 
reported 

3 3 
Not 

reported 
Not 

reported  
Not 

reported 
Not 

reported 

Grant, 
2007[12] 

6 7 
Abnormal physical 

examination  

No side 
effects 

reported 

Not 
reported 

Not 
reported 

Not 
reported 

Not 
reported  

Not 
reported 

Not 
reported 

LaRow, 
2013[13] 

78 38 

Substance abuse, 
pregnancy, breastfeeding, 

serious medical 
condition, asthma 

36% alcohol 
abuse, 

Side effects 
reported 

38 17 3 0 
 

Not 
reported 

Not 
reported 

Gray, 
2012[14] 

58 58 

Co-morbid substance 
abuse, unstable 

psychiatric disease, 
pregnancy 

14% psychiatric 
co-morbidity 

Side effects in 
text 

21 25 
Not 

reported 
Not 

reported 

"There were no 
FDA-defined 

serious adverse 
events and there 

were no significant 
differences 

between the two 
treatment groups 
in the occurrence 

of any adverse 
events (38 adverse 

events in 24 
participants 

receiving NAC, 46 
adverse events in 

27 participants 
receiving placebo)" 

Not 
reported 

Not 
reported 

Grant, 
2010[15] 

14 17 

Medical disease, 
pregnancy, suicidal, 

bipolar disorder, 
dementia, psychotic 

disorder,  abnormal liver 
function tests, substance 

abuse 

 
Side effects in 

text 
5 9 

Not 
reported 

Not 
reported 

"Rates of side 
effects did not 

significantly differ 
between groups 
(57.1% NAC vs 
41.5% placebo) 

Not 
reported 

Not 
reported 

2 

 

 
       

  

   



Supplement table 3: Co-morbidities, side effects, withdrawals and death in studies reporting long-term NAC use, con’t 

Author, year 
Total 
(NAC) 

Total 
(placebo) 

Exclusion criteria Co-morbidities 
Side effects 

reported 
Withdrawn 

(NAC) 
Withdrawn 
(placebo) 

Attributable 
Withdraw 

(NAC) 

Attributable 
Withdraw 
(Placebo) 

Side effects 
Death 
(NAC) 

Death 
(placebo) 

Zheng,, 
2014[16] 

504 502 
Asthma, long term 

oxygen 
18% smokers 

Side effects 
reported 

124 119 32 24 
 

Not 
reported 

Not 
reported 

Tse, 2013[17] 58 62 
Co-exiting pulmonary 

disease, severe dyspnoea  
Side effects in 

text 
4 5 0 0 

"No major adverse 
effects occurred in 
either group. There 
was no increase in 
incidence of minor 

adverse effects 
with NAC (3/58, 
5%) vs placebo 

(5/62, 8%)" 

2 1 

de Backer, 
2013[18] 

12 12 

Exacerbation during the 
last 8 weeks, PUD, 

steroids, pregnancy, 
breastfeeding 

 

No side 
effects 

reported 

Not 
reported 

Not 
reported 

Not 
reported 

Not 
reported  

Not 
reported 

Not 
reported 

Patil, 
2011[19] 

54 23 

Decompensated 
cardiovascular, 

endocrine, hepatic or 
renal function, 

parenchymal lung 
pathology, active 

infection due to M 
tuberculosis, gastric or 

duodenal ulcer 

 
Side effects in 

text 
Not 

reported 
Not 

reported 
Not 

reported 
Not 

reported 

“Nausea and 
stomatitis were the 

most common 
adverse reactions” 

Not 
reported 

Not 
reported 

Stav, 2009[20] 24 24 
Asthma, long term 

oxygen  
Side effects in 

text 
Not 

reported 
Not 

reported 
Not 

reported 
Not 

reported 

"Apart from mild 
epigastric 

discomfort that 
was reported by a 
few patients in the 
treated group, no 

other complaints or 
findings were 

recorded" 

Not 
reported 

Not 
reported 

Schermer, 
2009[21] 

96 96 
Asthma, allergic rhinitis, 

eczema  

No side 
effects 

reported 
44 40 4 4 

 
1 3 

        

  

   



Supplement table 3: Co-morbidities, side effects, withdrawals and death in studies reporting long-term NAC use, con’t 

Author, year 
Total 
(NAC) 

Total 
(placebo) 

Exclusion criteria Co-morbidities 
Side effects 

reported 
Withdrawn 

(NAC) 
Withdrawn 
(placebo) 

Attributable 
Withdraw 

(NAC) 

Attributable 
Withdraw 
(Placebo) 

Side effects 
Death 
(NAC) 

Death 
(placebo) 

Decramer, 
2005[22] 

256 267 

Long term, PUD, 
congestive heart failure, 

oral steroids, cystic 
fibrosis, bronchiectasis, 

past history of TB 

 
Side effects in 

text 
70 99 19 26 

"1428 adverse 
events in NAC 
group, 1381 

adverse events in 
placebo group, no 

adverse events 
were thought to be 

drug-related" 

Not 
reported 

Not 
reported 

de Benedetto, 
2005[23] 

32 23 
Neoplasma, DIP, 

pulmonary disease  

No side 
effects 

reported 

Not 
reported 

Not 
reported 

Not 
reported 

Not 
reported  

Not 
reported 

Not 
reported 

van Overveld, 
2005[24] 

20 20 
Atopy, asthma, hepatic or 

renal failure, cystic 
fibrosis, CVS 

 

No side 
effects 

reported 

not 
reported 

not 
reported 

Not 
reported 

Not 
reported  

Not 
reported 

Not 
reported 

Kasielski, 
2001[25] 

22 22 
Alcohol or substance 

abuse  
Side effects in 

text 
not 

reported 
not 

reported 
Not 

reported 
Not 

reported 

"The number of 
adverse events was 

low: two in the 
NAC group and 

three in the 
placebo group" 

Not 
reported 

Not 
reported 

Pela, 1999[26] 85 84 

Lung cancer, 
cardiomyopathy, 

metabolic disease, 
chronic renal disease 

28% smokers 
Side effects in 

text 
2 3 1 0 

"NAC was well 
tolerated. There 

was no difference 
in side effects 

reported in both 
groups" 

0 1 

Lukas, 
2005[27] 

17 15 
  

No side 
effects 

reported 
8 10 

Not 
reported 

Not 
reported  

Not 
reported 

Not 
reported 

Hansen, 
1994[28] 

75 78 
Eosinophilia, positive skin 

test to allergens, long 
term antibiotic treatment 

 
Side effects in 

text 
16 8 

Not 
reported 

Not 
reported 

"There were no 
serious adverse 

events during the 
study" 

Not 
reported 

Not 
reported 

Rasmussen, 
1988[29] 

59 57 Pregnancy, antibiotics 
 

Side effects 
reported 

10 7 10 7 
 

Not 
reported 

Not 
reported 

Poder, 
1984[30] 

27 18 
  

Side effects in 
text 

Not 
reported 

Not 
reported 

Not 
reported 

Not 
reported 

“No side effects 
were observed” 

Not 
reported 

Not 
reported 

McGavin, 
1985[31] 

85 96 
Bronchiectasis, insulin 
dependent DM, PUD, 

pregnancy 
27% smokers 

Side effects 
reported 

13 20 1 2 
 

3 2 

        
  

   



Supplement table 3: Co-morbidities, side effects, withdrawals and death in studies reporting long-term NAC use, con’t 

Author, year 
Total 
(NAC) 

Total 
(placebo) 

Exclusion criteria Co-morbidities 
Side effects 

reported 
Withdrawn 

(NAC) 
Withdrawn 
(placebo) 

Attributable 
Withdraw 

(NAC) 

Attributable 
Withdraw 
(Placebo) 

Side effects 
Death 
(NAC) 

Death 
(placebo) 

Stafanger, 
1989

[
32] 

52 52 
PUD, liver of kidney 
disease, pregnancy  

No side 
effects 

reported 

Not 
reported 

Not 
reported 

Not 
reported 

Not 
reported  

Not 
reported 

Not 
reported 

Stafanger, 
1988[33] 

22 22 
PUD, liver of kidney 
disease, pregnancy  

Side effects 
reported 

Not 
reported 

Not 
reported 

Not 
reported 

Not 
reported  

Not 
reported 

Not 
reported 

Ratjen, 
1985[34] 

12 12 Atopy, bronchodilators  
 

Side effects in 
text 

3 1 
Not 

reported 
Not 

reported 

"No side effects of 
active therapy 
were noted" 

Not 
reported 

Not 
reported 

Mitchell, 
1982[35] 

20 20 
  

Side effects in 
text 

2 2 0 0 

"No side effects 
were noticed for 
either placebo or 

NAC" 

Not 
reported 

Not 
reported 

Stafanger, 
1988[33] 

8 8 
PUD, liver of kidney 
disease, pregnancy  

Side effects 
reported 

9 12 1 1 
 

Not 
reported 

Not 
reported 

Martinez, 
2014[36] 

133 131 

Non-idiopathic fibrotic 
lung disease, coexisting 
medical disease, on the 

waiting list of a lung 
transplant 

23% CVS, 19% 
diabetes, 61% 

GERD 

Side effects 
reported 

23 20 1 4 
 

Not 
reported 

Not 
reported 

Demedts, 
2005[37] 

92 90 
Prednisolone dose 

>0.5mg/kg  
Side effects 

reported 
16 16 2 2 

 
7 8 

Ghanei, 
2008[38] 

72 72 
Pneumonia, history of TB, 
smoking, substance abuse  

No side 
effects 

reported 

Not 
reported 

Not 
reported 

Not 
reported 

Not 
reported  

Not 
reported 

Not 
reported 

Van Zandwijk, 
2000[39] 

642 641 

Recurrent disease, 
synchronous multiple 

tumours, previous 
malignant disease, 

abnormal LFTs, abnormal 
renal function, DM, HTN, 

PUD 

93% smokers 
Side effects 

reported 
115 

Not 
applicable 

Not 
reported 

Not 
reported 

“No comparison of 
side effects to the 

non-treatment 
groups (the control 

group did not 
receive any 

placebo), GI and 
skin side effects 

were similar in the 
groups receiving 

NAC, NAC+Retinyl 
and Retinyl alone.” 

167 147 

Van Schooten, 
2002[40] 

21 20 
  

No side 
effects 

reported 

Not 
reported 

Not 
reported 

Not 
reported 

Not 
reported  

Not 
reported 

Not 
reported 

        
  

   



Supplement table 3: Co-morbidities, side effects, withdrawals and death in studies reporting long-term NAC use, con’t 

Author, year 
Total 
(NAC) 

Total 
(placebo) 

Exclusion criteria Co-morbidities 
Side effects 

reported 
Withdrawn 

(NAC) 
Withdrawn 
(placebo) 

Attributable 
Withdraw 

(NAC) 

Attributable 
Withdraw 
(Placebo) 

Side effects 
Death 
(NAC) 

Death 
(placebo) 

Milazzo, 
2010[41] 

20 20 
Neoplastic disease, 

alcohol abuse 

Median CD4 
count 490 (NAC) 

and 524 (placebo) 

Side effects in 
text 

Not 
reported 

Not 
reported 

Not 
reported 

Not 
reported 

"Two patients 
reported insomnia 
one in the NAC and 
one in the control 

group." 

Not 
reported 

Not 
reported 

Spada, 
2002[42] 

10 10 
  

No side 
effects 

reported 

Not 
reported 

Not 
reported 

Not 
reported 

Not 
reported  

Not 
reported 

Not 
reported 

Breitkreutz, 
2000[43] 

21 16 

CD4 >200, endocrine 
disease, liver cirrhosis, 

serum creatine >1.5 
mg/dl, cardiorespiratory 
insufficiency,  substance 

or alcohol abuse 

 

No side 
effects 

reported 
3 2 0 0 

 
Not 

reported 
Not 

reported 

Breitkreutz, 
2000[43] 

16 13 

CD4 200-500, endocrine 
disease, liver cirrhosis, 

serum creatine >1.5 
mg/dl, cardiorespiratory 
insufficiency, alcohol or 

drug abuse 

 

No side 
effects 

reported 
2 0 0 0 

 
Not 

reported 
Not 

reported 

de Rosa, 
2000[44] 

41 42 CD4>500 
Mean CD4 count 
203 (NAC), 160 

(placebo) 

Side effects in 
text 

10 12 
Not 

reported 
Not 

reported 

"No evidence of 
toxicity associated 

with NAC 
administration was 

found" 

Not 
reported 

Not 
reported 

Walmsley, 
1998 [45] 

96 102 CD4>200 

Concurrent 
cotrimoxazole 
use, mean CD4 

count 148 (NAC) 
and 160 (control) 

Side effects 
reported 

23 17 11 
Not 

reported  
Not 

reported 
Not 

reported 

Look, 
1998[46] 

24 24 
CD4<200, opportunistic 

infection, abnormal 
laboratory findings 

 

No side 
effects 

reported 

Not 
reported 

Not 
reported 

Not 
reported 

Not 
reported  

Not 
reported 

Not 
reported 

Grant, 
2000[47] 

73 74 HIV/HBV co-infection 
 

No side 
effects 

reported 

not 
reported 

not 
reported 

Not 
reported 

Not 
reported  

Not 
reported 

Not 
reported 

        

  

   



Supplement table 3: Co-morbidities, side effects, withdrawals and death in studies reporting long-term NAC use, con’t 

Author, year 
Total 
(NAC) 

Total 
(placebo) 

Exclusion criteria Co-morbidities 
Side effects 

reported 
Withdrawn 

(NAC) 
Withdrawn 
(placebo) 

Attributable 
Withdraw 

(NAC) 

Attributable 
Withdraw 
(Placebo) 

Side effects 
Death 
(NAC) 

Death 
(placebo) 

Neri, 2000[48] 39 38 

Renal insufficiency, 
cancer, respiratory 

distress, alcohol abuse, 
obesity, DM 

 
Side effects in 

text 
Not 

reported 
Not 

reported 
Not 

reported 
Not 

reported 

“No adverse 
reaction to, nor 
side effects of, 

treatment, 
necessitated 

suspension of IFN 
or NAC” 

Not 
reported 

Not 
reported 

Look, 1999 
[49] 

8 8 

Cirrhosis, prior IFN 
treatment, renal disorder, 

HIV/HBV coinfection, 
other causes of chronic 

liver disease, 
contraindication against 

IFN-therapy 

 
Side effects in 

text 
Not 

reported 
Not 

reported 
0 0 

“The medication 
was well tolerated 
by all patients and 
no patient stopped 
therapy due to side 

effects” 

Not 
reported 

Not 
reported 

Ideo, 
1999[50] 

58 62 

Decompensated cirrhosis, 
steroid therapy, HIV co-

infection, drug addiction, 
psychosis, malignancy 

 
Side effects 

reported 
9 10 9 10 

 
Not 

reported 
Not 

reported 

Cimino, 
1998[51] 

12 13 
  

No side 
effects 

reported 

Not 
reported 

Not 
reported 

Not 
reported 

Not 
reported  

Not 
reported 

Not 
reported 

Tripi, 1998 
[52] 

14 7 
  

No side 
effects 

reported 
0 0 0 0 

"No serious side 
effects were 
observed" 

Not 
reported 

Not 
reported 

Bernhard, 
1998[53] 

19 17 
  

No side 
effects 

reported 

Not 
reported 

Not 
reported 

Not 
reported 

Not 
reported  

Not 
reported 

Not 
reported 

Purwanto, 
2012[54] 

16 16 

Stage V diabetic 
nephropathy, steroids, 

malignancy, obstructive 
uropathy 

 

No side 
effects 

reported 

Not 
reported 

Not 
reported 

Not 
reported 

Not 
reported  

Not 
reported 

Not 
reported 

Hashemi, 
2012[55] 

35 35 Creatinine > 1.8mg/dl 
 

No side 
effects 

reported 

Not 
reported 

Not 
reported 

Not 
reported 

Not 
reported  

Not 
reported 

Not 
reported 

Renke, 
2010/2008 
[56-57] 

20 20 
Steroids or 

immunosuppressive 
therapy 

 
Side effects in 

text 
1 1 

Not 
reported 

Not 
reported 

"NAC therapy was 
well tolerated by all 

patients. Adverse 
effects were not 

reported" 

Not 
reported 

Not 
reported 

        

  

   



Supplement table 3: Co-morbidities, side effects, withdrawals and death in studies reporting long-term NAC use, con’t 

Author, year 
Total 
(NAC) 

Total 
(placebo) 

Exclusion criteria Co-morbidities 
Side effects 

reported 
Withdrawn 

(NAC) 
Withdrawn 
(placebo) 

Attributable 
Withdraw 

(NAC) 

Attributable 
Withdraw 
(Placebo) 

Side effects 
Death 
(NAC) 

Death 
(placebo) 

Nascimento, 
2009[58] 

12 10 
Chronic inflammatory 

disease, DM, active 
infection, hepatitis B or C 

 

No side 
effects 

reported 

Not 
reported 

Not 
reported 

Not 
reported 

Not 
reported  

Not 
reported 

Not 
reported 

Hsu, 2009[59] 38 227 

Vitamin C, malignancy, 
active infections, 

haematological disorders, 
recent blood transfusion 

or surgery, renal 
transplantation 

44% diabetic 
nephropathy 

No side 
effects 

reported 
14 

not 
reported 

Not 
reported 

Not 
reported  

Not 
reported 

Not 
reported 

Tepel, 
2003[60] 

64 70 
 

31% DM 
Side effects in 

text 
Not 

reported 
Not 

reported 
Not 

reported 
Not 

reported 

"Five patients (8%) 
reported GI 

discomfort during 
treatment with 

NAC. No major side 
effects were 
observed" 

14 14 

Popora, 
201[61] 

45 47 Steroids 
 

Side effects in 
text 

Not 
reported 

Not 
reported 

Not 
reported 

Not 
reported 

"NAC was well 
tolerated by all 
patients and no 

adverse reactions 
were reported" 

Not 
reported 

Not 
reported 

Hashim, 
2009[62] 

95 97 
Other causes of infertility, 

DM, smoking, alcohol 
use, age>40 

 

No side 
effects 

reported 
0 0 0 0 

 
Not 

reported 
Not 

reported 

Elnashar, 
2007[63] 

30 31 

History of pelvic pelvic 
surgery, infertility other 

than anovulation, 
endocrine disorders 

 

No side 
effects 

reported 
2 1 2 1 

 
Not 

reported 
Not 

reported 

Shahin, 
2009[64] 

140 140 
>35 years, <20 years, 

threatened abortion in 
the current pregnancy 

Pregnant (mean 
gestational age 

17wks) 

Side effects 
reported 

16 0 16 10 
 

Not 
reported 

Not 
reported 

Amin, 
2008[65] 

80 86 

Consanguineous 
marriage, uterine 

anatomic abnormality, 
positive antibodies for 

antiphospholipid 
syndrome, endocrine 

abnormality 

Pregnant 
(treatment 

started once 
pregnancy 
confirmed) 

Side effects in 
text 

2 0 
Not 

reported 
Not 

reported  
Not 

reported 
Not 

reported 

        

  

   



Supplement table 3: Co-morbidities, side effects, withdrawals and death in studies reporting long-term NAC use, con’t 

Author, year 
Total 
(NAC) 

Total 
(placebo) 

Exclusion criteria Co-morbidities 
Side effects 

reported 
Withdrawn 

(NAC) 
Withdrawn 
(placebo) 

Attributable 
Withdraw 

(NAC) 

Attributable 
Withdraw 
(Placebo) 

Side effects 
Death 
(NAC) 

Death 
(placebo) 

Safarinejad, 
2009[66] 

118 118 

History of cancer, genital 
disease, STI, smokers, 
hepatobiliary disease, 

renal disease, 
neurological or 

psychiatric disease 

 
Side effects in 

text 
13 12 0 0 

 
Not 

reported 
Not 

reported 

Ciftci, 
2009[67] 

60 60 
Varicocele, leukospermia, 
hormonal abnormalities, 

obstruction 
 

Side effects in 
text 

0 0 0 00 

"None of the 
patients in the 
present study 

reported any side 
effects with use of 

the drug" 

Not 
reported 

Not 
reported 

Lai, 2012[68] 18 9 

Pregnancy, breastfeeding, 
chronic infection, serious 

co-morbidities (e.g. 
diabetes) 

 

No side 
effects 

reported 

Not 
reported 

Not 
reported 

Not 
reported 

Not 
reported  

Not 
reported 

Not 
reported 

van Dieten, 
2003[69] 

67 64 
  

No side 
effects 

reported 
5 3 

Not 
reported 

Not 
reported  

Not 
reported 

Not 
reported 

Perez, 
2003[70] 

74 71 
More than one limb 

involved, surgery, 
pregnancy 

37% smokers 
Side effects in 

text 
18 15 

Not 
reported 

Not 
reported 

"The most 
prominent side 

effects were 
sulphur like taste 

and stomach 
reaction" 

Not 
reported 

Not 
reported 

Yalcin, 
2002[71] 

43 36 
  

Side effects in 
text 

1 0 1 0 

"In one patient oral 
NAC was 

discontinued 
because of 

diarrhoea. Other 
side effects of the 

drug included 
minor nausea in 
one patient and 

minor nasal leak in 
another" 

Not 
reported 

Not 
reported 

Currie, 
1988[72] 

8 8 
  

No side 
effects 

reported 

Not 
reported 

Not 
reported 

Not 
reported 

Not 
reported  

Not 
reported 

Not 
reported 

Furst, 
1978[73] 

11 11 
Malignant hypertension, 

acute renal failure  
Side effects in 

text 
4 4 3 1 

 
Not 

reported 
Not 

reported 

        
  

   



 

Supplement table 3: Co-morbidities, side effects, withdrawals and death in studies reporting long-term NAC use, con’t 

Author, year 
Total 
(NAC) 

Total 
(placebo) 

Exclusion criteria Co-morbidities 
Side effects 

reported 
Withdrawn 

(NAC) 
Withdrawn 
(placebo) 

Attributable 
Withdraw 

(NAC) 

Attributable 
Withdraw 
(Placebo) 

Side effects 
Death 
(NAC) 

Death 
(placebo) 

Kasperczyk, 
2014[74] 

120 49 
 

55% smokers 
No side 
effects 

reported 

Not 
reported 

Not 
reported 

Not 
reported 

Not 
reported  

Not 
reported 

Not 
reported 

Dabirmoghad
dam, 
2013[75] 

30 30 

<12, positive history of 
drug reaction to NAC, 

history of previous reflux 
treatment, laryngeal 

cancer 

 

No side 
effects 

reported 

Not 
reported 

Not 
reported 

Not 
reported 

Not 
reported  

Not 
reported 

Not 
reported 

Khoshbaten, 
2010[76] 

15 15 
  

No side 
effects 

reported 

Not 
reported 

Not 
reported 

Not 
reported 

Not 
reported  

Not 
reported 

Not 
reported 

Martina, 
2008[77] 

12 12 

Women, smokers, 
secondary hypertension, 

cancer, hepatic, 
pulmonary, renal disease, 

psychiatric disorder 

 
Side effects in 

text 
1 1 

Not 
reported 

Not 
reported 

"No adverse events 
were noted during 

the treatment" 

Not 
reported 

Not 
reported 

Pace, 
2003[78] 

16 5 
<15, pregnancy, history of 

stroke, HIV  

No side 
effects 

reported 

Not 
reported 

Not 
reported 

Not 
reported 

Not 
reported  

Not 
reported 

Not 
reported 

Adair, 
2001[79] 

25 22 

Dementia, alcohol or 
substance abuse, major 

depressive disorder, 
Hachinski ischemic score 

>4 

 
Side effects 

reported 
2 2 0 0 

 
Not 

reported 
Not 

reported 

Estensen, 
1999[80] 

34 30 
  

Side effects in 
text 

1 1 1 0 

“Only one patient 
reported an 

adverse reaction 
(headaches)” 

Not 
reported 

Not 
reported 

de Flora, 
1997[81] 

133 129 
Chronic respiratory 

disease 
11% smokers 

Side effects 
reported 

7 7 1 1 
 

Not 
reported 

Not 
reported 

Ardissino, 
1997[82] 

45 46 

>75, coronary artery 
bypass, valvular heart 

disease, congenital heart 
disease, symptomatic 

cerebrovascular disease, 
anaemia, fever, 

infections, hypertension, 
thyrotoxicosis 

30% smokers, 5% 
diabetics, 53% 
hypertension 

Side effects 
reported 

8 4 
Not 

reported 
Not 

reported  
Not 

reported 
Not 

reported 
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Adair, 2001[79] 22 25 
    

4 3 9 3 4 0 3 0 4 1 7 3 
  

Afshar, 2012[8] 24 24 
  

8 2 4 0 
            

Amin, 2008[65] 80 86 10 5 
                

Berk,2008[2] 38 37 6 3 
    

7 3 6 3 
        

Berk, 2014[3] 135 134 43 23 
      

4 0 
    

1 0 
  

Bloch, 2013[10] 20 19 
  

6 12 1 1 
    

1 0 
      

de Flora, 1997[81] 133 129 3 4 1 1 3 2 
            

Demedts, 2005[37] 80 75 12 7 
    

3 6 6 5 
    

1 4 
  

Farokhnia, 2013[4] 23 23 
  

11 5 6 3 5 3 
    

6 4 
  

7 4 

Furst, 1978[73] 11 11 2 1 
        

1 0 
      

Ghanizadeh, 2013[9] 20 20 1 0 
  

0 1 
  

2 0 0 0 0 0 
  

5 2 

Grant, 2009[11] 25 25 
  

0 1 0 2 
            

Grant,2010[15] 14 17 
  

6 5 
              

Martinez, 2014[36] 133 131 0 6 
                

McGavin, 1985[31] 85 96 3 5 7 6 4 2 
            

                     



Supplement table 4: Specific side effects in studies reporting on long-term NAC use, con’t 
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Pela, 1999[26] 85 84 2 2 
  

1 0 
    

0 1 
      

Rasmussen, 1988[29] 59 57 10 6 
        

5 4 
      

Shahin, 2009[64] 140 140 28 0 26 0 
              

Stafanger, 1989[32] 52 52 1 1 
        

1 0 
      

Walmsley, 1998[45] 96 102 
  

4 1 
      

20 25 
      

Zheng, 2014[16] 504 502 15 17 
  

5 3 
  

2 0 
  

4 9 
    

Ardissino, 1997[82] 45 46 5 0 
  

4 0 1 2 
          

LaRowe, 2013[13] 78 33 31 19 
    

12 3 6 2 5 5 
    

4 3 



Supplement table 5: Risk of bias assessment for studies reporting on long-term NAC use 

Author, year 
Sequence 

generation 
Allocation 

concealment 
Blinding-

participant 
Blinding-

investigator 

Complete 
outcome data -

side effect 

Complete outcome 
data - withdraw 

complete 
outcome data - 

death 

Selective 
outcome 
reporting 

Berk, 2012[1] Low risk Low risk Low risk Low risk Unclear Unclear Unclear Unclear 

Berk,2008[2] Low risk Low risk Low risk Low risk Low risk Low risk Unclear Unclear 

Berk, 2014[3] Unclear Unclear Low risk Low risk Unclear Low risk Unclear Unclear 

Farokhnia, 2013[4] Unclear Unclear Low risk Low risk Low risk Low risk Unclear Low risk 

Carmeli, 2012 [5] Unclear Unclear Low risk Low risk High risk Unclear Unclear Unclear 

Lavoie, 2008 [6] Unclear Unclear Low risk Low risk Unclear Unclear Unclear Unclear 

Berk, 2008[7] Low risk Low risk Low risk Low risk Low risk Unclear Unclear Unclear 

Afshar, 2012[8] Low risk Low risk Low risk Low risk Low risk Low risk Unclear Unclear 

Ghanizadeh, 2013[9] Low risk Low risk Low risk Low risk Low risk Low risk Unclear Unclear 

Bloch,2013[10] Unclear Low risk Low risk Low risk Unclear Low risk Unclear Unclear 

Grant, 2009 [11] Low risk Low risk Low risk Unclear Low risk Unclear Unclear Unclear 

Grant, 2007[12] High risk High risk High risk High risk Unclear Unclear Unclear Unclear 

LaRow, 2013[13] Unclear Unclear Unclear Unclear Low risk Low risk Unclear Unclear 

Gray, 2012[14] Low risk Low risk Low risk Low risk Low risk Low risk Unclear Unclear 

Grant,2010[15] Unclear Unclear Low risk Unclear Unclear Unclear Unclear Unclear 

Zheng, 2014[16] Low risk Low risk Low risk Low risk Low risk Low risk Unclear Unclear 

Tse, 2013[17] Unclear Low risk Low risk Low risk Unclear Unclear Low risk Unclear 

de Backer, 2013
 
[18] Unclear Unclear Unclear Unclear Unclear Unclear Unclear Unclear 

Patil, 2011[19] Unclear Unclear Low risk Low risk Unclear Unclear Unclear Unclear 

Stav, 2009
a 

[20] Unclear Unclear Unclear Unclear Unclear Unclear Unclear Unclear 

Schermer, 2009[21] Low risk Low risk Low risk Low risk Unclear Low risk Low risk Unclear 

Decramer, 2005[22] Low risk Low risk Low risk Low risk Unclear Low risk Unclear Low risk 

de Benedetto, 2005[23] Unclear Unclear Unclear Unclear Unclear Unclear Unclear Unclear 

van Overveld, 2005[24] High risk High risk Unclear Unclear Unclear Unclear Unclear Unclear 

Kasielski, 2001[25] Unclear Unclear Unclear Unclear Low risk Unclear Unclear Unclear 

Pela, 1999
 
[26] Unclear Unclear Unclear Unclear Low risk Low risk Unclear Unclear 

         



Supplement table 5: Risk of bias assessment for studies reporting on long-term NAC use, con’t 

Author, year 
Sequence 

generation 
Allocation 

concealment 
Blinding-

participant 
Blinding-

investigator 

Complete 
outcome data -

side effect 

Complete outcome 
data - withdraw 

Complete 
outcome data - 

death 

Selective 
outcome 
reporting 

Lukas, 2005[27] Unclear Unclear Low risk Low risk Unclear Unclear Unclear Unclear 

Hansen, 1994[28] Low risk Unclear Low risk Unclear Unclear Unclear Unclear Unclear 

Rasmussen, 1988[29] Low risk Unclear Unclear Unclear Low risk Low risk Unclear Unclear 

Poder, 1984[30] Unclear Unclear Unclear Unclear Unclear Unclear Unclear Unclear 

McGavin, 1985[31] Low risk Unclear Unclear Unclear Low risk Low risk Unclear Unclear 

Stafanger, 1989
[
32] Unclear Unclear Unclear Unclear Unclear Unclear Unclear Unclear 

Stafanger, 1988[33] Unclear Unclear Unclear Unclear Unclear Low risk Unclear Unclear 

Ratjen, 1985[34] Low risk Unclear Low risk Unclear Unclear Low risk Unclear Unclear 

Mitchell, 1982[35] Unclear Low risk Unclear Unclear Unclear Unclear Unclear Unclear 

Stafanger, 1988[33] Unclear Unclear Low risk Low risk Low risk Low risk Unclear Unclear 

Martinez, 2014[36] Low risk Unclear Unclear Unclear Low risk Low risk Low risk Low risk 

Demedts, 2005[37] Low risk Low risk Unclear Unclear Low risk Unclear Unclear Low risk 

Ghanei, 2008[38] Low risk Low risk Low risk Low risk Unclear Unclear Unclear Unclear 

Van Zandwijk, 2000[39] Low risk Unclear Unclear Unclear Low risk Unclear Low risk Unclear 

Van Schooten, 2002[40] Unclear Unclear Unclear Unclear Unclear Unclear Unclear Unclear 

Milazzo, 2010[41] High risk Unclear Unclear Unclear Low risk Unclear Unclear Unclear 

Spada, 2002[42] Unclear Unclear Unclear Unclear Unclear Unclear Unclear Unclear 

Breitkreutz, 2000[43] Low risk Unclear Low risk Unclear Unclear Low risk Unclear Unclear 

Breitkreutz, 2000[43] Unclear Low risk Low risk Low risk Unclear Low risk Low risk Unclear 

de Rosa, 2000[44] Low risk Low risk High risk High risk Low risk Low risk Unclear Unclear 

Walmsley, 1998 [45] Unclear Unclear Unclear Unclear Unclear Unclear Unclear Unclear 

Look, 1998[46] Unclear Unclear Low risk Unclear High risk Unclear Unclear Unclear 

Neri, 2000[48] Unclear Unclear Unclear Unclear Unclear Unclear Unclear Unclear 

Look, 1999 [49] Unclear Unclear High risk High risk Unclear Unclear Unclear Unclear 

Ideo, 1999[50] Unclear Unclear High risk High risk Low risk Unclear Unclear Unclear 

Cimino, 1998[51] High risk High risk High risk Unclear Unclear Unclear Unclear Unclear 

         



Supplement table 5: Risk of bias assessment for studies reporting on long-term NAC use, con’t 

Author, year 
Sequence 

generation 
Allocation 

concealment 
Blinding-

participant 
Blinding-

investigator 

complete 
outcome data -

side effect 

complete outcome 
data - withdraw 

complete 
outcome data - 

death 

Selective 
outcome 
reporting 

Tripi, 1998 [52] Low risk Unclear High risk Unclear Unclear Unclear Unclear Unclear 

Bernhard, 1998[53] Unclear Unclear Unclear Unclear High risk High risk Unclear Unclear 

Purwanto, 2012[54] Unclear Unclear Unclear Unclear Unclear Unclear Unclear Unclear 

Hashemi, 2012[55] Unclear Unclear Unclear Unclear Unclear Unclear Unclear Unclear 

Renke, 2010/2008 [56-57] Low risk Low risk High risk High risk Unclear Low risk Unclear Unclear 

Nascimento, 2009[58] High risk Unclear Unclear Unclear Unclear Low risk Unclear Unclear 

Hsu, 2009[59] High risk High risk High risk High risk Unclear Low risk Unclear Unclear 

Tepel, 2003[60] Unclear Unclear Unclear Unclear Low risk Unclear Low risk 
 

Popora, 201[61] High risk High risk High risk Unclear Unclear Unclear Unclear Unclear 

Hashim, 2009[62] Low risk Low risk High risk  High risk Unclear Unclear Unclear Unclear 

Elnashar, 2007[63] Unclear Unclear Unclear Unclear Unclear Unclear Unclear Unclear 

Shahin, 2009[64] Low risk Low risk Low risk Low risk Low risk Low risk Unclear Unclear 

Amin, 2008[65] Unclear Unclear Unclear Unclear Unclear Unclear Unclear Unclear 

Safarinejad, 2009 Low risk Unclear Unclear Unclear Unclear Low risk Unclear Unclear 

Safarinejad, 2009[66] Unclear Unclear Unclear Unclear Unclear Unclear Unclear Unclear 

Ciftci, 2009[67] Unclear Low risk Low risk Low risk Unclear Unclear Unclear Unclear 

Lai, 2012[68] Low risk Unclear Unclear Unclear Unclear Unclear Unclear Unclear 

van Dieten, 2003[69] Low risk Low risk Low risk Low risk Unclear Low risk Unclear Unclear 

Perez, 2003[70] Unclear Unclear Unclear Unclear Unclear Unclear Unclear Unclear 

Yalcin, 2002[71] Unclear Unclear Unclear Unclear Unclear Unclear Unclear Unclear 

Currie, 1988[72] Low risk Unclear Low risk Unclear Unclear Low risk Unclear Unclear 

Kasperczyk, 2014[74] Unclear Unclear Unclear Unclear Unclear Unclear Unclear Unclear 

Dabirmoghaddam, 2013[75] Low risk Low risk Low risk Low risk Unclear Unclear Unclear Unclear 

Khoshbaten, 2010[76] Unclear Low risk High risk High risk Unclear Unclear Unclear Unclear 

     

 
 
 

   



Supplement table 5: Risk of bias assessment for studies reporting on long-term NAC use, con’t 

Author, year 
Sequence 

generation 
Allocation 

concealment 
Blinding-

participant 
Blinding-

investigator 

Complete 
outcome data -

side effect 

Complete outcome 
data - withdraw 

Complete 
outcome data - 

death 

Selective 
outcome 
reporting 

Martina, 2008[77] Unclear Unclear Unclear Unclear Unclear Unclear Unclear Unclear 

Pace, 2003[78] Unclear Unclear Low risk Unclear Unclear Low risk Unclear Unclear 

Adair, 2001[79] Unclear Unclear Low risk Low risk Low risk Low risk Unclear Unclear 

Estensen, 1999[80] Unclear Unclear Low risk Low risk Unclear Low risk Unclear Unclear 

de Flora, 1997[81] Low risk Unclear Low risk Unclear Low risk Unclear Unclear Unclear 

Ardissino, 1997[82] Unclear Unclear Low risk Unclear Low risk Unclear Low risk Unclear 

 

 



 

 

 

 

 

 

 

  

 

 

 

 

 

Excluded N=5785 
 Irrelevant based on title/abstract 

 

Potentially eligible abstracts identified for full-text review N=163 

Excluded N=80 
 Administration of NAC intravenous: n=3 
 Administration of NAC subcutaneous: n=1 
 Treatment duration <6 weeks: n=12 
 Mixed vitamin supplement: n=1 
 NAC not used: n=4 
 No comparison group: n=12 
 Case series: n=1 
 Reviews: n=23 
 Editorials: n=2 
 Sub-analysis of a study already included in the review: n=21 

Included articles: 
Investigating protective effect on ototoxicity: N=3 

Side effects of long term NAC used: N=83 

Supplement figure 1: Selection process for the inclusion of studies 

Total references identified N=7891 

- MEDLINE (n=1623), Embase (n=4452), Web of Science (n=1816), reference lists (n=7) 

De-duplicated references N=5948 
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