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The Effect of Sodium Pyruvate Nasal Spray on Coughing in Patients with Idiopath-
ic Pulmonary Fibrosis: A Double-Blinded Randomized Placebo-Controlled Phase 3 
Clinical Trial

Abstract

Background: By definition, Idiopathic Pulmonary Fibrosis is an interstitial lung disease with progressive fibrosis and unknown etiology. 
It is the most common form of pulmonary fibrosis with nearly 50,000 new cases each year in the USA. With no cure and few treatment 
options available, the need for new therapies is great. N115 is a sodium pyruvate based nasal spray that has been tested in IPF patients 
previously in phase I/II trials with promising results. Methods: This was a 21-day double-blinded randomized placebo-controlled phase III 
trial. 24 saline placebo control patients and 26 N115 treated patients reported baseline coughs per day for one week and then were treated 
for 21 days while continuing to report daily coughing. Secondary endpoints included examining patients for FEV1, FVC, and FEV1/FVC 
ratios at baseline and over the course of 21 days. Results: The data from this study demonstrated that coughing episodes per 24 hours were 
significantly reduced in N115 treated patients by 38.4% on day 14 and by 73.2% on 22 day of the trial, whereas the placebo treated group 
reduced coughing by 16.1% on day 22 (p< 0.0001). This correlated well with increased FEV1/FVC ratio, which were improved by 27.9% 
on day 22 with N115 treated patients compared to 2.37% for placebo (p< 0.0001). No patients withdrew from the trial. No mild, moderate, 
or serious adverse events occurred. No safety or abnormal changes occurred with any vital signs, blood chemistry or hematology. Con-
clusions: This randomized placebo controlled double blinded phase 3 trial demonstrated the efficacy of N115 nasal spray to significantly 
decrease coughing and increase lung functions compared to the saline control.
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Introduction
Idiopathic pulmonary fibrosis (IPF) belongs to a group of 

conditions called interstitial lung diseases (also known as ILD), 
which describes lung diseases that involve inflammation or scar-
ring in the lung. IPF is a chronic progressive lung disorder asso-
ciated with excessive tissue remodeling, scarring, and fibrosis, 
which makes the lungs unable to effectively transport oxygen 
into the bloodstream resulting in decreased forced expirato-
ry volume in the first second (FEV1) and forced vital capacity 
(FVC) values, decreased SaO2, and a decrease in nitric oxide 
associated with nasal inflammation that causes congestion and 
coughing [1-9]. Inflammatory pathways are upregulated in the 
nasal epithelium in 80% of patients with IPF, which is part of 
the etiology of the disease that affects all lung functions [10]. 
Nasal inflammation induces oxidative stress, decreases lung 
functions including FEV1 and FVC values, and increases mu-
cus and coughing [11-12]. A decrease in total lung functions and 

capacity results in hypoxemia, dyspnea, and poor quality of life, 
especially sleep disorders [1-9]. Blockage of nasal nitric oxide 
by inflammation reduces the amount of nitric oxide reaching the 
lungs, as nitric oxide is a bronchodilator, low levels reduce criti-
cal lung functions, leading to increased lung and nasal infections, 
a reduced SaO2 level, reduced FEV1 and FVC levels also leading 
to mouth breathing and coughing.  Coughing frequency is high 
in patients with advanced IPF, with median 24-h cough counts of 
226 to 520, depending on the population studied [4-9, 13-14]. In 
mild to moderate cases in IPF patients, cough counts vary from 
4-57 per 24-h. Strikingly, IPF patients experience more cough 
symptoms during the daytime (median hourly cough rate 14.6 
during the day versus 1.9 during the night) [4-9, 13-14]. Chronic 
cough in IPF is not related to age or gender and is more common 
in advanced disease and in “never-smokers” [4-9, 13-14]. 

Current treatments for IPF rely mainly on supportive thera-
pies like O2 administration. Nasal steroids and over-the-counter 
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(OTC) nasal treatments are used, but may shut down the synthe-
sis of nasal nitric oxide, which then leads to decreased lung func-
tions and a 34% increase in infections [15-21]. Nintedanib slows 
the rate of decline for FVC to 52.3% in 24 weeks compared to 
the non treatment group of a 66.7% decline in FVC [22]. Unfor-
tunately, it has numerous side effects, especially on the liver. Pir-
fenidone has been shown to improve survival as well as improve 
FVC but also has significant adverse events [23]. Overall, there 
is a clear need for additional therapies for IPF.

Sodium pyruvate is a natural metabolite and demonstrated 
extracellular antioxidant of the human body [24]. It has been 
shown to significantly reduce inflammatory agents throughout 
the human body, including the lungs and nasal passages, allow-
ing nasal nitric oxide to reach the lungs to increase bronchodi-
lation, thus increase lung functions and decrease coughing [15-
21,25-34]. The safety and efficacy of the 0.2% sodium pyruvate 
nasal spray in patients with allergic rhinitis, nonallergic rhini-
tis, COPD, cystic fibrosis, sinusitis, Long COVID, COVID and 
pulmonary fibrosis, including IPF, were collected from 2,130 
over 22 years from the 23 phase 1/2/3 clinical trials. Relevant 
to this study was the examination of patients with long-COVID 
[17], which can cause pulmonary fibrosis [35]. In this open label 
phase II trial, patient baselines were established for the first 7 
days, when there was no treatment, and patient data demonstrat-
ed little to no change in symptoms including coughing/sneezing, 
and trouble breathing. However, after the inhalation of the 0.2% 
sodium pyruvate nasal spray for the next 7 days, patient data 
demonstrated clinically and statistically significant improve-
ments in both coughing/sneezing and improved breathing [17]. 
Similarly, a second open label trial with 15 pulmonary fibrosis 
patients that remained on their current therapies showed that 
N115 treatment improved lung function as determined by chang-
es in FVC, FEV1, PEF, and FEV1/FVC ratios. N115 treatment 
also reduced coughing in all patients These results indicated that 
current therapies in use are inadequate alone to treat patient with 
IPF [17].

The purpose of this clinical trial was to determine the effects of 
sodium pyruvate nasal spray (N115) to reduce coughing and in-
crease lung functions in IPF patients. This was a phase III, 21-day 
double-blinded randomized placebo-controlled trial designed to 
determine if patients with idiopathic pulmonary fibrosis treated 
with N115 nasal spray solution will reduce the primary endpoint 
of coughing episodes by 25%. (An episode was defined as 5 or 
more coughs per hour.) Secondary endpoints included examin-
ing the effects of N115 on lung function (FEV1, FVC endpoints 
of 12% or more) and improved FEV1/FVC ratios.

Methods
Study design overview

The study goal was to enroll 25 patients (actual enrollment 
was 26) with confirmed IPF into the trial in the sodium pyru-
vate (N115) treatment group and 25 with confirmed IPF to be 
enrolled in the trial in the placebo group (actual enrollment was 
24). Efforts were made to include women and minorities. The 
study was a randomized, double-blinded placebo-controlled 
trial blinded to both subjects and study investigators. Upon en-
rollment, each subject was sequentially issued a unique subject 
number starting at 100. Once a number had been assigned to a 

subject, it was not re-assigned to another subject. The data from 
all subjects that were given a study compound was retained for 
analysis. No patients withdrew from the study. All 50 patients 
completed all testing.

Prestudy

Individuals with a clinical diagnosis of idiopathic pulmonary 
fibrosis (as defined by the WHO and the Thoracic Society) were 
solicited for participation in this phase 3 trial. After signing the 
informed consent, participants were randomly assigned to either 
the placebo or drug groups in a double blinded randomized fash-
ion. On pre-study day 1 (Screening Visit), and, after signing the 
informed consent, they had their FEV1, and FVC levels recorded 
(baseline). All subjects had a blood sample taken, and women of 
child-bearing age provided a urine sample for pregnancy testing. 
The subjects filled out a quality-of-life questionnaire (chronic 
respiratory disease questionnaire (CRDQ) and were given a data 
logbook in which they recorded the number of coughs they ex-
perience each day for 7 days until they returned to the clinic to 
begin the study (baseline). Any subject who was not compliant ≥ 
80% was not entered into the trial. All patients complied.

Blood was analyzed for CBCs, and for standard clinical vari-
ables, including urea nitrogen, serum creatinine, total protein, 
serum albumin, total globulin, albumin/globulin ratio, total bil-
irubin, alkaline phosphatase, aspartate aminotransferase (AST 
or SGOT), Alanine Aminotransferase (ALT or SGPT), Lactate 
Dehydrogenase (LDH), Gamma-glutamyl Transferase (GGT), 
Serum Sodium, Potassium and Chloride, Carbon Dioxide, C-re-
active protein, and Total Cholesterol:HDL Ratio to determine 
organ health. Subjects could not enter the study until the blood 
and urine samples were analyzed and evaluated to confirm that 
subjects did not have a metabolic abnormality that would pre-
vent entry and that women were not pregnant.

Study days

Following the 7-day pre-study period, eligible IPF patients re-
turned to the clinic and were admitted to the 21-day study. On 
the first day of the study, these patients had a physical exam, 
and their vital signs were recorded. Then, their FEV1 and FVC 
levels and frequency of coughing were examined. Patients were 
instructed on how to self-administer their first dose of the nasal 
spray drug or placebo by first forcefully expelling air from their 
lungs, and then spraying 3 squirts of the drug into each nostril, 
and then forcefully inhaling the drug so that the drug is inhaled 
into the airways. After 1 hour, the subjects had their vital signs, 
FEV1 and FVC measurements taken again. Efficacy and safe-
ty evaluations occurred at this 1-hour time point, too, and then 
again at 2 and 3 hours. The subjects filled out the product eval-
uation questionnaire, were given a daily data log form and were 
given enough drug to last for 21 days (3 bottles) and released 
from the clinic.

For the next 21 days, subjects self-administer 3 squirts per nos-
tril of the nasal spray, as instructed, 3 times daily; upon waken-
ing, noon/midday, and before bedtime, Additionally, they filled 
out the Daily Data Log form each day to record the number of 
daily coughs. Patients were contacted by phone every 2 days to 
review symptoms and protocol compliance.

On days 8, 14 and 22, they returned to the clinic and had their 
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blood analyzed, vital signs taken, and they were tested for FEV1 

and FVC. The number of coughs they experienced and other 
information was discussed with the clinician. They filled out 
the product evaluation questionnaire and the CRDQ, and they 
were released from the study on day 22. These data were then 
evaluated.

Criteria for patient selection/exclusion of patients

The patient population included adult patients ≥18 years old 
with mild to moderate IPF with FVC and FEV1 values ≥50% of 
predicted values. IPF was defined in accordance with the most 
recent collaborative guidelines from the American Thoracic So-
ciety, the European Respiratory Society, the Japanese Respira-
tory Society, and the Latin American Thoracic Association in-
cluding HRCT scan and/or lung biopsy consistent with unusual 
interstitial pneumonia (UIP), especially honeycombing, without 
identifiable cause related to other ILD such as drug toxicity, oc-
cupational or environmental exposure or connective tissue dis-
ease. 

Inclusion criteria

• Individuals with a clinical diagnosis of idiopathic pulmo-
nary fibrosis as determined by clinical evaluation and lung func-
tion tests, with a condition-related cough.

• Mild to moderate FEV1 and FVC at 50% or greater of stan-
dard

• Individuals who agree to abstain from sexual intercourse or 
agree to use condoms or vaginal diaphragms or other devices 
designed to prevent conception, during the entire course of the 
study.

Exclusion criteria

• Pulmonary disease other than idiopathic pulmonary fibrosis.

• Respiratory infections in the last 2 weeks.

• Clinically significant cardiac disease including uncontrolled 
congestive heart failure and unstable angina.

• Pregnancy

• Females of childbearing potential age not on adequate con-
traception or lactating females.

• Subjects less than 18 years of age.

• Hospitalization within the last 6 months due to acute exacer-
bation of airway disease.

• Subjects with a clinically significant abnormal chest X-ray 
within past 12 months.

• Medication changes within 1 month of study entry except 
for antiviral, antibiotic, or antimicrobial medications as well as 
corticosteroids, antihistamines, or anti-inflammatory medica-
tions.

• Subjects who have participated in another drug treatment 
study within the last month.

• Subjects with a current history of alcohol or recreational 
drug abuse.

• Subjects who have taken dietary supplements containing py-
ruvate within 24 hours prior to the screening visit.

Demographics Age (STDEV) Sex Stated Ancestry
Placebo 46.5 (13.9) (F)12 

(M)12
White: 22
Hispanic: 1
Black: 1

Pyruvate 47.5 (12.3) (F)16 
(M)10

White:23
Hispanic: 2
Black: 1

Table 1. Demographics for Patients with Idiopathic Pulmonary 
Fibrosis

• Subjects with metabolic diseases (diabetes, hypoglycemia, 
etc.).

Products description

The product is a 20 mM (0.2%, 2.2 mg/mL) sodium pyruvate 
nasal spray in 0.9% sodium chloride with benzalkonium chlo-
ride preservative, pH 7.2 (N115). The placebo control is 0.9% 
saline and benzalkonium chloride preservative, pH 7.2. Both 
N115 and saline controls are delivered by a Mistette Mark II 
(MeadWestvaco, Richmond, VA, USA) nasal spray pump, or 
similar device, that delivers a 0.1 mL metered dose from a 30 
mL polypropylene bottle. The product is sealed in tamper evi-
dent plastic and labeled with “Caution: New Drug—Limited by 
Federal (or United States) law to investigational use.” 2 bottles 
are packaged in a white paperboard box with the expiration date 
of the product printed on the box. The N115 and placebo are 
packaged in identical packaging and are indistinguishable from 
each other to ensure blinding. The product comes with instruc-
tions for administration (3 sprays per nostril). 

Concomitant therapy 

All concomitant medications, both prescribed and over the 
counter (OTC) (including but not limited to natural food sup-
plements), were recorded in the CRF. Subjects were permitted 
to continue to use their normal therapy as long as they list it as 
a current medication, and it is not prohibited by the exclusion 
criteria. Allowable concomitant therapy includes antiviral, anti-
biotic, antimicrobial, corticosteroids, antihistamines, or anti-in-
flammatory medications. The clinician could prescribe “rescue 
medication” as needed by any of the patients. Patients could 
continue taking nutritional supplements as long as they did not 
contain pyruvate. Subjects were not permitted to use any intra-
nasal medications or lavages during the trial or for 1 week before 
enrollment in the trial.

Study data collection and endpoints

During the screening visit and throughout the study period, 
observations for safety included a pregnancy test for women 
of child-bearing age and physical exams included, Vital Signs, 
Weight, Blood pressure, Pulse, and Temperature. Urea nitrogen 
and blood analysis with complete blood count (CBC), serum 
creatinine, total protein, serum albumin, total globulin, albumin/
globulin ratio, total bilirubin: alkaline phosphatase: aspartate 
aminotransferase (AST or SGOT): alanine aminotransferase 
(ALT or SGPT), LDH, GGT, serum sodium, potassium, chlo-
ride, carbon dioxide, total cholesterol, and LDL/HDL ratio. Ad-
verse events were monitored. 

Observations for efficacy included evaluation of lung func-
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tion, as determined by FEV1, FVC, and number of daily coughs.

Test Screening Day 1 
0,1,2,3 Hours

Day 8 Day 14 Day 22

Clinic Visit + + + + +
Informed Consent +
Medical History +
Physical Exam/ + + + +
Product Eval Q + + +

CDRQ + + + +
Administer Drug + + + +

Blood Sample + + +
Vital Signs + + + + +

Pregnancy Test for Females +
Concurrent Meds Taken + + + + +

SaO2 + + + + +
Nasal Inflammation + + + + +

FEV1 + + + + +
FVC + + + + +

Coughing Data Logbook* + + + + +
Adverse Events + + +

Phase Product Evaluation + + + + +

*The coughing data logbook was to be filled out by the patient every day, starting at the pre-study 
visit through day 21.

Table 2. Testing Schedule

Daily data logbook

Subjects used this diary card to record the number of their 
coughs per day, any self perceived adverse events, and any med-
ication changes during the study.

Results
The purpose of this 21 day clinical trial was to demonstrate the 

efficacy of sodium pyruvate (N115) to primarily reduce cough-
ing and secondarily increase lung functions (FEV1, FVC and 
FEV1/FVC ratios). The data from this study demonstrated that 
coughing episodes per 24 hours were significantly reduced in all 
N115 treated patients, with no  exceptions,  by day 14 of the trial 
and by 73.2% on day 22 of the trial; whereas the placebo treat-
ed group reduced coughing by only 16% by day 22 of the trial. 
The difference was highly significant (Day 22, p<0.0001) and 
exceeded our a priori threshold of >25% reduction in coughing 
(Table 3). This correlated well with a significant improvement 
in lung function as determined by the FEV1/FVC ratio, which 
increased by 27.9% by week three, with N115 treated patients, 
when compared to placebo that increased the ratios by only 
2.73% (p= 0.0001) (Table 4). Patient FEV1 and FVC numbers 
were highly variable and only N115 treated patients at week 2 
showed a significant 26.6% improvement compared to 6.83% 
in the placebo group (p=0.0004) (Table 5). Although week 3 
showed a similar 26.6% mean improvementy in the N115 treat-
ed group, this did not quite achieve statistical significance com-
pared to the 12.5% improvement in the control group (p=0.057) 
(Table 5). After day 21, patients discontinued use of the study 
medication. Patients were contacted by phone for follow up after 
3 months. Impressively, patients reported reduced coughing for 

a mean 38.8 days for N115 compared to only 5.54 days for the 
placebo (p<0.0001). Patients on N115 also reported a sustained 
lower number of coughs per day relative to their baseline cough-
ing (-23.7%) compared to the placebo (-11.9%) (p=0.012) (Table 
6). Overall, patients receiving N115 reported that their breathing 
was better, their coughing was reduced, and they were able to 
sleep better, thus improving their quality of life.

Safety reports

No patients withdrew from the trial. No mild or moderate or 
serious adverse events occurred. There were four nose irritations 
listed in the N115 treatment group and all had an adverse event 
rating of 1 (unrelated to the drug) as determined by the attending 
physicians. All occurred in the first week of testing, lasting no 
more than 2 days and then resolved with no further irritations 
occurring in the last two weeks. One of those patients also re-
ported a headache in the first week that resolved with the admin-
istration of Tylenol. A fifth patient that received saline reported 
having nausea for two days, that resolved on taking loratadine. 
That event was listed as a 2 = (unlikely related).  One of the four 
N115 treated patients had nausea for three days in week 2 that 
also resolved by itself and was rated a 2.  No 3-5 adverse events 
were reported by/for any patients. 

Conclusions

As discussed, IPF is a chronic progressive lung disorder asso-
ciated with excessive tissue remodeling, scarring, and fibrosis, 
which makes the lungs unable to effectively transport oxygen 
into the bloodstream resulting in decreased forced expirato-
ry volume in the first second (FEV1) and forced vital capacity 
(FVC) values, decreased SaO2, and a decrease in nitric oxide 
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Placebo Coughing 
(n=24)

Week 1 untreat-
ed

Week 2    
treated      

Week 3 
Treated

Week 4   
Treated

% Change 
Week 2

% Change 
Week 3

% 
Change 
Week 4

Aver. 45.5 43.9 41.3 38.2 -4.08 -9.62 -16.1
STDEV 18.6 18.6 17.7 16.7 5.2 7.9 11.0
Pyruvate 
Coughing
(n=26)

Week 1 untreat-
ed

Week 2    
treated      

Week 3 
Treated

Week 4   
Treated

% Change 
Week 2

% Change 
Week 3

% 
Change 
Week 4

Aver. 46.5 42.2 28.7 12.7 -10.2 -38.4 -73.2
STDEV 21.2 20.0 13.9 6.9 6.4 11.0 8.1
P value 0.99 0.99 0.032 <0.0001 0.016 <0.0001 <0.0001

Table 3. The number of coughs per 24 hours was derived by adding all coughs per week and dividing by 7. Statistical analysis was 
performed by two-way ANOVA with Šídák's multiple comparisons test. Percent change was determined compared to the untreated 
baseline.

Table 4. The FEV1/FVC ratios were determined for each patient over 5 visits on prestudy and study day 1,8,14, and 22. Statistical 
analysis was performed by two-way ANOVA with Šídák's multiple comparisons test. Percent change was determined compared to the 
untreated baseline.

Placebo FEV1/FVC 
(n=24)

% Change Visit 2 % Change 
Visit 3

% Change 
Visit 4

% Change 
Visit 5

Average 1.02 1.29 1.83 2.73
STDEV 4.65 3.48 3.98 5.34
Pyruvate FEV1/FVC
(n=26)

% Change Visit 2 % Change 
Visit 3

% Change 
Visit 4

% Change 
Visit 5

Average 4.28 13.0 18.8 27.9
STDEV 6.14 13.0 15.9 22.0
P value 0.15 0.0005 <0.0001 <0.0001

"Placebo         
FEV1 and FVC 
(n=24)"

"FEV1  
% Change Visit 
3        "

"FEV1  
% Change Visit 
4"

"FEV1  
% Change 
Visit 5  "

"FVC  
% Change 
Visit 3   "

"FVC  
% Change Visit 4   "

"FVC  
% Change Visit 5   "

Average 5.79 6.83 12.5 4.25 2.46 10
STDEV 21.7 18 20.3 18.9 13.1 19.8
"Pyruvate  
FEV1 and FVC 
(n=26)"

" 
FEV1% Change 

Visit 3        "

"FEV1 
% Change Visit 

4"

"FEV1 
% Change 
Visit 5 "

"FVC 
% Change 

Visit 3        "

"FVC 
% Change Visit 4  "

"FVC 
% Change Visit 5  "

Average 17.5 26.6 26.6 8.85 12.1 8.96
STDEV 21.8 15.4 20.8 21.6 16.8 21.4
P value 0.18 0.00043 0.057 0.81 0.08 0.99

Table 5. Percentage change in FEV1 and FVC from baseline as measured on prestudy and study day 8,14, and 22. Statistical analysis was 
performed by two-way ANOVA with Šídák's multiple comparisons test. Percent change was determined compared to the untreated baseline.

associated with nasal inflammation that causes congestion and 
coughing (1-9). Although inflammatory pathways are upregu-
lated in the nasal epithelium in 80% of patients with IPF, steroid 
and general anti-inflammatory drugs have little effect on the pro-
gression of the disease (10). Two drugs (Nintedanib and Pirfeni-
done) are recommended for use in IPF, although they slow the 
progression of fibrosis and have some effect on FVC, they also 
have many side effects [22-23]. Currently, there is no cure other 
than a lung transplant.

Sodium pyruvate is a natural antioxidant of the human body 
and as an antioxidant it has been shown to significantly reduce 

inflammatory agents throughout the human body, including the 
lungs and nasal passages, allowing nasal nitric oxide to reach 
the lungs to increase bronchodilation [15-21, 25-34]. In addi-
tion to 8 human clinical studies conducted on the effect of neb-
ulized, orally inhaled sodium pyruvate on the lungs, 7 human 
nasal inhalation clinical studies were conducted previously 
using a sodium pyruvate nasal spray which showed decreased 
nasal inflammation, a reduction in inflammatory cytokines, and 
when measured, demonstrated an increase in lung functions, 
a decrease in coughing, including in patients with pulmonary 
fibrosis [15-21]. The concentrations of N115, sodium chloride 
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and preservative in the delivery formula,  can vary depending on 
the route of delivery, nebulized (orally inhaled)  or nasal spray 
which can also depend on the  severity of the  lung or sinus dis-
ease. Globally over 3.5 million patients have been treated in over 
200 hospitals, demonstrating the ability of sodium pyruvate nasal 
spray to reduce nasal inflammation, erythema, and edema, and 
allow an increased level of nasal nitric oxide to reach the lungs 
and increase lung functions [15-21]. The data from over 2000 
patients treated with 0.2% sodium pyruvate nasal spray with dis-
eases ranging from allergic rhinitis, nonallergic rhinitis, COPD, 
cystic fibrosis, sinusitis, Long COVID, COVID and pulmonary 
fibrosis (including IPF) over 22 years from the 23 phase 1/2/3 
clinical trials has shown that sodium pyruvate is both safe and ef-
fective. In long COVID patients, the inhalation of the 0.2% sodi-
um pyruvate nasal spray demonstrated clinically and statistically 
significant improvements in headaches (p = 0.0373), improve-
ments in coughing/sneezing (p = 0.0091) by 60%, and improve-
ments in trouble breathing (p < 0.0001) 61%. Fatigue, anxiety, 
loss of taste/smell, congestion and body aches also showed some 
improvement [17]. Pharmacodynamic Pharmacokinetics and 
carcinogenetic  studies performed by NIH in 38 human clinical 
trials, confirmed that hyperpolarized [13C]pyruvate is taken up 
by all organs including the respiratory system and metabolized to 
acetate, CO2 and H2O and is also converted to lactate or alanine  
a well-defined biochemical pathways [10,15-21,27,28,30,33,36-
37]. It is also secreted by cells, readily enters cells, and can direct-
ly react with toxic compounds such as H2O2 and peroxynitrites 
to “detoxify them” [10,15-21,27,28,30,33,36-37]. In genetic tox-
icology test systems, pyruvate has never been found to mutate 
DNA, is not genotoxic, mutagenic, or carcinogenic [37].

This Phase 3 clinical trial demonstrated in a well-controlled 
manner the efficacy of sodium pyruvate (N115) to reduce cough-
ing and increase lung functions. The data from this study demon-
strated that coughing episodes per 24 hours were significantly re-
duced in all N115 treated patients, with no exceptions, by 38.4% 
on day 14 and by 73.2% on the 22 day of the trial; whereas the 
placebo treated group reduced coughing by only 16% on day 22. 
The difference was highly significant (p= 0.0001) and achieved 
the primary endpoint of the study by reducing coughing by more 
than 25%. The data also demonstrate that N115 can significantly 
improve FEV1/FVC ratios and to a lesser extent improve FEV1 

levels alone. In conclusion, N115 is a promising treatment for pa-
tients with IPF to both improve quality of life and lung function. 
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