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List of Abbreviations and Definitions of Terms 

AE Adverse Event 

AFB acid-fast bacteria 

ART Antiretroviral Therapy 

ALP alkaline phosphatase 

ALT Alanine Aminotransferase 

API Active Pharmaceutical Ingredient 

ASL Airway Surface Liquid 

AST Aspartate Aminotransferase 

AUC Area Under the Plasma Concentration Time Curve 

bd Twice daily 

BMI Body Mass Index 

CF Cystic Fibrosis 

CFU Colony Forming Units 

COPD Chronic Obstructive Pulmonary Disease  

(e)CRF (electronic)Case Report Form 

CTCAE Common Terminology Criteria for Adverse Events 

(PA) CXR (Posteroanterior) Chest X-ray 

DBP Diastolic Blood Pressure 

DR Drug Resistant 

DS Drug Sensitive 

EBA Early Bactericidal Activity 

EC Ethics Committee 

EWD Early Withdrawal 

FEV1 Forced Expiratory Volume in the first second 

FSH Follicle Stimulating Hormone 

GCP Good Clinical Practice 

GGT Gamma-Glutamyl transferase 

GMP Good Manufacturing Practice 

HIV Human Immunodeficiency Virus 

HRT Hormone Replacement Therapy 

HRZE Isoniazid/Rifampicin/Pyrazinamide/Ethambutol 

IB Investigator Brochure 

ICF Informed Consent Form 

IF Incidental Findings 

IMP Investigational Medicinal Product 

ISF Investigational Site File 

IV Intravenous 

IUATLD International Union Against Tuberculosis and Lung Disease 

MDR Multi Drug Resistant 

MGIT Mycobacterial Growth Indicator Tube 

MIC Minimum Inhibitory Concentration 

MRSA methicillin-resistant Staphylococcus aureus 

M.tb Mycobacterium Tuberculosis 

NTM Non tuberculosis mycobacteria 
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NEB Nebulisation 

NO Nitric oxide 

NO2 Nitrogen dioxide 

NRTI Nucleoside Reverse Transcriptase Inhibitor 

OECD Organisation for Economic Co-operation and Development 

OCP Oral Contraceptive Pill 

PI Principal Investigator 

po per os/orally 

PoC proof of concept 

qd once daily 

QTcF QT interval corrected with the Fridericia formula 

PTB Pulmonary tuberculosis 

RR Rifampicin resistant 

SAE Serious Adverse Event 

SABA short-acting beta agonist 

SAP Statistical Analysis Plan 

SBP Systolic Blood Pressure 

SIFT-MS Selected Ion Flow Tube Mass Spectrometry 

SOC System Organ Class 

  SpMet Methaemoglobin saturation 

t Time 

TASK TASK Applied Science (Pty) Ltd 

TB Tuberculosis 

tds three times a day 

TEAEs Treatment-Emergent Adverse Events 

TMF Trial Master File 

TTP Time to Sputum Culture Positivity 

ULN Upper Limit of Normal 

WHO World Health Organization 

WOCBP Women of Child-Bearing Potential 

WONCBP Women of Non Child-Bearing Potential 

XDR Extensively Drug Resistant 

 

 

EBA Definitions 

EBA An agent’s ability to kill mycobacteria expectorated in sputum during the first weeks 

of treatment. 

EBA CFU Determination of EBA by quantification of viable mycobacteria as colony forming 

units (CFU) on a solid media culture. 

EBA TTP Determination of EBA by quantification of viable mycobacteria as time to culture 

positivity (TTP) in an automated liquid culture system. 
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1. Protocol Synopsis 

1.1. Synopsis 
Sponsor: Thirty Respiratory Limited (30 Respiratory) 

1 Red Place W1K 6PL 

London 

United Kingdom 

Funder: Thirty Respiratory Limited (30 Respiratory) 

Study Drug: RESP301 

Protocol Number RESP30X-EBA 

Protocol Title: A Phase 2 Study to Evaluate the Early Bactericidal Activity, Safety and 

Tolerability of Nebulised RESP301 in Adults with Newly Diagnosed, 

Rifampicin Susceptible Pulmonary Tuberculosis 

Treatment Indication: Rifampicin Susceptible Pulmonary Tuberculosis 

Test Product, Dose and 

Mode of Administration: 

The Investigational Medicinal Product (IMP) will be supplied as 

RESP301 6 mL solution, packaged in two differing 3.0 mL vials: 

• Active vial: Sodium nitrite  mannitol  

solution 

• Diluent vial: Citric acid   

These precursor solutions are mixed at point of use for inhaled 

administration via nebulisation (NEB), resulting in the release of Nitric 

oxide (NO) throughout the respiratory system, from the upper airways to 

deep into the lungs. 

Assuming a 100% conversion rate, theoretically  of NO is 

delivered. However due to intra- and inter-patient variations, the 

delivered dose is estimated to be ~40%-60% of this dose (section 3.2). 

Dosing is once daily (qd), twice daily (bd) or three times a day (tds) 

dependent on the study treatment arm, for 14 days. 

Control Product Dose and 

Mode of Administration: 

The Control Product will be supplied as isoniazid 75 mg (H), rifampicin 

150 mg (R), pyrazinamide 400 mg (Z), ethambutol 275 mg (E) (i.e., 

HRZE) combination tablets. Dosing is qd for fourteen days based on 

participants body weight rounded up to the nearest whole number: 

• 38 to 54 kg: 3 tablets 

• 55 to 70 kg: 4 tablets  

• 71 kg and over: 5 tablets 

The participants’ screening weight will be used to determine the HRZE 

dose and this dose will be administered for the duration of the study. 

Primary Study Objectives: 

Activity 

Stage 1: 

To determine the Early Bactericidal Activity (EBA) of tds dosing of 

inhaled RESP301 6 mL dosed via NEB over 14 days of treatment. 

Stage 2: 

To determine the EBA of inhaled RESP301 6 mL dosed via NEB 

administered qd, bd alone, or tds in combination with HRZE, over 14 

days of treatment to optimise the dosing schedule. 

Study Design: The study is a single-centre, open-label, parallel arm, randomised 

clinical study in two sequential stages, with no stratification. The study 
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Figure 1: Trial schematic 
 

 
HRZE: Isoniazid 75 mg /Rifampicin 150 mg /Pyrazinamide 400 mg /Ethambutol 275 mg. NEB: 

nebulisation, bd: twice daily, po: per os/orally, qd: once daily, tds: three times a day 

 

The participant will be admitted to the EBA unit during screening and 

discharged on day 16 of the study. During the treatment period daily 

study “visits” will occur where study assessments are performed, unless 

the participant is withdrawn early from the study. The follow-up visit will 

occur for all participants (completed treatment or early withdrawals).  

 

On discharge from the EBA unit, participants will be referred to the local 

community TB clinics to continue standard anti-tuberculosis 

chemotherapy according to national guidelines. The participants will be 

provided with a referral letter and sufficient TB medication to cover the 

time from attending their last visit at the EBA unit until their scheduled 

visit at the TB clinic. This will be documented in the participants source 

documents. 

Patient Population: A total of approximately 75 male and female participants, aged between 

18 and 65, inclusive, with sputum positive newly diagnosed, rifampicin 

susceptible pulmonary tuberculosis (PTB), will be enrolled onto the 

study. Approximately 20 participants will be enrolled in Stage 1 and 55 

participants enrolled in Stage 2. Participants who withdraw (section 4.4) 

may be replaced. Participants will be enrolled at the TASK centre in 

South Africa. 

Eligibility Criteria Inclusion Criteria 

Participants are required to meet all the following criteria to be 

randomized. 

1. Provide written, informed consent prior to all study-related 

procedures and agree to undergo all study procedures. 

2. Male or female, aged between 18 and 65 years, inclusive. 

3. Body weight (in light clothing and with no shoes) between 40 

and 90 kg, inclusive. 

4. Newly diagnosed pulmonary TB. 

5. Either GeneXpert Mycobacterium tuberculosis (M.tb) positive 

with a quantitative readout of medium or high, OR acid-fast 

bacteria (AFB) sputum smear positive with a grade of at least 

1+ on the IUATLD/WHO scale (Appendix 3: ), on at least one 

pre-treatment sputum sample. 
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6. Rifampicin susceptible pulmonary TB as determined by 

molecular testing. 

7. Ability to produce an adequate volume of sputum as estimated 

from a pre-treatment overnight sputum collection sample 

(estimated 10 mL or more). 

8. A chest X-ray taken during the screening period or up to 2 

weeks before screening which, in the opinion of the investigator, 

is consistent with pulmonary TB. 

9. Spirometry performed during screening with a Forced Expiration 

Volume in the first second (FEV1) of ≥ 40%. 

10. Be of non-childbearing potential or willing to use effective 

methods of contraception, as defined in section 4.3.4. 

 

Exclusion Criteria 

Participants will be excluded from participation if they fulfil any of the 

following criteria. 

 

Medical History: 

1. Evidence of clinically significant conditions or findings, other 

than TB, that might compromise safety or the interpretation of 

study endpoints, per discretion of the investigator. 

2. Clinical evidence of extra-thoracic TB, that might compromise 

safety or the interpretation of study endpoints, per discretion of 

the investigator. 

3. History of allergy to any of the study IMP as confirmed by the 

clinical judgement of the investigator. 

4. Alcohol or drug abuse, that in the opinion of the investigator, is 

sufficient to compromise the safety or cooperation of the 

participant. 

5. HIV positive AND: 

(a)  CD4 < 350 cells/mm3 

(b)  OR are receiving antiviral therapy (ART). 

6. Methaemoglobin saturation (SpMet) >3%. 

7. Female participant who is pregnant or breast-feeding. 

8. Participants planning to conceive a child within the anticipated 

period of study participation and for at least 90 days after the 

last dose of IMP in the study. 

 

Treatment History 

9. Participation in other clinical studies with investigational agents 

within 8 weeks prior to screening. 

10. Treatment received for this episode of TB with any drug active 

against M.tb [fluoroquinolones (including moxifloxacin, 

levofloxacin, ofloxacin and ciprofloxacin), bedaquiline, 

pretomanid, delamanid, ethionamide, isoniazid, ethambutol, 

amikacin, cycloserine, rifabutin, rifampicin, streptomycin, 
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kanamycin, pyrazinamide, para-aminosalicylic acid, rifapentine, 

thioacetazone, capreomycin, thioamides]. 

11. Treatment with immunosuppressive medications such as TNF-

alpha inhibitors within 2 weeks prior to screening, or systemic 

corticosteroids for more than 7 days within 2 weeks prior to 

screening. 

12. Treatment with nitric oxide and other nitric oxide donor agents 

(e.g., prilocaine, sodium nitroprusside and nitro-glycerine), 

phosphodiesterase inhibitors (e.g., sildenafil) and lung 

surfactant drugs (e.g., beractant, calfactant, poractant), within 

30 days prior to screening. 

 

Laboratory Safety Testing 

13. Participants with the following toxicities at screening as defined by 

the enhanced Common Terminology Criteria for Adverse Events 

(CTCAE) toxicity table version 5.0, 27Nov2017 ( 

14. Appendix 1) 

(a)  creatinine >1.5 times upper limit of normal (ULN) 

(b)  haemoglobin <8.0 g/dL 

(c)  platelets <50x109 cells/L 

(d)  serum potassium <3.0 mmol/L 

(e)  aspartate aminotransferase (AST) >3 x ULN 

(f) alanine aminotransferase (ALT) >3 x ULN 

(g)  alkaline phosphatase (ALP) ≥ 2.5 x ULN 

(h)  total bilirubin >1.5 x ULN 

(i) total white cell count <2 cells x 109/L. 

NOTE: Investigations may be repeated once during screening if the 

 initial result is unfavourable. 

Study Duration Participants who complete the study will participate for a maximum of 

37 days (screening period of up to 9 days, followed by a treatment 

period of 16 days and a follow-up visit at Day 28 from first dose of IMP). 

 

The overall duration of participants involvement in the study is planned 

to be approximately 1.5 years (first participant in to last participant out, 

including the pause between stages 1 and 2 for the interim analyses and 

continuation decision). 

Sample Size This is a proof-of-concept study without hypothesis testing. The planned 

sample size of 15 participants per treatment group is in keeping with 

other phase 2 studies of this type and accounts for the possibility of up 

to 3 dropouts per arm which represents a conservative estimate of the 

expected drop-out rate. Previous EBA studies indicate that a sample 

size of 12 participants per arm allowed for the identification of proof-of-

concept i.e., change in TTP/CFU compared to no change in TTP/CFU 

for all evaluated arms. 
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A:  Follow-up visit: a window of ±3 days allowed. 

B: Physical examinations: Full will be complete at screening and targeted (symptom-directed) thereafter. 

C:  Vital signs, safety laboratory: on days where there is IMP dosing, to be performed pre-dose. 

D: IMP administration: The HRZE is to be administered fasted (1 hour before, or 2 hours after food) with approximately 240 mL of water. For study purpose this 

food should be breakfast. Patient identification is part of the IMP administration process. Experimental arms will not receive IMP on Day 15, only control arm 

will receive HRZE. 

E: Concomitant Medication: collected from 14 days prior to first dose of IMP. 

F:  Adverse Events: Collected from first dose of IMP to Follow-Up visit. 

G:  Eligibility Assessment: Continuous from screening to just prior to first IMP dose. 

H: EBA unit inpatient: admission, anytime from initial screening to day -2, whichever is in the participant’s best interest. 

I: EBA unit inpatient: discharge. 

J: Randomisation: May occur any time after eligibility has been confirmed to just prior to first IMP dose. 

K:        Spot or Overnight Sputum: A screening and the last positive sputum sample (if >7 days after treatment start) on M.tb culture will be retained by the 

mycobacteriology laboratory for possible future testing. These samples contain the mycobacterium genetic material only, no participant genetic material is 

retained. 

L: Spot or Overnight Sputum: For eligibility assessments. 

M:         Overnight sputum: Collection will start in the afternoons at approximately 15h00 and continue for 16 hours ± 1 hour overnight. The 16-hour sputum 

sampling for each of the sampling days must be finished prior to the administration of the next morning’s IMP.  Collection will be paused for 1 hour after any 

RESP301 dose that overlaps with the overnight sample collection window where applicable. If sputum collection is paused, participants to drink a cup of 

water before restarting (section 5.3.2). 

N: Methaemoglobin: Screening single measurement. Days 1, 8 and 14: continuous measurement for an hour ± 10 mins from start of treatment on the first dose 

of that day only. 

O:  β-HCG Serum Pregnancy Test: All female participants (section 4.3.4). 
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2. Introduction 

2.1. Background Information 

2.1.1. Tuberculosis 
Tuberculosis (TB), caused by Mycobacterium tuberculosis (M.tb) infection, remains a concerning global 

health problem. TB is present in all countries and age groups. In South Africa, the estimated burden of 

bacteriologically confirmed pulmonary TB among people aged 15 years or older in 2017–19 was 852 

cases per 100 000 population. (Moyo S, 2022 Aug)  Worldwide a total of 1.6 million people died from TB 

in 2021, with TB the 13th leading cause of death and the second leading infectious killer after COVID-19 

(above HIV/AIDS). Eight countries in Africa and Asia accounted for more than two thirds of the global TB 

cases reported in 2021, with an estimated 10.6 million people falling ill with TB worldwide. However, the 

COVID-19 pandemic had a damaging impact on access to TB diagnosis and treatment and the burden 

of TB disease. The most obvious and immediate impact was a large global drop in the reported number 

of people newly diagnosed with TB. Reductions in the reported number of people diagnosed with TB in 

2020 and 2021 suggest that the number of people with undiagnosed and untreated TB has grown, 

resulting first in an increased number of TB deaths and more community transmission of infection and 

then, with some lag-time, increased numbers of people developing TB. The burden of drug-resistant TB 

(DR-TB) is also estimated to have increased between 2020 and 2021, with 450 000 new cases of 

rifampicin-resistant TB (RR-TB) in 2021. (WHO, 2022). Whilst official numbers have yet to be published, 

it is accepted in scientific circles that TB is once again the leading cause of death due to infectious 

disease. 

 

Whilst drug-sensitive (DS)-TB is a treatable and curable disease, it is treated with a standard 4-month or 

6-month course of four antimicrobial drugs. For this treatment to be effective and not lead to an increased 

likelihood of developing drug-resistance, adherence is essential. (WHO, 2022) However, the duration of 

treatment plus the treatment side effects often does result in poor adherence. Overall, the current long-

standing first-line antituberculosis agents are relatively ineffective in controlling the TB epidemic, 

especially in high-burden countries.  

 

Drug-resistant (DR)-TB also poses a major threat to the control of the TB epidemic. Strains that are 

resistant to one or more of the standard TB treatments have been documented in every country surveyed 

by the WHO, who note that multidrug resistant (MDR)-TB, resistance to rifampicin and isoniazid, remains 

a public health crisis and a health security threat. Globally, there were an estimated 450 000 incident 

cases of MDR/Rifampicin resistant (RR)-TB in 2021, up 3.1% from 437 000 in 2020. An estimated 191 

000 deaths occurred due to MDR/RR-TB in 2021. Globally in 2021, the estimated proportion of MDR/RR-

TB cases with even more extensive resistance, was 20%. (WHO, 2022) 

 

Significant progress has been made in recent years in identifying more efficacious, safer medicines and 

shorter treatment regimens. However current treatment regimens for MDR/RR-TB patients are far from 

satisfactory. Compared with treatments for DS-TB, these regimens require a longer course of treatment 

(minimum 6 months), a higher pill burden, and the use of medicines with a higher toxicity profile. In 

addition, patients may develop significant adverse events and have poorer treatment outcomes. Globally, 

although treatment success rates have increased, almost 15% of patients with MDR/RR-TB or more 

advanced forms of DR-TB die from the disease. (WHO, 2022). 
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At high concentrations in the micromolar range (≥1 M ) and above, NO: 

• directly impairs bacterial enzyme activity by irreversibly binding iron sulphur cluster residues

and inhibit cellular respiration by binding heme groups within cytochrome oxidases. (Wink DA,

1998) (Thomas DD, 2008) (Radi R, 2018)

• reacts with oxygen and superoxide spontaneously to generate further species that can cause

protein damage, through thiol and tyrosine nitrosylation, DNA damage through base

deamination, and damage to membranes and lipid structures through lipid peroxidation. (Hogg

N, 1999) (Toledo JC, 2012)

At low concentrations in the nanomolar range (≤1 M ), NO regulates and can promote the growth and 

activity of immune cells by e.g., guanylate cyclase activation. (Tripathi P, 2007 ) (Schairer DO, 2012) 

NO is thus an integral, highly conserved, part of the host immune response, with very limited evidence of 

bacterial resistance to its antimicrobial effect. (Andreakis N, 2011) (Joerink M, 2006) (Privett BJ, 2012) 

Inhaled Nitric Oxide gas is already marketed as a therapeutic agent in the US (INOmax) where it is 

indicated to improve oxygenation in neonates with hypoxic respiratory failure. (FDA, 2015)  

2.2.2. Non-clinical studies 
Nonclinical studies to assess the pharmacological, pharmacokinetic, and toxicological properties for 

sodium nitrite, which is the drug substance in RESP301 

In addition to the information available in the public domain, the sponsor has performed several supportive 

non-GLP nonclinical studies. Both these supportive sources are summarised below.  

 4 

Please refer to the RESP301 IB for full details. 

2.2.2.1. Primary Pharmacodynamics 

.
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Refer to IB for information on other routes of administration. 

 

Distribution  

Intratracheal and intravenous administration of radiolabelled 13N-nitrite to mice and rabbits showed an 

even distribution throughout the soft tissues and organs within 5 minutes after injection, most of it in the 

form of nitrate. (Parks N, 1981) Subsequent studies have determined the apparent volume of distribution 

to be 93 L (64–124 L), which suggests that nitrite distributes well into tissues when compared with blood. 

(Kortboyer JM, 1997)  

 

Metabolism  

In man, nearly all nitrite is converted to nitrate then excreted in urine. (Hunault CC, 2009) Further 

metabolites of nitrite are NO and reactive oxygen species formed during the conversion of nitrite to minor 

metabolites.  

 

Following inhalation of NO, the gas combines with haemoglobin, forming nitrosyl-haemoglobin (NOHb) 

from which, nitrites (NO2) and nitrates (NO3) are generated. In the presence of oxygen, rapid oxidation of 

NOHb into MetHb occurs; this is subsequently reduced by methaemoglobin reductase into ferrous Hb 

and nitrate. Following inhalation, a small amount is discharged in the oral cavity by way of the salivary 

glands. Nitrite is converted to N2 gas in the stomach. Nitrate in the intestine is partly reduced to ammonia 

(NH3), re-absorbed in the body, and converted to urea. (European Medicines Agency, 2021) 

 

Excretion  

There is evidence to suggest that nitrites and nitrates are primarily excreted via the urine. Nitrate has 

been identified as the predominant nitric oxide metabolite excreted in the urine, accounting for > 70 % of 

the nitric oxide dose inhaled. Nitrate is cleared from the plasma by the kidney at rates approaching the 

rate of glomerular filtration. (European Medicines Agency, 2021) 

 

2.2.2.6. Toxicology 
 

 

) In addition, repeated dose studies in the mouse and rat along with 

genotoxicity, carcinogenicity and reproductive toxicology studies have been performed under the 

direction of the National Toxicology Program (USA). Review of the respective publications suggests that 

these studies were performed in accordance with Good Laboratory Practice and conducted within an 

Organisation for Economic Co-operation and Development (OECD) member state. For the remaining 

publications, it cannot be verified whether the studies cited complied with GLP regulations; however, it is 

assumed that the studies conducted by the investigator would have been conducted in compliance with 

the standards prevailing at the time.  

 

 

.  

 

These are summarised below. 

 

Single-Dose Toxicity Studies  
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In the rat, inhalation of sodium nitrite at up to ~11 mg/kg (0.95 mg/L or 13.8 μM solution) for 4 hours was 

well tolerated with increased methaemoglobin. (OECD SIDS, 2005) The oral lethal dose at 50 percent 

(LD50) values for rats and mice are 180 and 215 mg/kg, respectively (Smyth HF, 1969)(OECD SIDS).  

 

Repeat-Dose Toxicity Studies  

Rats 

 

 

 It was found that methaemoglobin was increased in all 

dose groups as a function of dose. No cumulative effect of repetitive dosing on methaemoglobin levels 

was observed at the doses evaluated. In the decedents, mild lung oedema, moderate congestion as well 

as moderate vacuolation of the vomeronasal organ was observed. Among animals surviving the full 

treatment period, histopathology included minimal perivascular mixed cell infiltrates of the lung in both 

the control and animals at the highest dose (72/101 mg/kg, the only groups examined). Based mainly on 

the transient increases in methaemoglobin (methaemoglobin increased in all dose groups as a function 

of dose, with no cumulative effect observed), a NOAEL of 18 mg/kg/day was established. 

 

In a GLP compliant study described by Tepper et al. (Tepper J, 2014) sodium nitrite was administered 

with the aid of a nebuliser to Sprague Dawley rats for 26 weeks. The results showed that effects 

suggestive of chronic toxicity were not observed. Cyanosis and methaemoglobinaemia were observed 

primarily at the high dose. Lethality occurred in several of the high-dose rats (75/90 mg/kg) and was 

considered subsequent to acute hypoxia secondary to methaemoglobin levels greater than 50%. Other 

than acute methemoglobinemia, few significant findings were observed after 26 exposures. Given this 

data, the toxicity appears primarily due to methemoglobinemia; and therefore, the inhaled NOAEL, after 

26 weeks of dosing, was considered to be 30 mg/kg/d in rats. It should however be noted that no adverse 

respiratory tract findings occurred up to 75/90 mg/kg/day where the corresponding human equivalent 

doses are at least 4-fold higher than that proposed clinically. 

 

Dogs 

Nebulised sodium nitrite (acidified with citric acid; pH 5.5) was administered to dogs for 7 days with a 

NOAEL of 12 mg/kg/day (Aries Pharmaceuticals, 2009). No remarkable clinical observations were noted 

over the 7-day period. Methaemoglobin levels in blood were minimally above basal levels at 12 mg/kg/day 

and appreciably at 54 mg/kg/day. Gross necropsies, including histopathology of the lungs, of the treated 

groups were similar to controls. Inhalation of sodium nitrite up to 54 mg/kg/day produced only mild and/or 

transient changes in methaemoglobin; therefore, for this 7-day study, a NOAEL of 12 mg/kg/day was 

established. 

 

Tepper and colleagues (Tepper J, 2014) makes brief mention of a 28-day inhalation toxicity study using 

dogs restrained in slings for up to 4 hours. While mortality was observed at very high methaemoglobin 

levels (data not presented), no evidence of pulmonary toxicity was observed. The inhalation procedure 

was deemed too stressful to the dogs to be utilized for a study of 26 weeks duration. 

 

Further information on the above repeat dose toxicity studies, plus on studies of other routes of 

administration, are available in the IB. 

 

Genotoxicity 

In vitro studies  
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During a screening assay for a series of food additives, the potential for sodium nitrite was evaluated in 

the Ames test (at up to 5000 μg/per plate) using the S.Typhimurium tester strains TA92, TA94, TA100, 

TA1535 and TA1537 with and without rat liver microsome fraction (S9) (Ishidate M, 1984). No significant 

(<2-fold) increase in the number of revertant colonies was observed in treated plates when compared to 

controls; hence, sodium nitrite was not considered to be mutagenic.  

 

In a separate study, sodium nitrite at 100 to 10,000 μg/plate was evaluated and found to be mutagenic 

in the S. typhimurium strain TA100, with and without induced hamster and rat liver S9 enzymes but not 

mutagenic in strain TA98 (National Toxicology Program, 2001).  

 

In vivo studies  

In a rat micronucleus assay, sodium nitrite was administered by intraperitoneal injection at 6.25 to 200 

mg/kg to males three times at 24-hour intervals; on the basis of the observed trend towards to a small 

increase in the frequency of micronucleated polychromatic erythrocytes that was observed during this 

initial study, sodium nitrite was considered to be mutagenic. (National Institutes of Health, 2001) However, 

results of a subsequent rat bone marrow micronucleus test, demonstrated that sodium nitrite was not 

mutagenic in vivo at up to 50 mg/kg. A similar study in male mice also showed that doses of 7.81 to 250 

mg/kg were non-mutagenic. Moreover, in a separate study, no significant increase in the frequency of 

micronucleated normochromatic erythrocytes was observed following repeated administration of sodium 

nitrite via the drinking water (at 375 to 5,000 ppm) for 14 weeks. 

 

Carcinogenicity 

No evidence of carcinogenicity was reported from inhaled nitric oxide gas administered to rats at 20 ppm 

for 20 h/day for 2 years (0.02 mg/L) (European Medicines Agency, 2021). Based on the evidence 

provided, use of RESP301 during the clinical studies as proposed, does not pose a carcinogenic risk. 

 

Reproductive and Developmental Toxicity 

Taking findings from both mouse (National Toxicology Program, 2001)and rat (National Toxicity 

Programne, 1990) into consideration, no effects on male and female reproductive parameters were noted 

at human equivalent doses that are at least 4-and 6-fold higher respectively than the doses proposed 

clinically. 

 

Overall, no significant effects on embryofoetal development were noted in the mouse (Shimada T, 1989), 

hamster, or the rat (US Food and Drug Administration, 1972); the human equivalent doses evaluated 

were either below or similar to those proposed clinically. 

 

Local Tolerance  
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2.2.2.7. Conclusion 
The nonclinical studies have demonstrated the anti-M.tb activity, safety and tolerability of RESP301, 

making it a promising candidate for TB treatment and acceptable to move into human clinical studies. 

 

2.2.3. Clinical studies 
 

  

  

  

 

2.2.3.1. RESP301 development program 
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There is no PK data available for RESP301 as human clinical studies are still ongoing at the time of writing. 

 

 

 

 

  

 

  

  

 

Previous trials have shown once participants have experience with the nebuliser their tolerance improves. 

 

For further information refer to the IB. 

 

2.2.3.2. Inhaled Sodium Nitrite Published Literature  
Inhaled sodium nitrite, formulated similarly to RESP301, has been assessed during inhalation studies in 

man and was well tolerated based on clinical studies obtained from published literature. (Rix PJ, 2015) 

(Borlaug BA, 2016) (Parakaw T, 2017). Key points are noted in Table 10 with more detail in the IB and 

references. 

 

To support its use, safety reviews for both sodium nitrite and nitric oxide by the inhaled and/or oral route 

have been performed by regulatory agencies from the chemical, occupational and food safety industries 

e.g., ECHA, EFSA and NIOSH.  
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2.2.3.3. Inhaled Nitric Oxide Published Literature 
The active product of RESP301, NO gas, is a licensed product used: 

• in adults and neonates with pulmonary hypertension (Europen Medicines Agency, 2021).  

• for the treatment of acute cyanide poisoning in IV formulation (30 mg/mL) (Hope 

Pharmaceuticals, 2018)  

• as a food additive.  

 

To support its use, safety reviews for both sodium nitrite and nitric oxide by the inhaled and/or oral route 

have been performed by regulatory agencies from the chemical, occupational and food safety industries 

e.g., ECHA, EFSA and NIOSH.  

 

Inhaled NO has been assessed during inhalation studies in man and was well tolerated based on clinical 

studies obtained from published literature.  Key points are noted in Table 11 with more detail in the IB and 

references. 
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2.2.3.4. Conclusion 
The clinical studies have demonstrated safety and tolerability of RESP301 and, together with the 

nonclinical studies which demonstrate RESP301 expected anti-M.tb activity in humans, make RESP301 

a promising candidate for TB treatment and acceptable to move into human clinical studies. 

 

2.3. HRZE 

Participants randomized to treatment with the control product will receive standard, intensive phase 

pulmonary TB treatment as recommended in the South African National TB Treatment Guidelines, which 

is HRZE (H=isoniazid: R=rifampicin Z=pyrazinamide: E=ethambutol) 75/150/400/275 mg oral daily. The 

HRZE group is included as a control for the EBA quantitative mycobacteriology and to evaluate whether 

HRZE in this population gives similar EBA results to that demonstrated in prior studies with this 

combination. 

 

Please see a HRZE package insert e.g., Rifafour e-275® or other fixed dose combination, for HRZEs 

known and potential risks and benefits. (Sanofi-Aventis South Africa, 2018)  

 

2.4. Known and Potential Risks and Benefits of the RESP301 
The following are recognised as clinically significant potential risks of RESP301 treatment:  

•  
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and immediately referred to the national TB treatment program at their local TB clinic. The investigators’ 

primary responsibility is to ensure participant safety. 

 

3. Study Rationale and Objectives 

3.1. Study Rationale 
As described in section 2.1.1, TB, caused by M.tb infection, remains a concerning global health problem. 

As a powerful antimicrobial agent as demonstrated in the nonclinical studies and literature to date (section 

2.2), the NO generated by RESP301, has shown anti-M.tb activity, safety and tolerability, making 

RESP301 a promising candidate for TB treatment.  

 

 

 

 

 

. 

 

3.2. Dose Rationale 
RESP301 is intended for inhaled administration via a nebuliser,  

 

 

 

 

 

 

 

 

 

 

 

 

82 healthy volunteers following six days of administration was 90 mg 

every 8 hours. (Rix PJ, 2015)  

 

RESP301 treatment will occur for 14 days as per standard EBA study format (section 2.1.2). However, 

overnight sputum sample collection will occur on Day 15 when no RESP301 dose is administered, to 

allow testing for any residual NO effect on M.tb in sputum samples from prior RESP301 dosing. 

 

3.3. Study Objectives 

3.3.1. Primary Objectives 
Stage 1 

To determine the EBA of tds dosing of inhaled RESP301 6 mL dosed via NEB over 14 days of 

treatment. 

Stage 2 
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7. Ability to produce an adequate volume of sputum  

 

8. A chest X-ray taken during the screening period or up to 2 weeks before screening which, in 

the opinion of the investigator, is consistent with pulmonary TB. 

9. Spirometry performed during screening with a FEV1   

10. Be of non-childbearing potential or willing to use effective methods of contraception, as defined 

in section 4.3.4.  

 

4.2.2. Exclusion Criteria 
Participants will be excluded from participation if they fulfil any of the following criteria. 

 

Medical History: 

1. Evidence of clinically significant conditions or findings, other than TB, that might compromise 

safety or the interpretation of study endpoints, per discretion of the investigator. 

2. Clinical evidence of extra-thoracic TB, that might compromise safety or the interpretation of 

study endpoints, per discretion of the investigator. 

3. History of allergy to any of the study IMP as confirmed by the clinical judgement of the 

investigator. 

4. Alcohol or drug abuse, that in the opinion of the investigator, is sufficient to compromise the 

safety or cooperation of the participant. 

5. HIV positive AND: 

 

 

6. Methaemoglobin saturation (SpMet)  

7. Female participant who is pregnant or breast-feeding. 

8. Participants planning to conceive a child within the anticipated period of study participation and 

for at least 90 days after the last dose of IMP in the study. 

 

Treatment History 

9. Participation in other clinical studies with investigational agents within  

screening. 

10. Treatment received for this episode of TB with any drug active against M.tb  

 

 

 

 

11. Treatment with immunosuppressive medications  

 

 

12. Treatment with nitric oxide and other nitric oxide donor agents  

 

 

 

Laboratory Safety Testing 

13.  
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If the first spot sputum does not show a favourable result, the tests may be repeated on freshly collected 

spot sputum or overnight sputum and that result used for the eligibility assessment. If results are 

discordant, the tests may be repeated during screening at the investigator’s discretion. Overnight sputum 

may be collected for a number of screening days if the screening results are delayed. It will not be 

collected for more than the allowed pre-treatment time period. 

 

4.3.3. Concomitant Medications and Procedures 
Concomitant Medication and Procedures are defined as any medication taken/procedure performed 

within 14 days prior to first dose of IMP and during the study until the follow-up visit (all participants 

including early withdrawal/discontinuations). This includes for new and/or worsening medical conditions.  

 

Concomitant medications should be kept to a minimum during the study. However, if necessary for the 

participant’s welfare and are unlikely to interfere with the IMP, they may be given at the discretion of the 

investigator once the prescribing information has been consulted and reviewed carefully. The 

determinations listed in the respective contraindicated, warning, and precaution sections must be 

respected to prevent any potentially serious and/or life-threatening drug interactions. Drugs that may 

cause methaemoglobinaemia may be used with caution.  

 

The following concomitant medications are prohibited throughout the study. Please confirm any 

medication you are uncertain of with the Medical Monitor. 

•  

  

  

  

   

  

  

 

Concomitant medications and procedures are to be reported on the concomitant medication and 

procedures page of the electronic case report form (eCRF). For concomitant medication the reported 

information is to include the drug name (trade name if known, otherwise generic), treatment period, 

dosing regimen, route of administration, and its indication (diagnosis if known, otherwise separate 

symptoms). Any changes in the dosage of concomitant medication must also be reported on the 

concomitant medication page of the eCRF. The corresponding diagnosis should be completed as medical 

history (before first dose of IMP) or as an AE (at or after first dose of IMP). 

 

4.3.4. Pregnancy and Contraception 
To be included in the study the following restrictions apply: 

• all participants to be of non-childbearing potential or using effective methods of birth control, as 

defined below and  

• women of childbearing potential (WOCBP) are to receive an injectable or other contraceptive 

method (Table 16) prior to or during screening, and at least 2 days prior to first dose of IMP. 

Should a WOCBP be receiving an Oral Contraceptive Pill (OCP) it is required that this is 

stopped for the duration of the study, and they transition to an injectable or other allowed 

contraceptive method (Table 16). The site staff will educate the participant on how the 
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transition should occur. It is recommended that female partners of male participants who are 

WOCBP also follow these guidelines. 

• all female participants are to have a negative β-HCG serum pregnancy test at screening (result 

available before first dose of IMP). 

 

During and after the study: 

Participants (female and male) should not conceive a child during IMP treatment or within 90 days after 

their last dose of IMP.  

 

Women in the following categories are considered WOCBP (fertile): 

• following menarche 

• from the time of menarche until becoming post-menopausal unless permanently sterile (see 

below). 

 

Women in the following categories are considered Woman of Non-childbearing Potential (WONCBP): 

• premenopausal female with permanent infertility or permanent sterilization due to one of the 

following (for the purpose of this study): 

• *Documented hysterectomy 

• *Documented bilateral salpingectomy 

• *Documented bilateral oophorectomy 

 

For individuals with permanent infertility due to an alternate medical cause other than the above, (e.g., 

Mullerian agenesis, androgen insensitivity, gonadal dysgenesis), investigator discretion should be applied 

to determining study entry. 

• postmenopausal females are defined as no menses for 12 months without an alternative 

medical cause. 

• A high follicle stimulating hormone (FSH) level in the postmenopausal range may be used to 

confirm a postmenopausal state in women not using hormonal contraception or hormonal 

replacement therapy (HRT). 

• Females on HRT and whose menopausal status is in doubt must discontinue HRT to allow 

confirmation of postmenopausal status before study enrolment. 

 

*Documentation can come from the site personnel’s review of the participants medical records, medical 

examination, or medical history interview. If fertility is unclear (e.g., amenorrhea in adolescents or 

athletes) and a menstrual cycle cannot be confirmed before first dose of IMP, additional evaluation should 

be considered. 

 

The following Highly Effective Contraceptive Methods are required for the study. 

 

Male participants: condoms must be used in addition to recommended female partner hormonal 

contraception, if applicable. Male condom and female condom should not be used together (due to risk 

of failure from friction). 

Female participants: Refer to Table 16. 
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A participant must immediately discontinue treatment, if applicable, and be prematurely withdrawn from 

the study for the following reasons: 

• withdrawal of informed consent 

• investigator considers it in the best interest of the participant that he/she be withdrawn 

• methaemoglobinaemia as defined as follows: 

o  

  

  

 

• pregnancy 

• serious adverse event (SAE) if probably or certainly (Table 21) related to the IMP  

• missed doses: 

o  

  

  

   

 s 

• requires a medication that is prohibited by the protocol  

• at the specific request of the sponsor or termination of the study by the sponsor 

• lost to follow-up 

• failure to comply with protocol requirements as determined by the investigator or sponsor 

 

Participants who withdraw from the study before they have received all days of IMP, or whose study 

endpoints are not evaluable, may be replaced per the discretion of the sponsor. Sample size allows for 

up to 3 participant withdrawals per arm before replacement is necessary. Data collected on participants 

who withdraw prior to the final study visit will be entered on the eCRF for all visits conducted.  

 

Although a participant is not obliged to give his/her reason(s) for withdrawing prematurely from a study, 

the investigator should make a reasonable effort to ascertain the reason(s) and document it on the eCRF, 

while fully respecting the participants rights. If a participant requests to be withdrawn from the study, this 

request must be documented in the source documents and signed by the study staff.  

 

All early withdrawal/discontinued participants will be referred to the local community TB clinics for 

standard anti-tuberculosis chemotherapy according to national guidelines. The participants will be 

provided with a referral letter and sufficient TB medication to cover the time from attending their last visit 

at the study clinic until their scheduled visit at the TB clinic. This will be documented in the participants 

source data. 

 

Early withdrawal/discontinued participants during treatment will have an early withdrawal visit and will be 

requested to attend the Follow-up visit within 14 days (±3 days) after withdrawal. The exceptions to this 

are those who withdraw their consent to do so, and those lost to follow-up. 

 

Lost to follow-up is defined as randomized participants who do not complete all study visits and cannot 

be contacted up to 7 days after Day 28 of the study. Before a participant is deemed lost to follow up, the 

investigator or designee must make every effort to regain contact with the participant (where possible, 

minimum of 3 telephone calls, plus email contact if applicable, plus attempt to contact the participant via 
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Dosing is once daily (qd), twice daily (bd) or three times a day (tds) dependent on the study treatment 

arm, for fourteen days. 

 

The Control Product will be supplied as isoniazid 75 mg (H), rifampicin 150 mg (R), pyrazinamide 400 mg 

(Z), ethambutol 275 mg (E) (i.e., HRZE) combination tablets. Dosing is qd for fourteen days based on 

participants body weight at screening rounded up to the nearest whole number: 

• 38 to 54 kg: 3 tablets 

• 55 to 70 kg: 4 tablets  

• 71 kg and over: 5 tablets 

 

The participants’ screening weight will be used to determine the HRZE dose and this dose will be 

administered for the duration of the study. 

 

After completion of the 14 days of study treatment, participants on a RESP301 containing treatment arm 

will receive no treatment for one day (Day 15) and will begin standard HRZE od po dosing on the next 

day (Day 16). HRZE alone treatment arm participants will continue their HRZE treatment. Thereafter all 

participants will be referred to the local community TB clinics for standard anti-tuberculosis chemotherapy 

according to national guidelines (section 4.4). 

 

5.2. Randomization and Blinding  

5.2.1. Screening 
Participants who have given written, informed consent will be screened for the study during Visits 1, 2 

and 3 (days -9 to -1), and will be identified by a study generated participant identification code for 

anonymity (participant number).  

 

5.2.2. Study enrolment and randomization 
Randomisation by the delegated study personnel may occur once all the screening results are available 

and the investigator has determined that the participant is eligible for the study, until just prior to first IMP 

dose. On randomisation participants will be assigned a treatment number. The randomisation scheme 

will be generated by the study statistician/data manager. Randomisation will be conducted using 

permuted block randomisation.  

 

Consecutively numbered, sealed, opaque envelopes will be prepared and provided to the site. The site 

research pharmacist will maintain the randomisation envelopes in a secured location. After being notified 

that a participant is eligible for the study, the research pharmacist will write the participant's number on 

the next numbered envelope and open it to determine the participant's treatment group. The participant 

number, participant initials, the date and time the envelope was opened, and the signature of the person 

opening the envelope will be recorded on the treatment group card in the envelope at the time it is 

opened. Opened envelopes containing treatment group cards will then be filed in the participants’ source 

file. 

 

Participants who withdraw from the study before they have received all days of IMP, may be replaced.   

 

5.2.3. Blinding 
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This is an open label study and there is therefore no need for blinding or procedures to break the blind. 

The study endpoints are laboratory based and the microbiology staff will be blinded to treatment allocation 

until EBA database closure and release. 

 

5.3. IMP Administration 

5.3.1. Route and Dosage  
Refer to section 5.1. 

 

RESP301 

RESP301 is inhaled via nebulisation.  

 Participants will be trained in use 

of the nebuliser by the site personnel prior to using. The methodology will be detailed in the Pharmacy 

Manual. 

 

HRZE 

Will be administered orally. 

 

5.3.2. Dosing Instructions 
The methodology will be detailed in the Pharmacy Manual. 

 

On the days of IMP dosing: 

Inhaled RESP301 nebulisation: 

• all treatment regimens: 

o each dose is to be given using freshly prepared admix solution i.e., inhalation of the 

RESP301 should start with  

o on Day 1 only: a short acting beta agonist is to be administered before starting the 

nebulisation for each dose, within 30 minutes of RESP301 is suggested 

o inhalation of RESP301 should be completed within  of starting NEB, pauses 

may be taken during NEB if not tolerated. The NEB should be stopped during a pause 

to preserve the remaining IMP until restarted. 

o the first dose should be given in the morning 

o All dosing should occur at approximately the same time each day (window of ± 1 hour of 

the IMP dose/s on Day 1).  

• once or twice daily: 

o When dosing overlaps with overnight sputum sample collection, sputum collection 

should be paused during and for  the end of the neb. A cup (  

) of water should be taken after the neb is complete, and prior to continuation of 

overnight sputum sample to wash away any remaining RESP301 from the airway. 

o the first dose should be given at half dose (half of each vial) 

• three times a day (alone or with HRZE): 

o the first 2 doses should be given at half dose (half of each vial) 

o this tds dosing will be  to prevent overnight disruption to participants 

and limit overlap of dosing and sputum sampling 

• twice or three times a day (alone or with HRZE): 

o to ensure a dose does not affect any M.tb present in the overnight sputum sample, 

should a dose overlap with the overnight sample collection window, sputum collection is 
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Please consult the study medical monitor for guidance, caution should be given when considered 

repeat dosing. This is to be documented in source and in the eCRF. 

 

5.3.4. Manufacturing, Packaging and Labelling 
 

 

 

 

 

 

   

 

. 

 

5.3.5. Storage 
RESP301 vials will be stored within a temperature range of  

r.  

 

HRZE will be stored at or below a temperature of 25 °C, in well-closed containers, and protected from 

light.  

 

All investigational products will be kept securely stored by the site pharmacist/registered dispenser in a 

secured temperature-controlled area with limited access to designated site personnel only. Only qualified 

personnel will undertake the preparation, handling and safe disposal of investigational products. Logs will 

be kept for drug accountability (chain of custody) and temperature. 

 

5.4. Dispensing and Accountability 
The site pharmacist/delegated dispenser will be responsible for dispensing the IMP. The IMP will be 

prepared separately from drugs used for other participants and studies to prevent cross-contamination. 

Accurate accountability and participant identification records will be kept by the site to assure that the 

IMP will not be dispensed to any person who is not a participant under the terms and conditions set forth 

in this protocol i.e., delivery to site, inventory at site, use by participant, destruction etc. The 

investigator/designee will immediately inform the Sponsor of any quality issues arising with respect to the 

IMP. The Sponsor will take whatever action is required should such a situation arise. The investigator 

undertakes to use the study medication only as indicated in this protocol.  

 

5.5. Returns and Destruction 
Upon completion or termination of the study, and after IMP accountability and monitoring thereof has 

been completed, all unused and/or partially used: 

• RESP301 will be destroyed by the site according to their standard operational procedure or 

returned to the sponsor for use or destruction per their standard operational procedure. 
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• outcome 

• relationship to IMP 

• occurrence 

• seriousness. 

 

Serious Adverse Events (SAE) 

SAE reporting begins from the time a participant enters screening through to the final visit.  

 

Initial Reporting 

• Must be communicated by the investigator to the sponsor, study monitor and medical monitor 

within 24 hours of the site first being aware of the SAE, whether or not the serious event is 

deemed associated with the use of the drug. 

• In addition, the investigator will provide a detailed SAE report form including estimates of the 

attribution/causality and the seriousness of the AE to the sponsor, study monitor and medical 

monitor and regulatory team within 24 hours of becoming aware of the SAE. The investigator 

will be requested to supply as much detailed information regarding the event that is available at 

the time of the initial contact (such as examinations carried out and laboratory results). 

 

ANY SERIOUS ADVERSE EVENT MUST BE REPORTED IMMEDIATELY (WITHIN 24 HOURS) TO TASK AT 

THE FOLLOWING EMAIL ADDRESS: RESP30XSAE@task.org.za 

 

Follow-up Reporting 

The Investigator is required to submit follow-up reports to sponsor, study monitor and medical monitor 

within 24 hours of becoming aware of additional information.  

• Additional information may include updated diagnosis, outcome, causality assessment, results 

of specific investigations and any new significant information that has not been previously 

reported.  

• Anonymized copies of reports should be sent when requested as applicable, such as additional 

laboratory tests, consultation reports, post-mortem reports, hospital progress reports and 

autopsy reports.  

• For submission of updated SAE report, the investigator will provide a newly completed serious 

adverse event form, designated as a follow-up report. This will be submitted to the study 

monitor, medical monitor, and regulatory team within 24 hours of the investigator receiving the 

information. 

 

The sponsor/investigator/designee will inform regulatory authorities and/or EC of all SAEs in accordance 

with local requirements and ICH guidelines for GCP. 

 

Clarification on reporting of Serious Adverse Events 

• Death is an outcome of an AE, not an AE in itself.   

• An AE/SAE may occur even if the participant was not being treated with the IMP at the 

occurrence of the event. 

• Life-threatening means that patient is at immediate risk of death.  

• Complications that occur during hospitalisations are typically AEs but can be an SAE. If a 

complication prolongs the hospitalisation, it is a SAE.  



Protocol No: RESP30X-EBA 

Version 1.0_25 May 2023 

 

Page 64 of 81 

• Participant hospitalisation means that the participant stays overnight in the hospital. Pre-

planned hospital stays or hospital stays for non-medical (e.g., social) reasons will not be 

considered as a SAE.  

• A procedure for protocol / disease-related investigations should not be reported as SAE. 

Hospitalisation or prolonged hospitalisation for a complication such procedures should be 

reported as SAE.  

• Regarding a participant who experiences persistent or significant disability/incapacity, only a 

persistent or significant or incapacitating disability is implied. The item refers to a substantial 

disruption of a person’s ability to conduct normal life functions. Thus, disability is not intended to 

include experiences of relatively minor medical significance such as headache, nausea, 

vomiting, diarrhoea, influenza, and accidental trauma.  

• Congenital anomality / birth defect includes foetal malformations associated with spontaneous 

abortions or elective abortions.  

 

Sponsor Evaluation of SAEs 

The expected / unexpected status of the serious and related AE will be judged by the sponsor or its 

designated representative with regards to the reference document (IB). 

 

In all reporting to outside the study team it is important to ensure participant identifiers are removed from 

all notes, correspondence, results and reports when communicating with the study team noted below. 

 

7.3. Follow up of Adverse Events 
All AEs will be followed until: 

• Satisfactory clinical resolution or stabilization; or 

• Until the end of the follow-up period; and 

• Until all queries on these AEs have been resolved. 

 

Certain long-term AEs cannot be followed until resolution within the setting of this protocol. In these 

cases, follow-up will be the responsibility of the treating physician/referral clinic. This will be confirmed 

with the Sponsor. 

 

7.4. Post-Study Serious Adverse Events 
Any new SAEs reported by the participant to the investigator that occur up to 30 days after the last 

scheduled contact should be reported to the sponsor on an expedited basis. Any additional SAEs beyond 

this period that are determined by the investigator to be possibly, probably, or likely related to the use of 

the IMP will be reported to the sponsor, IEC/IRB and regulatory authorities on an expedited basis as 

required in accordance with local requirements and ICH guidelines for GCP. 

 

7.5. Clinical Laboratory Adverse Events 
Laboratory abnormalities are not necessarily reported as AEs or SAEs. Changes in the results of the 

clinical laboratory assessment results which the investigator feels are clinically significant will be reported 

as adverse events.  

 

It is the investigators’ responsibility to review the results of all laboratory tests as they become available. 

This review must be documented by the investigators’ dated signature on the laboratory report. For each 
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abnormal laboratory test result, the investigator needs to ascertain and document if this is a clinically 

significant change from baseline for that individual participant.  

 

This determination, however, does not necessarily need to be made the first time an abnormal value is 

observed. The investigator may repeat the laboratory test or request additional tests to verify the results 

of the original laboratory tests. If this laboratory value is determined by the investigator to be a clinically 

significant change from baseline for that participant, it is considered to be an adverse event. 

 

7.6. Disease under Study 
Symptoms of the disease under study (pulmonary TB) experienced by the participant while on the study 

will be assessed by the investigator. If the symptom has: 

• worsened while the participant is in the study; and 

• the investigator assesses it as clinically significant 

it will be recorded as an adverse event. If it does not meet these criteria, it will not be recorded as an AE 

and will be noted in the participant’s source documentation. All TB related symptoms that meet SAE 

criteria will be recorded and reported as a SAE. 

 

7.7. Overdose 
Overdose of IMP is defined as a dose exceeding the amount allocated within a one-day dosing interval. 

Overdose of IMP experienced by the participant while on the study, will be assessed by the investigator 

to determine whether the overdose led to an adverse event, including if the taking of the suspect medicine 

led to suicidal intention and subsequent overdose of the suspect medicine, or other medication. In this 

case it will be recorded as an adverse event. If it does not lead to an adverse event, it will not be recorded 

as an AE and this will be noted in the participant’s source documentation. 

 

7.8. Drug Interaction 
If the investigator becomes aware that the participant has experienced a drug interaction which has 

resulted in an adverse event, it will be recorded as an adverse event. 

 

7.9. Pregnancy 
If pregnancy is suspected while the participant is receiving IMP, the IMP will be withheld immediately and 

a pregnancy test performed. If pregnancy is confirmed, the IMP will be permanently discontinued in an 

appropriate manner and the participant withdrawn from the study. Protocol-required procedures for study 

discontinuation and follow-up will be performed unless contraindicated by the pregnancy. 

 

Pregnancy reporting will follow the same timelines and reporting structures as for a SAE (see above). 

Pregnancy will be followed up until the pregnancy outcome is known (birth, termination, etc). SAE 

reporting will also occur if the pregnancy outcome is a congenital anomaly. This will follow the reporting 

procedures described above for SAE reporting. 

 

7.10. Monitoring and Safety for Specific Toxicities 
Monitoring for specific toxicities is based upon target organs defined in preclinical toxicity studies and 

clinical studies (see IB). 
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7.10.3. Overdose 
Treatment of overdose should be as follows: 

RESP301 

• treatment should be supportive and symptomatic 

•  

 

. 

HRZE 

• gastric lavage should be performed as soon as possible. Following evacuation of the gastric 

contents, the installation of activated charcoal slurry into the stomach may help absorb any 

remaining medicine from the gastrointestinal tract  

• anti-emetic medication may be required to control severe nausea and vomiting  

• intensive support measures should be instituted, including airway patency and individual 

symptoms treated as they arise. 

 

7.10.4. Any other toxicities  
As defined by the CTCAE toxicity tables version 5.0 (Appendix 1): 

• Grade 1 or 2: Participants who develop grade 1 or 2 AE or laboratory toxicity may continue 

intake of IMP at the discretion of the investigator. 

• Grade 3 or 4: Participants who develop grade 3 or 4 AE or laboratory toxicity will be carefully 

evaluated by the investigator. Participants may either continue intake of IMP, or be withdrawn 

from the study if, in the opinion of the investigator, the AE or laboratory toxicity poses a 

significant risk for the participant to continue participation in the study. Participants should be 

followed as appropriate until resolution of the AE or toxicity. 

 

For AEs not described in the CTCAE table, the severity definitions defined in Table 22 are to be applied. 

 

7.11. Safety Review Committee 
Á Safety Review Committee will be formed which will meet if pre-determined events occur. This will be 

detailed in the Safety Review Committee Charter and Safety Management Plan which will be released 

before First Patient Screened. 

 

8. Statistical Analysis 
This section is an overview of the key elements of the statistical analysis for this study. Further details on 

statistical reporting and analyses will be contained in a separate statistical analysis plan (SAP).  

 

This SAP may be revised during the study only to accommodate protocol amendments and to make 

changes to adapt to unexpected issues in study execution and data collection that could affect planned 

analyses. In all circumstances, a final SAP should be issued prior to database lock.  

 

Descriptive summary statistics for continuous variables will include the number of participants, mean, 

standard deviation (SD), median and range. Descriptive summary statistics for categorical variables will 

include frequency count and percentages. Unless stated otherwise, the denominator for percentage 

calculations will be the number of participants with non-missing data. Descriptive statistics will be reported 

for the endpoints.  
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Activity 

The EBACFU (0-14) as determined by the predicted rate of change in log10CFU per mL sputum over the 

periods day 0 - 14 will be described using  

. 

 

 

. 

 

Safety and Tolerability 

Incidence of Treatment Emergent Adverse Events (TEAEs) will be presented by  

  

 

 

 

 

 

 

. 

 

8.4.3. Exploratory Endpoints Analysis: Activity 
Comparison of EBATTP(0-14) versus EBATTP(0-15) and the predicted EBATTP(14-15) versus observed 

EBATTP(14-15) analysed using  

 

 

9. Records Management 

9.1. Data Collection 
Electronic Data Capture will be used in this study. All eCRF pages will be completed for each participant 

who receives any amount of IMP, including EWD participants. For screen failure participants, certain 

predefined pages of the eCRF will be completed.  

 

The completed eCRFs are the sole property of the sponsor and should not be made available in any form 

to thirds parties, except for authorized sponsor’s representatives or appropriate regulatory authorities, 

without written permission from the sponsor.  

 

The eCRF being used for this study has been fully certified as being compliant with the ICH GCP guidance 

requirements.  

 

The investigator or designee will review and approve each completed eCRF. Should a correction be 

made, the corrected information will be recorded in the eCRF by the authorized person and explained (if 

necessary). All corrected data will be tracked through an electronic audit trail.  

 

It is the investigator’s responsibility to ensure documentation of all relevant data in the participants source 

file. All data recorded in the eCRF must be documented and referenceable in source data (source 

documents).  
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9.2. Source Documents 
Source documents are defined as all information in original records and certified copies of original records 

of clinical findings, observations, or other activities in a clinical study necessary for the reconstruction and 

evaluation of the study. Source documents will include, but are not limited to, progress notes, electronic 

data, screening logs, and recorded data from automated instruments. 

 

All source documents pertaining to this study will be maintained by the investigators and designees. The 

investigator will permit study related monitoring, audits, IEC/IRB review and regulatory inspections 

providing authorized persons direct access to source documents. 

 

9.3. File Management at the Study Site 
It is the responsibility of the investigator to ensure that the study site’s files are maintained in accordance 

with ICH and South African GCP Guidelines and the ethical principles that have their origin in the 

Declaration of Helsinki. 

 

9.4. Records Retention at the Study Site 
The investigator is obliged to retain records and data from the study for safety reasons and for audit and 

inspection subsequent to study completion. The sponsor, or other owners of the data, must retain all the 

sponsor-specific essential documents pertaining to the study for not less than 25 years or until at least 

two years have elapsed after the last marketing approval or since the formal discontinuation of clinical 

development of the IMP.  

 

The sponsor will give written instruction and make financial provisions for the investigator to deposit the 

documents at an external site for safekeeping for as long as required by regulations and the sponsor. 

 

10. Quality Control and Assurance 

10.1. Site Procedures 
The investigator undertakes to perform the clinical study in accordance with this protocol, ICH and South 

African GCP, and the ethical principles that have their origin in the Declaration of Helsinki. 

 

The investigator and designees undertake to complete the source and eCRFs according to the sponsor’s 

requirements, in a timely, accurate and legible manner. eCRF entries will be verifiable to source 

documentation other than the eCRF. 

 

Site standard operating procedures will be adhered to for all clinical and bio-analytical activities relevant 

to the quality of the study. Participant compliance will be monitored throughout the study. The investigator 

will sign and date any analysis results timeously (e.g., laboratory, ECG, etc.) to verify that the results have 

been reviewed. 

 

The principal investigator (PI) may appoint and delegate other qualified, approved and trained sub-

investigators and study staff (the team) to assist with the study. However, the PI maintains responsibility 

for the overall conduct of the study and will oversee the team and any vendors. Written IEC/IRB and 

Regulatory Authority approval will be obtained prior to involvement in the study. 
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The investigator will ensure that any party retained to perform study tasks and all site personnel are 

adequately trained in ICH and SA-GCP, the protocol, IMP, IB (as applicable) and all study procedures 

and requirements before commencing any study related duties. This training will be documented. 

 

10.2. Monitoring 
The PI is responsible for the validity of all data collected at the study site and must accept the various 

monitoring procedures employed by the sponsor. The purpose of monitoring is to verify that the rights, 

safety and well-being of human participants are protected; that study data are accurate, complete and 

verifiable with source data; and that the study is conducted in compliance with the protocol, International 

and SA GCP, the ethical principles that have their origin in the Declaration of Helsinki and the applicable 

regulatory requirements. 

 

Monitors assigned by the sponsor will conduct regular site visits for the purpose of monitoring various 

aspects of the study. The investigator and site staff will allow the study monitor, independent ethics 

committees, regulatory authorities, and authorized representatives of the sponsor to: 

(1) inspect all essential documents pertaining to the clinical trial (e.g., eCRFs, written informed consent 

documents and corresponding source documents i.e., original medical records, participant records and 

laboratory raw data) and  

(2) access clinical supplies, dispensing and storage areas.  

 

The investigator and site staff will also:  

 

(1) agree to assist with monitoring activities if requested and  

(2) provide adequate time, resources and space for monitoring visits.  

 

The monitor will query any missing, confusing, spurious, or otherwise ambiguous data with the PI or 

delegated staff. All queries should be resolved in a timely manner (preferably before the next monitoring 

visit). A monitoring log will be maintained recording each visit, the reason for the visit, the monitor’s 

signature and investigator or designee’s confirmation signature. 

 

10.3. Auditing 
To comply with International and SA GCP and regulatory agency guidelines, it may be necessary for 

sponsor-authorized quality assurance personnel and/or authorized personnel from an external regulatory 

agency to conduct an audit or inspection of the investigational site. The purpose of an audit is to assess 

participants safety, the quality of data accuracy, adequacy, and consistency, and to assure that studies 

are in accordance with the applicable guidelines and the protocol. Having the highest quality data from 

studies is an essential aspect of drug development. 

 

Unless it is an unannounced inspection, the investigator and site staff will be given sufficient notice to 

prepare for such visits which may be conducted at any stage during the study. The audit may involve the 

review of all study-related documentation required by GCP to be maintained by each site; drug storage, 

dispensing and return; all study-related supplies; and source documents against the eCRFs to assure the 

adequacy and accuracy of the information which has been recorded, including the verification of any AEs 

and SAEs which have occurred. 
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In the event of the site being notified of a regulatory inspection, the Sponsor will assist the 

investigational site with preparation. It is essential that the Sponsor be notified of the inspection as soon 

as possible. 

 

11. Ethics and Regulatory 

11.1. Basic Principles 
This research will be carried out in accordance with ICH and South African GCP, the ethical principles 

that have their origin in the Declaration of Helsinki and the applicable regulatory requirements. 

 

11.2. Independent Ethics Committee/Institutional Review Board Review 
The protocol and required study related documents will be reviewed by the site’s IEC/IRB. The study will 

not start until the IEC/IRB has approved the protocol, written informed consent, any written information 

to be provided to the participant or any modification thereof, plus any other study related documents 

required for review. The IEC/IRB shall be constituted and shall operate in accordance with ICH and South 

African GCP, the ethical principles that have their origin in the Declaration of Helsinki. The investigator 

will maintain an accurate and complete record of all submissions made to the IEC/IRB. The records should 

be filed in the ISF, and copies will be sent to the sponsor for their TMF. 

 

11.3. Regulatory Authorities 
The regulatory authorities will receive the protocol, amendments, reports on SAEs, and the integrated 

clinical study report according to national regulations. As required by local legislation, written approval 

will be obtained from the regulatory authorities prior to commencement of the study and implementation 

of e.g., amendments as applicable. 

 

11.4. Informed Consent 
Written informed consent will be obtained from all participants before any study-related procedures 

(including any screening or pre-treatment procedures) are performed. Investigators may discuss the 

availability of the study and the opportunity for entry with a potential participant without first obtaining 

consent. However, informed consent must be obtained and documented prior to initiation of any 

procedures that are performed solely for the purpose of determining eligibility for research, including 

withdrawal from current medication(s). When this is done in anticipation of, or in preparation for, the 

research, it is part of the research. Participants who are illiterate will make use of a witness but will still 

give verbal consent to participate. 

 

The investigators have both ethical and legal responsibility to ensure that each participant being 

considered for inclusion in this study is given a full explanation of the protocol by means of the informed 

consent process. This shall be documented on a written informed consent form that shall be approved 

by the same IEC/IRB responsible for approval of this protocol. Each informed consent form shall include 

the elements required by international and South African GCP and must adhere to the ethical principles 

that have their origin in the Declaration of Helsinki. 

 

Once the appropriate essential information has been provided to the participant and fully explained by 

the investigators (or qualified designees) and it is felt that the participant understands the implications of 

participating, the IEC/IRB approved written informed consent form will be signed and dated by both the 
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participant, and/or witness, and the person obtaining consent (investigators or designees), and by any 

other parties required by the IEC/IRB. 

 

The original signed informed consent form will be kept with the study records and a copy of signed 

informed consent form will be offered to the participant. Another copy of the signed informed consent 

form and a source document identifying the study and recording the dates of informed consent and 

participation will be placed in the participant’s medical record. 

 

The monitor will inspect the original completed consent form(s) as per the monitoring plan. 

 

11.5. Confidentiality 
All site staff, the sponsor, and any sponsor representatives will preserve the confidentiality of all 

participants taking part in the study, in accordance with ICH and South African GCP and applicable local 

legislation/regulations. All participants will agree to the requirement for source data verification with 

confidentiality of all participant identities maintained. Only participant study number will be used on the 

eCRF and in all study correspondence, as permitted. No material bearing a participant’s name will be 

kept on file by the sponsor. The written informed consent will contain a clause granting permission for 

review of the participants’ source data by the site staff, the monitor, auditors, inspectors from Regulatory 

authorities. 

 

12. Incidental Findings 
Incidental findings (IFs) in clinical research are findings with potential health or reproductive importance 

that are discovered while conducting the research but are beyond the aims of the study. IFs in this study 

may arise from the collecting and analysing of research images or in the tests or information collected to 

determine eligibility criteria or study endpoint assessments. 

 

The PI is responsible for handling an IF responsibly and promptly and members of the research team will 

promptly report a suspected IF. If an IF is discovered the PI will inform the participant and, as consented 

to by the participant, exercise his/her judgment on a case-by-case basis to determine the way forward 

that is in the best interest of the participant. The PI will make sure that all the necessary documentation 

for the referral of the participant is put together free of cost to the participant. The sponsor is not liable for 

the ongoing clinical management of any IFs. 

 

13. Publication Policy 
The definition of publication for this purpose is any public presentation of the data emerging from this 

study. 

 

Results of this research will be submitted for publication as soon as feasible upon completion of the study 

in the form of a joint publication(s) between compound owners, sponsor, and investigator(s), including 

site clinical and laboratory investigators, and statisticians as appropriate. 

 

The clinical study will be registered on the open access website https://clinicaltrials.gov and any other 

public websites required by regulation once approval by local regulators for the conduct of the study has 

been received.  
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14. Protocol Amendment Policy 
Any change to the protocol will be effected by means of a protocol amendment and will be submitted to 

the IEC/IRB and Regulatory Authorities prior to implementation as required by them. No amendment will 

be implemented until approved by the relevant authorities and/or IEC/IRB and signed by all required 

parties. Exceptions to this are when the investigator considers that the participant’s safety is 

compromised. 

 

Protocol amendments detailing minor administrative changes should be submitted by the investigator to 

the IEC/IRB and regulatory authorities, either for notification purposes or approval as appropriate. 

 

15. Financial Aspects, Insurance and Indemnity 
The study sponsor, who are funding the study, is Thirty Respiratory Limited. 

 

The participants will not receive any incentives for their involvement in the study. The sponsor has made 

provision to reimburse the participants for time, inconvenience, and out-of-pocket expenses such as 

travelling to and from the study site and other miscellaneous costs because of their study participation. 

 

Research participants should not bear any financial cost to rectify harms that occur because of study 

participation. The sponsor will indemnify (provide legal and financial cover for) the investigator against 

claims arising from the study, excluding claims that arise from malpractice or negligence. The sponsor 

certifies that it has liability insurance coverage for itself and will provide an associated certificate upon 

request. The participants taking part in the study will be covered by the insurance taken out by the 

sponsor for this study.  

 

The insurance does not relieve the investigators of the obligation to maintain their own professional liability 

insurance (e.g., MPS) as required by applicable law. The sponsor does not assume any obligation for the 

medical treatment of other injuries and illnesses not related to the study. 
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Appendix 1: Common Terminology Criteria for Adverse Events (CTCAE)  
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Appendix 3: IUATLD/WHO Scale 
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