
Supplementary file 1 for protocol paper:  

The use of selective gut decontamination in critically ill children: Paediatric Care and 

Infection Control (PICnIC): A protocol of a pilot cluster randomised trial  

 

How does SDD work? 

SDD paste and SDD suspension are both formulations containing three non-absorbable 

antibiotics and antifungals: colistin (polymyxin E), tobramycin and nystatin. All three are 

licensed antibacterial and antifungal drugs, and are currently used in critically ill patients 

when indicated.  

 

In SDD therapy, the drugs are used to eradicate the gastro-intestinal carriage of potentially 

pathogenic micro-organisms including Staphylococcus aureus, methicillin-resistant 

Staphylococcus aureus (MRSA), aerobic Gram-negative bacilli and yeasts.1 

 

The drugs are non-absorbable, ensuring that their concentrations remain high enough in the 

mouth and into the colon to selectively eradicate the carriage of pathogenic micro-

organisms, whilst not influencing the protective anaerobic flora, thereby decreasing 

colonisation resistance.1 

 

Colistin is a multicomponent antibiotic. It is a mixture of several closely related decapeptides 

(polymyxin E). The main components are polymyxin E1 and E2. Colistin has an antimicrobial 

spectrum and mode of action similar to that of polymyxin B, but is slightly less active. It is 

bactericidal to most Gram-negative bacteria.1 

 

Tobramycin sulphate is an aminoglycoside antibiotic with good aqueous solubility. It acts 

against many strains of Gram-negative bacteria, including pseudomonas aeruginosa.1  

 

Colistin and tobramycin act in synergy against proteus and pseudomonas species, and offer 

the most potent anti-pseudomonal combination, with an effective clearance of pseudomonas 

from the gut. Both agents absorb endotoxin released by aerobic Gram-negative bacilli. This 

feature is important because endotoxin can be absorbed into the bloodstream from the gut of 

seriously ill patients. This contributes to fever, inflammatory activation, shock and organ 

failure.1,2 

 

Emergence of resistance to colistin is rare. Although there are bacteria producing 

tobramycin-inactivating enzymes, colistin is thought to protect tobramycin from being 

destroyed by these enzymes. Tobramycin is intrinsically the most active aminoglycoside 

against pseudomonas, and is minimally inactivated by saliva and faeces.  

 

In critically ill patients, the use of intravenous antimicrobials suppress the patient’s 
commensal species in the gastrointestinal tract. This is associated with overgrowth of 

extended-spectrum beta-lactamase (ESBL)-producing aerobic Gram-negative bacilli in the 

gut. The action of enteral colistin and tobramycin against aerobic Gram-negative bacilli 

prevents the persistence of ESBL producing aerobic Gram-negative bacilli.3  

 

Nystatin is a non-absorbable polyene drug with wide antifungal activity, especially against 

candida species. It significantly reduces fungal carriage and overall fungal infections and is 

less likely to promote the emergence of resistant candidal strains compared to other 

antifungal agents.4 It also has advantages of low cost and absence of side effects.4 

 

The most widely used SDD regimen to date uses amphotericin B in combination with 

polymyxin (colistin) and tobramycin. For PICnIC, nystatin is used in place of amphotericin B 
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due to difficulties sourcing amphotericin B. Nystatin, like amphotericin B is a non-absorbable 

polyene with wide antifungal activity.4  

 

How is SDD administered? 

Every six hours a ‘pea-sized’ amount (0.5 g) of SDD paste will be topically applied to the 
buccal mucosa and oropharynx and an SDD suspension is administered to the 

gastrointestinal tract via the most proximal feeding tube, with dosing according to age 

(Supplementary Table 1): 

 

Supplementary Table 1: SDD suspension dosing  

 0 – 4 years 5 – 12 years ≥13 years 

Polymyxin E 

(Colistin) 

25mg 50mg 100mg 

Tobramycin 20mg 40mg 80mg 

Nystatin 0.5 x 106 IU 1 x 106 IU 2 x 106 IU 

 2.5ml 5ml 10ml 

 

Similarity to other compounds 

The most widely used SDD regimen to date is a combination of polymyxin E (colistin), 

tobramycin and amphotericin B applied as an oral paste and suspension to treat both the 

throat and gut, respectively. 

 

For PICNIC, nystatin will be used in place of amphotericin B due to difficulties sourcing 

amphotericin B. Nystatin, like amphotericin B is a non-absorbable polyene with wide 

antifungal activity.5 Nystatin may prevent the emergence of resistant fungal strains such as 

candida species and has advantages such as its low cost and absence of side effects. 

 

Chemistry, Manufacturing and controls. 
The SDD paste and suspension has been manufactured in accordance with Good 

Laboratory Practice (GLP) and Good Manufacturing Practice (GMP) for clinical studies (See 

Appendix 1 for Verita Pharma GMP licence). 

 

Development plan 
An unpublished, inception cohort pilot study testing inclusion criteria and examining process 

measures and outcomes was conducted in an adult population by collaborators at The 

George Institute and informed the development of the PICnIC protocol. The outcomes of this 

study will inform the development of a full trial within paediatrics. 

 

Physical, Chemical and pharmaceutical properties and formulation. 

Study Drugs. 
The active pharmaceutical ingredients of both the SSD paste (Supplementary Table 2) and 

SDD suspension (Supplementary Table 3) are colistin sulphate, tobramycin sulphate and 

nystatin. 
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Supplementary Table 2: Composition and Characteristics of SDD paste. 
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Supplementary Table 3: Composition and characteristics of SDD suspension.

 

 

Manufacture. 
The SDD paste and SDD suspension are manufactured through a series of proprietary 

processing steps and performed in accordance with GLP/GMP under licence at: 

Verita Pharma Pty LTD 

Unit 3, 4 Endeavour Rd 

Taren Point 

NSW 2229 

Australia 

 

Analysis and characterisation of study drug. 
The identity of each container within each batch of raw material destined for study drug is 

confirmed by full pharmacopoeia analysis by validated high-performance liquid 

chromatography (HPLC) and microbiology methodology (in accordance with annex 8 of 

Pharmaceutical Inspection Co-operation Scheme guide to GMP manufacturing). 

 

Homogeneity and potency of each finished product batch of investigational product is 

confirmed via similar methodology.  

 

Impurities will be assessed by Verita Pharma using HPLC and other analytical methods 

during on-going stability studies. 

 

Stability 
The manufacturer stability testing program is focused on determining allowable shelf-life and 

ensuring the product maintains compliance with the claims made on the SDD paste and 

SDD suspension labels when exposed to routine usage and storage conditions. 

 

Stability testing uses HPLC and microbiology analyses to ensure that study drugs remains 

homogenous, with potency within specifications and exhibits normally expected physical 
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characteristics, when stored for defined durations, at the ranges of temperature and 

subjected to reasonably expected temperature excursions. 

 

Investigational products 
 

Formulation. 

SDD paste 
The clinical products are formulated by combining the ingredients shown in Supplementary 
Table 4 using a series of proprietary processing steps prior dispensing into 1ml oral 
syringes. SDD paste is formulated to contain per 0.5g paste: colistin sulphate 10 mg 
tobramycin 10 mg and nystatin 125,000 IU. 
 

Supplementary Table 4: General Investigational drug product information. 

 
 

 

SDD suspension 
The clinical products are formulated by combining the ingredients shown in Supplementary 

Table 5 using a series of proprietary processing steps and dispensing into defined aliquots 

within each polyethylene terephthalate (PET) bottle, for storage. When the product is 

required for the trial, each bottle of antimicrobial powder is reconstituted to the desired 

volume with purified/distilled water. The formulation includes a suspending agent (SyrSpend 

sf ph4) to ensure that when the bottle is standing, the active powder (Nystatin) is evenly 

dispersed after shaking between administrations to the patient, thereby preventing ‘caking’ 
on the bottom of the bottle. Due to the difficulties experienced at participating sites in 

achieving consistent reconstitution and the increased viscosity (thickening) of the 

suspension after 3 days, the formulation was modified in September 2018 to reduce the 

amount of SyrSpend by 30%. The removal of 30% suspending agent has no influence on 

product efficacy, chemical attributes or on the active components. 
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Supplementary Table 5: General investigational drug product information 

 

 

Final dosage form and presentation  
SDD paste (0.5g) is supplied in 1ml BD oral syringe and is stored at 2-8°C. During patient 

use the paste can be stored in a temperature-controlled room of less than 25°C for up to one 

week. SDD suspension is supplied in antimicrobial powder form in a sealed PET bottle with 

a syringe filling adaptor under a child resistant screwcap and is stored at 2-8°C. After 

reconstitution of the powder, the suspension can be stored in a temperature-controlled room 

of less than 25°C for up to one week. 

 

Container and packaging 
Each SDD study drug kit contains, twenty 1ml BD oral syringes SDD paste, a single sealed 

PET bottle of SDD suspension (powder form) and a syringe filling adaptor and shipped 

under refrigerated/cold chain 2-8˚C (35°–46°F) conditions to the clinical trial site. 

 

Storage and handling 
The SDD study drug kits are to be stored at 2–8°C (35°–46°F) in a secure area. When SDD 

powder is reconstituted into suspension the drug kit (paste and suspension) can be stored in 

a temperature controlled room of less than 25°C for up to 1 week. Each pre-filled syringe is 

to be discarded after use (i.e. single use only). The PET bottle is to be returned to the SDD 

study drug kit after each dose. Hospitals will need to provide their own 10ml oral/enteral 

syringe to access and measure each dose from the PET bottle (which contains a syringe 

filling adaptor). 

 

Shelf life 
There is no information in the literature regarding stability testing of drugs containing colistin 

sulphate, tobramycin sulphate and nystatin as this is a new formulation. In reference 

literature, data concerning stability testing of drugs containing 

polymyxin/tobramycin/amphotericin - the most widely used SDD regimen to date – is limited.  
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Stability determinations/concentrations have therefore been assessed by HPLC and 

microbiology methods. Test methods have been developed and validated, and real-time 

ageing tests conducted to define safe storage parameters, including reasonably expected 

excursions.  

 

The stability program for the SDD paste and SDD suspension is continually ongoing. The 

expiry date on the label will reflect the most recent shelf-life determination of the product 

contained within the syringe/bottle. 

Current stability testing has demonstrated that: 

 

1. SDD paste is stable at 2-8C for up to 12 months. 

2. SDD suspension is stable at 2-8C for up to 2 weeks. 

3. SDD powder for suspension is stable at 2-8C for up to 12 months. 

4. SDD paste, SDD powder for suspension and SDD suspension can be stored 

below 25°C for short excursions up to one week. (There is stability evidence up to 

one month, but this is not appropriate for the suspension because it is ‘in use’ at this 
stage. Suspension should be used as per the protocol once reconstituted.) 

 

Refer to Appendices 2-8 for current stability results for SDD paste, SDD powder and SDD 

suspension.  
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Appendices 
 

1. Verita Pharma most recent GMP Licence-MI-2016-LI-07350, dated 23 July 2020 
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2. SDD Oral Paste 5°C R&D Stability Summary  
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3. SDD Oral Paste 25°C-60%RH R&D Stability 
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4. SDD Powder for Suspension 5°C R&D Stability 
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5. SDD Powder for Suspension 25°C-60%RH R&D Stability 
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6. SDD  Suspension 5°C R&D Stability 
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7. SDD Suspension NF 25°C- 60%RH 
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8. SyrSpend SF pH4 Dry – 30% reduction in SDD Powder for Suspension Formulation 

 

 
 

 
 
  

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2022-061838:e061838. 12 2022;BMJ Open, et al. Brown A



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2022-061838:e061838. 12 2022;BMJ Open, et al. Brown A


