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adsorbed on 0.35mg AL3+ / dose in isotonic 20mM 

Phosphate buffered saline pH 6.5);  

in healthy adults 18-55 years inclusive when given three doses of 

vaccine at 0, 2- and 6-month intervals. 

 

Secondary Objectives To investigate the immunogenicity at two dose levels: 

 a lower dose of the iNTS-GMMA vaccine (5.3 µg 

STmGMMA in OAg and 5.3 µg SEnGMMA in OAg, each 

adsorbed on 0.35mg AL3+ / dose in isotonic 20mM 

Phosphate buffered saline pH 6.5)  

 a full dose of the iNTS-GMMA vaccine (20 µg 

STmGMMA in OAg and 20 µg SEnGMMA in OAg, each 

adsorbed on 0.35mg AL3+ / dose in isotonic 20mM 

Phosphate buffered saline pH 6.5);  

in healthy adults 18-55 years when given three doses of vaccine at 

0, 2- and 6-month intervals. 

Exploratory 

Objectives 

To further investigate the immunogenicity using exploratory 

immunological analyses at two dose levels: 

 a lower dose of the iNTS-GMMA vaccine (5.3 µg 

STmGMMA in OAg and 5.3 µg SEnGMMA in OAg, each 

adsorbed on 0.35mg AL3+ / dose in isotonic 20mM 

Phosphate buffered saline pH 6.5)  

 a full dose of the iNTS-GMMA vaccine (20 µg 

STmGMMA in OAg and 20 µg SEnGMMA in OAg, each 

adsorbed on 0.35mg AL3+ / dose in isotonic 20mM 

Phosphate buffered saline pH 6.5);  

in healthy adults 18-55 years when given three doses of vaccine at 

0, 2- and 6-month intervals. 

Primary endpoint The recording and assessment of local and systemic adverse 

events following administration of each vaccine dose: 

1. Tenderness and pain at the injection site 

2. Induration 

3. Redness 

4. Swelling 

5. Headache 

6. Malaise 

7. Myalgia 

8. Nausea and/or vomiting 

9. Diarrhoea 

10. Abdominal Pain 

11. Anorexia 

12. Arthralgia 

13. Fatigue 

14. Fever 

15. Blood parameters (haematology / biochemistry) 

16. Any unsolicited symptom(s) not listed above in addition to 

any other AE, SAE or SUSAR 

Secondary endpoints Immunological assays to study the immune responses to 

vaccines, including: 
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1. Antibody concentration against serovar specific O 

antigen determined by enzyme linked immunosorbent 

assay (ELISA) before and after each dose 

Exploratory endpoints Exploratory Immunological assays to study the immune 

responses to vaccines, including but not limited to: 

1. Antibody concentration against other potential antigens 

including porins determined by enzyme linked 

immunosorbent assay (ELISA) before and after each 

dose. 

2. Serum bactericidal antibody (SBA) titre against vaccine 

homologous strains before and after each dose 

3. Serum bactericidal antibody (SBA) titre against a panel 

of other strains before and after each dose 

4. Functional antibody analyses which may include 

opsonophagocytic assays and glycosylation before and 

after each dose  

5. Quantification of circulating vaccine-induced B-cells 

responses specific for vaccine antigens before and after 

each dose 

6. Quantification of vaccine-induced, antigen specific T-

cell responses and associated cytokine production 

before and after each dose 

7. Investigate the innate and adaptive response to the iNTS-

GMMA vaccine by utilising next generation sequencing 

of the transcriptome to evaluate the differential gene 

expression profile and DNA storage for investigation of 

the genetic associations with the immune response 

8. Oral fluid antibody concentration against O antigen and 

porins determined by enzyme linked immunosorbent 

assay (ELISA) before and after each dose 

9. Create a human reference serum standard against iNTS 

for set-up of laboratory antibody assays 

10. Faecal antibody concentration against O antigen 

determined by enzyme linked immunosorbent assay 

(ELISA) in a subset of participants who opt-in to stool 

sample collection. 

11. To investigate a potential relationship between the 

composition of the gut microbiota and vaccination 

outcome in a subset of participants who opt-in to stool 

sample collection. 

Investigational 

Medicinal Products 

1. iNTS GMMA vaccine 

2. Comparator (Placebo) 

Form of vaccine Glass vials containing 0.7ml sterile suspension containing either 

STmGMMA (80 μg/mL in OAg) or SEnGMMA (80 μg/mL in 

OAg) formulated with Alhydrogel (0.7 mg AL3+ / mL) in isotonic 

20mM Phosphate buffered saline pH 6.5 
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Form of Comparator 

(Placebo)  

Glass vials containing 0.7ml sterile suspension containing 

Alhydrogel (0.7 mg AL3+ / mL) in isotonic 20mM Phosphate 

buffered saline pH6.5 

Dose Lower Dose: 5.3 µg (OAg) STmGMMA/Alhydrogel + 5.3 µg 

(OAg) SEnGMMA/Alhydrogel (3.8x dilution of full dose 

generated by combining 0.5 mL of the two vaccine components  

into an empty vial and transferring 0.25 mL of the two 

components into 0.7 mL of the placebo vial, 0.5mL of combined 

vaccine to be administered) 

 

Full Dose: 20 µg (OAg) STmGMMA/Alhydrogel + 20 µg (OAg) 

SEnGMMA/Alhydrogel (generated by combining equal volumes 

of the two vaccine components in an empty vial, 0.5 mL of 

combined vaccine to be administered) 

Comparator (Placebo): 0.5mL to be administered 

Route Intramuscular 

Vaccine Schedule 3 doses given at 0, 2 and 6 months 
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R&D NHS Trust R&D Department 

REC Research Ethics Committee 

RSI Reference Safety Information  

SAE Serious Adverse Event 

SAR Serious Adverse Reaction 

SDV Source Data Verification 

SEn Salmonella Enteritidis 

SMPC Summary of Medicinal Product Characteristics 

SOP Standard Operating Procedure 

STm Salmonella Typhimurium 

SUSAR Suspected Unexpected Serious Adverse Reactions 

TMF Trial Master File 

TMG Trial Management Group 

TOPS The Over volunteering Prevention System (http://www.tops.org.uk)  
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only one pair will be vaccinated and observed for any adverse reactions for 48 hours before 

further participants are vaccinated. The medically qualified investigator will be asked to provide 

the decision on whether to proceed after a blinded safety review (on the basis of participant 

clinical and e-diary reviews) of the first paired cohort. If there are no safety concerns then a 

second and third pair will be vaccinated at least one hour apart. This will bring the total number 

of participants in this group to 6, of which 3 receive the lower dose IMP, and 3 receive the 

placebo. 

  

Group 1: DSMC (Unblinded) Review 

 

A DSMC review will be triggered once at least 7 days of data are available for the first 6 

participants in group 1. This review will include the assessment of the profile of adverse events 

from D0 – D6 and the results of the safety blood tests from  D0 (V1), and D7(V3).  

 

Should further safety data be required the unblinded DSMC may request a further 6 individuals in 

3 pairs to be vaccinated at the same lower dose, with at least an hour between the vaccinations of 

each pair. Following a favourable review from the DSMC, enrolment and vaccination to the full 

dose group 2 will proceed.  

 

If participants in Group 1 develop adverse events which meet the group holding rules as detailed 

in Section 11.14, the study will be paused, with no further vaccinations administered, pending 

DSMC review. If a favourable decision is received from the DSMC a substantial amendment 

would be required to continue further vaccination. 

 

Group 2 – Full dose IMP 

 

In the full dose group, 6 participants will initially be subdivided into 3 pairs as in group 1. Within 

each pair the two participants will be randomised 1:1 to receive the full dose 40 µg total OAg of 

iNTS-GMMA vaccine or placebo. Initially only one pair will be vaccinated and observed for any 

adverse reactions/events for 48 hours before more volunteers are vaccinated. The medically-

qualified investigator will be asked to provide the decision on whether to proceed after blinded 

safety review (on the basis of participant clinical and e-diary reviews) of the first paired cohort. If 

there are no safety concerns then a further two paired cohorts will be vaccinated with the 40 µg 

total OAg dose. This will bring the total number of participants in this group to 6, of which 3 

receive the full dose IMP, and 3 receive the placebo. The second and third pairs will be 

vaccinated at least one hour apart. 

 

Group 2: DSMC (Unblinded) Review 

 

A DSMC review will be triggered once at least 7 days of data are available for the first 6 

participants in group 2. This review will include the assessment of the profile of adverse events 

from D0 – D6 and the results of the safety blood tests from  D0 (V1), and D7(V3).  

 

Should further safety data be required the unblinded DSMC may request a further 6 individuals in 

3 pairs to be vaccinated at the same full dose, with at least an hour between the vaccinations of 

each pair. Following a favourable review from the DSMC, enrolment and vaccination to the full 

dose group 3 will proceed.  

 

If a favourable opinion is given for Group 1, but not for Group 2, then the DSMC may allow the 

‘lower dose’ to be used in Group 3 instead of the full dose. If favourable decision is received 
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the results of participant e-diaries, eCRFs, AEs after vaccination and safety bloods. This review 

will be based on the clinical judgement of the investigator with the option to escalate to the 

DSMC if any concerns. A similar review will be conducted using the safety data from the last 

participant to receive their second (D56) and third vaccine (D168) administrations of Group 2 

prior to proceeding the the second (D56) and third (D168) vaccine administration of Group 3.   

 

Cumulative toxicity has not been observed with similar GMMA based Shigella vaccines and is 

not expected with this vaccine.   Thus staggered vaccination of cohorts of second and third 

vaccines in Group 1 and 2 will not be performed.   

 

Full details about the reporting of any adverse events or serious adverse events, and the role of 

the DSMC beyond the dose escalation reviews is discussed in section 11 of the protocol. 
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Table 2.1 Visit Structure: Groups 1 - 3 

 

Participants will complete the scheduled visits within the visit windows outlined above, however due to unforeseen circumstances such as 

participant unavailability, the visit may still proceed outside of window if reasonable to do so, as judged by the investigator. A physical exam is 

performed at screening. A physical exam is not routinely performed at the remaining visits unless the clinical history or situation deems it 

necessary. 

 

*Once the screening visit has been completed, V1 must be scheduled within a maximum of 90 days of the date of the screening visit. This interval 

allows for receipt of GP medical summaries or repeat blood tests. If the V1 for the potential participant falls outside of this period, a repeat screening 

visit must be performed if the participant remains eligible and willing. However certain tasks which are unnecessary to be repeated as judged by the 

investigator may be brought forward. Tasks which must be repeated at this re-screening visit include: consent, interim medical history and urine 

pregnancy test  (if applicable). Other tasks may also be performed at the Investigator’s discretion. 

Screening V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12

Indicative Study Day D0 D1 D7 D14 D28 D56 D63 D84 D168 D175 D196 D350

Day post last vaccine 0 1 7 14 28 56 7 28 112 7 28 182

Visit Window (days) V1 - 90* 0 +/- 1 +/- 2 +/- 7 +/- 4 +/- 1 +/- 7 +/- 4 +/- 1 +/- 7 +/- 28

Informed consent x

Confirmation of eligibilty criteria x x x

Obtain 24 hr contact details x x x

Medical history (including demographics and medication) x

Interim medical history (including concurrent medication) x x x x x x x x x x x x

Review / collection of AEs and SAEs since last visit x x x x x x x x x x x x

Physical examination x

Vital signs x x x x x x x x x x x x x

Urine pregnancy test x x x x

Urine dipstick (with urine analysis as needed) x

Blood sample x x x x x x x x x x x x x

Oral Fluid Swab x x x x x x x x x x

Stool/Faecal Sample (Optional Only) x x x

Vaccination x x x

e-Diary entries x x x x x x x

Intervention arm allocation x
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o Gastro-intestinal disease such as inflammatory bowel disease, abdominal surgery 

within the last two years, coeliac disease and liver disease (including hepatitis B or 

C infection) 

o Neurological disease such as seizures and myasthenia gravis 

o Haematological disease including coagulation problems 

o Metabolic disease such as glucose-6-phosphate dehydrogenase deficiency 

o Psychiatric illness requiring hospitalisation 

o Depression, anxiety or other psychiatric illness whose severity is deemed 

clinically significant by the study investigators 

o Known or suspected drug and/or alcohol misuse (alcohol misuse defined as an 

intake exceeding 42 units per week) 

o Non-benign cancer, except squamous cell or basal cell carcinoma of the skin and 

cervical carcinoma in situ 

 Have any known or suspected impairment or alteration of immune function, resulting 

from, for example:  

o Congenital or acquired immunodeficiency (including IgA deficiency) 

o Human Immunodeficiency Virus infection or symptoms/signs suggestive of an 

HIV-associated condition 

o Autoimmune disease 

o Receipt of immunosuppressive therapy such as anti-cancer chemotherapy or 

radiation therapy within the preceding 12 months or long-term systemic 

corticosteroid therapy (including for more than 7 days consecutively within the 

previous 3 months). 

 Study significant abnormalities on screening investigations, that are either unlikely to 

resolve or do not resolve on repeat testing (at the discretion of an Investigator) within the 

recruitment timeline of the study 

 Have received any oral typhoid vaccination (e.g. Ty21a or M01ZH09) within the last 3 

years or a paratyphoid vaccine (as part of a clinical trial) 

 Have participated in previous typhoid or paratyphoid challenge studies (with ingestion of 

challenge agent). 

 Receipt of a live vaccine within 4 weeks prior to vaccination or a killed vaccine within 7 

days prior to vaccination 

 Plan to receive any vaccine other than the study vaccine within 4 weeks after any study 

vaccination (COVID-19 vaccine exempt, see Section 9.14) 

 Any history of allergy or anaphylaxis to a previous vaccine or vaccine component 

 Receipt of immunoglobulin or any blood product transfusion within 3 months of study 

start  

 Participation in another research study involving an investigational product or that which 

may compromise the integrity of the study (e.g. significant volumes of blood already 

taken in previous study) in the past 12 weeks, or are planning to do so within the trial 

period 

 Planned donation of blood/blood products outside of the study and during the trial period. 

 Inability, in the opinion of the Investigator, to comply with all study requirements 

including likelihood of successful venepuncture during the trial 

 Female participants who are pregnant, breastfeeding/lactating or planning pregnancy 

during the course of the study1 

                                                 
1 As defined by CTFG Recommendations related to contraception and pregnancy testing in clinical trials, current 

document: https://www.hma.eu/fileadmin/dateien/Human_Medicines/01-

About_HMA/Working_Groups/CTFG/2020_09_HMA_CTFG_Contraception_guidance_Version_1.1_updated.pdf [accessed 

23rd March 2022] 
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APPENDIX A:  GRADING THE SEVERITY OF SOLICITED AND UNSOLICITED 

ADVERSE EVENTS 

 

Adverse event Grade Definition (in degrees Celsius) 

Temperature  0 < 37.6 

 1 37.6 – 38.0  

 2 38.1 – 39.0  

 3 > 39 

 

Adverse event Grade Definition 

Any symptom 0 Absence or resolution of symptom 

 1 Awareness of symptom but tolerated; transient or mild 

discomfort; little or no medical intervention required 

 2 Discomfort enough to cause limitation of usual activity; 

some medical intervention or therapy required 

 3 Significant interference with daily activity 

 4 Emergency department visit or hospitalisation 

 5* Fatality 

 

*All grade 5 AE will be considered either a SAE, SAR, or SUSAR dependant on causality and 

‘expectedness’  
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APPENDIX B:  GRADING THE SEVERITY OF VISIT OBSERVED ADVERSE EVENTS 

 

Observation Grade 1 Grade 2 Grade 3 

Oral temperature (oC) 37.6 – 38.0 38.1 – 39.0 >39 

Tachycardia (beats/min) 101-115 116-130 >130 

Bradycardia (beats/min) 50-54 45-49 <45 

Systolic hyper-tension (mmHg) 141-150 151-155 >155 

Diastolic hyper-tension (mmHg) 91-95 96-100 >100 

Systolic hypo-tension (mmHg) 85-89 80-84 <80 

 

The following ranges are considered normal physiological ranges and are recorded as Grade 0: 

 Oral temperature between 35.5 and 37.5 C 

 Resting heart rate between 55 and 100 beats/minute 

 Systolic blood pressure between 90 and 140 mmHg 
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APPENDIX C: GRADING THE SEVERITY OF LABORATORY OBSERVED ADVERSE 

EVENTS 

 

Parameter Grade 1 Grade 2 Grade 3 Grade 4* 

Haemoglobin: decrease 

from baseline value (g/l) 

< 15 16-20 21-50 >50 

White cell count: elevated 

(109/L) 

11.5–15 >15–20 >20–25 >25 

White cell count: depressed 

(109/L) 

2.5-3.5 1.5-2.49 1.0-1.49 <1.0 

Neutrophil count (109/L ) 1.5-1.99 1.0-1.49 0.5-0.99 <0.50 

Platelets (109/L) 125-140 100-124 25-99 <25 

Sodium: hyponatraemia 

(mmol/L) 

132–134 130–131 125–129 <125 

Sodium: hypernatraemia 

(mmol/L) 

146 147 148–150 >150 

Potassium: hyperkalaemia 

(mmol/L) 

5.1–5.2 5.3–5.4 5.5–5.6 >5.6 

Potassium: hypokalaemia 

(mmol/L) 

3.3–3.4 3.1–3.2 3.0 <3.0 

Urea (mmol/L) 8.2–8.9 9.0–11 >11 RRT 

Creatinine (μmol/L) 114-156 157-312 >312 RRT 

ALT and/or AST (IU/L) 1.1–2.5 x 

ULN 

>2.5–5.0 x 

ULN 

>5.0-10 x 

ULN 

>10 x ULN 

Bilirubin, with increase in 

LFTs (μmol/L) 
1.1–1.25 x 

ULN 

>1.25–1.5 x 

ULN 

>1.5–1.75 x 

ULN 

>1.75 x ULN 

Bilirubin, with normal 

LFTs (μmol/L) 
1.1–1.5 x 

ULN 

>1.5–2.0 x 

ULN 

>2.0–3.0 x 

ULN 

>3.0 x ULN 

Alkaline phosphatase 

(IU/L) 

1.1–2.0 x 

ULN 

>2.0–3.0 x 

ULN 

>3.0–10 x 

ULN 

>10 x ULN 

Albumin: 

hypoalbuminaemia (g/L) 

28–31 25–27 <25 Not applicable 

C-reactive protein >10-30 31-100 101-200 >200 

 

Grade 4* Potentially life threatening  
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APPENDIX D: WHO CLINICAL PROGRESSION SCALE FOR CLINICAL STUDIES OF 

COVID-19 
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