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Summary: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Study title: Australian TOxicology Monitoring (ATOM) Study 

Protocol version: 11 

Objectives: To study the clinical pharmacology of a number of new drugs, by 

modelling their concentrations and clinical effects from data collected from overdose 

patients. 

Study Design: Prospective, Non- Blinded Observational Study 

Planned sample size: up to 50 patients for each drug studied 

Selection criteria: Participants will be selected by the Prince of Wales Toxicology 

unit, either by the Clinical Toxicologist or Toxicology Fellow. These participants will 

be selected depending on the drug ingested in overdose.   

Study procedure: Participants will have an intravenous cannula inserted to collect 

blood samples. These blood samples will be analysed to measure drug levels, 

metabolite levels or effects of the drug on the body. ECG, clinical data and urine 

samples may also be collected. 

Duration of the Study: 5 years 
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1. BACKGROUND 

1.1. Disease Background: 

    Suicide is a significant cause of mortality in patients with major psychiatric conditions 

such as schizophrenia, bipolar disorder and depression. The lifetime risk of completed suicide 

is between 10 and 15% and a very common mode of attempted and completed suicide is 

deliberate self-poisoning. Most commonly this involves the antidepressant and antipsychotic 

drugs prescribed for these conditions. The toxicity of these drugs is primarily due to their 

central nervous system (CNS) effects of sedation and seizures, which is treated with supportive 

care, and the cardiac effects of hypotension and arrhythmia.  Management in overdoses is then 

determined by the likelihood of severe toxicity and the duration of observation that may be 

required. 

Whilst it is assumed that blood concentration of a drug taken in overdose is the 

dominant determinant of toxicity, for the majority of drugs the blood level to toxicity 

relationship is not well understood.(1, 2)  In particular, for the newer psychotropic agents there 

is little data on the pharmacokinetics and the likely time course of effects on a patient in 

overdose. Pharmacokinetics describes the time course of the change of concentration in the 

body of a drug and pharmacodynamics is the effect of a drug on the patient. The combination 

of pharmacokinetics (PK) and pharmacodynamics (PD), termed PKPD, represents the process 

whereby the time course of drug effects is described. 

1.2. Rationale For Performing The Study:  

   In poisoned patients the pharmacokinetics of drugs can be quite different to that seen 

with therapeutic doses. There is potential for the saturation of absorption routes, of metabolic 

pathways and of protein binding. (3) This can lead to higher than expected blood concentrations 

and to a prolonged elimination phase. In a therapeutic study the dose and the timing of the dose 

are accurately recorded. In overdose, however, lengthy delays between the time of overdose 

and arrival in an emergency department are experienced, with resulting delay in observations 

(taking an initial blood sample).  There is also the uncertainty in the information that is 

collected, because the overdose is impulsive and the patient may not accurately recall or retell 

the events.  The patient may spontaneously vomit or receive some form of decontamination 

(usually activated charcoal), which decrease the ingested dose by an unknown amount. In 

summary, this means that the absorption phase of the plasma concentration-time graph is either 

missing or incomplete and it is usually difficult or impossible to estimate accurately the area 

under the curve (AUC), time to maximal plasma concentration (Tmax) or the peak concentration 

(Cmax).(4) 

Defining the time course of toxicity of drugs in overdose is especially important for 

newly released drugs where there is relatively little clinical experience. The identification of 

drugs with severe toxicity at high therapeutic concentrations or a predisposition to toxicity (e.g. 
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ECG abnormalities that suggest a risk of sudden death) provides important information for 

patient management. Prolongation of the QT interval has become increasingly important for 

both preclinical studies of therapeutic drugs and for predicting drugs that may cause severe 

cardiac effects in overdose.   

Newer population analysis techniques can be used to model drug concentration and 

clinical effects using the relatively sparse data collected in overdose patients. Such modelling 

requires sequential collection of drug concentrations, ECG parameters (QT interval) and other 

clinical effects including the occurrence of arrhythmias and seizures in drug overdose. 

Application of the model would then allow the development of predictors of seizures, coma 

and arrhythmia in drug overdose, using dose, ECG parameters and other initial clinical features.  

2. STUDY OBJECTIVE 

To study the clinical pharmacology of a number of new drugs, by modelling their 

concentrations and clinical effects from data collected from overdose patients.  For the study, 

it is intended to employ a population analysis technique that is reliant on recording relatively 

sparse data obtained in drug overdose circumstances. The modelling will require the sequential 

collection of drug concentrations, ECG parameters (e.g. QT interval) and the tracking of 

associated clinical effects, including the occurrence of arrhythmias and seizures.   

The broad aims of the study will be to: 

 measure the time course of the change of drug concentration in the body 

(pharmacokinetics) in overdose; 

 determine the relationship between drug concentration and clinical effects 

(pharmacodynamics); 

 Develop evidence-based clinical guidelines for the treatment of patients who have 

overdosed on these agents. 

 

3. STUDY DESIGN 

3.1. Design: The methodology of this study will follow that used in previous studies by 

Hunter Area Toxicology Service (HATS). They completed many years of clinical data 

collection for some new antipsychotics and antidepressants and have demonstrated the 

feasibility of obtaining multiple samples, patient consent, quantification of these drugs in 

overdose and the robustness of the datasets for population PKPD analysis. Their study included 

prospective collection of serial drug concentrations, ECGs and specific clinical investigations. 

They have completed initial studies on citalopram,(5) moclobemide,(6) nefazodone,(7) 

venlafaxine and quetiapine.(4)  

This study is a prospective, non-blinded observational study 
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       3.2. Number of Participants: Previous studies have developed good PKPD models by 

collecting approximately 300 data points from participants. For example this could mean 30 

participants with 10 data points or 10 participants with 30 data points.  

      For each drug listed below we are aiming to recruit up to 50 patients per drug.  

 

4. PARTCIPANT SECTION 

4.1 Inclusion Criteria: Participants will be selected by the Prince of Wales Toxicology unit, 

either by the Clinical Toxicologist or Toxicology Fellow. These participants will be selected 

depending on the drug ingested in overdose.   

Major drugs of interest include: 

 Amisulpride, Escitalopram, Venlafaxine, Valproate and paracetamol. 

  Other drugs of interest include: 

o Antidepressant such as Citalopram, Reboxetine, Mirtazapine and 

Bupropion. 

o Antipsychotics such as Risperidone, Quetiapine and Aripiprazole. 

o Anticonvulsants such as Carbamazepine, Phenytoin, Gabapentin and 

Lamotrigine.  

o And other agents such as Baclofen, Metformin and Colchicine. 

o Newly marketed drugs (if we see sufficient numbers and toxicity) 

4.2 Exclusion Criteria:  

 Less than 14 years of age 

 In custody 

 

5. STUDY OUTLINE 

 5.1. Study Design: Standard treatment in patients whom take an overdose of a 

medication, depends on the drug ingested. The majority of patient’s whom take an overdose 

will have an ECG and bloods taken on arrival to the emergency department. Then depending 

on the drug ingested, severity of the overdose and response to treatment, the patient may require 

additional ECG’s and blood tests. The number and timing of these investigations depends on 

the drug ingested and the patients’ clinical condition.  The Toxicologist on duty will determine 

how many blood samples will need to be collected.In most cases we will aim to use the cannula 

inserted for the patient’s treatment, to collect blood samples. If this is not possible, participants 

will have an intravenous cannula, inserted into their hand or arm. This will be used to take the 

blood samples during the study to minimise discomfort.  

  We wish to collect and analyse excess blood that is taken as part of standard treatment. 

This blood would otherwise be discarded.  For details of the consenting process, please refer 
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to section 5.4. Only after consent is received and if needed, will additional samples of blood be 

collected.  These samples will only be used for research purposes. 

Furthermore we will only collect extra blood samples once a patient has been 

consented. If a patient is unable to consent due to their medical condition, we will only use 

excess blood collect as part of their treatment. That is blood that would have otherwise been 

discarded. When the patient is able we will obtain consent and only after this time, if required 

we will collect extra samples. In most cases we will endeavor to use excess blood that is 

collected as standard of care. No samples will be analysed until a patient gives consent. 

An electrocardiogram is recorded in all patients who present with an overdose, to detect 

if there is any effect on the electrical activity of the heart. We will analyse those ECG’s that 

are collected as a part of the patient’s treatment. 

In some participants urine will also be collected, this again depends on the drug 

ingested. If urine is to be collected this will be determined by the Toxicology team.  Samples 

will be collected at specific times for up to 24 hours. The urine samples may be used to measure 

the amount of a drug, metabolites or biomarkers of acute kidney injury (as relevant to the 

agent). .  

 Laboratory Assay: Serum samples will initially be frozen and stored in SEALs 

laboratories for later analysis. Urine samples will also be stored at SEALs for later analysis. 

The sample, once identified as a part of the study, will be de-identified and labelled as a study 

number. It is anticipated that samples may often be sent to other laboratories for analysis as 

many of these assays are not widely available. Any samples sent for external assay will have 

information that might identify the person (name, address, MRN) removed and replaced by a 

study number.  Similarly such information will not be supplied to other external investigators. 

Serum samples will be analysed for drug and/or metabolite concentrations. Once the study is 

complete the samples will be destroyed/ discarded by the SEALs laboratory. 

 Data Collection and Monitoring Form: Each participant will have a data collection form 

completed to monitor progress through the study. This will contain information on their age, 

weight, sex , drug ingested, time drug ingested, background history, usual medications, unique 

study ID number, what samples were collected , time samples collected and ECGs(as required). 

This clinical data collected, is information collected on all toxicology patients as a part of their 

clinical assessment.(see attached form – which is the toxicology admission form) The clinical, 

ECG and drug/ metabolite concentration data will be entered onto a database. This database 

will be password protected. Only members of the toxicology unit will have access to this 

database.  When the data is being analysed the participant will be de-identified and given a 

study number. Each participant will be given a study code; this code will be used on all forms 

of data (clinical data and blood and urine samples) collected on the participants. This master 
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code will be stored in an excel document that is password protected and only available to the 

investigators. 

5.2. Study Procedure Risks: The only risk of being involved in the study is the 

additional need for an intravenous cannula. Not all patients will require an extra cannula, in 

most we will use the cannula inserted as a part of their management. But in some that cannula 

may be in use for fluids or medications, hence in these patients we will insert a second cannula 

to collect samples. This is more comfortable for the patient as it allows us to collect blood 

samples without having to venipuncture the patient on multiple occasions.  This cannula will 

be inserted by experienced health care staff. There are minimal risks from taking blood, but 

they include a small risk of bruising at the site, dizziness and fainting, and the small chance of 

an infection developing from the presence of the cannula. The standard precautions of using a 

sterile technique to collect blood and insert the cannula will significantly reduce the risk of this 

and will be adhered during the study. There is no risk from additional electrocardiograms which 

will be recorded by trained technicians or nursing staff. There is no risk from urine collection, 

which will be collected by nursing staff. 

5.3. Recruitment and Screening: Participants will be selected by the Prince of Wales 

Toxicology unit, either by the Clinical Toxicologist or Toxicology Fellow. These participants 

will be selected depending on the drug ingested in overdose.   

Patients who present to Prince of Wales Emergency Department after an overdose are 

discussed with the clinical toxicologist on duty, the fellow or registrar. The toxicology registrar 

discusses all their cases with either the Toxicologist on call or the Fellow. If a patient has 

ingested a drug of interest, the toxicologist or fellow will ask if the patient can be recruited into 

the study. During business hours the patient will be seen by a member of the toxicology unit 

and the study explained. Or if after hours consented by the emergency department and the 

following day reviewed by the toxicology team and the consent verified. 

Furthermore the Prince of Wales Hospital, Toxicology service consults and reviews 

children at the Sydney Children's Hospital Randwick. And we offer phone advice for those 

patients who present following an overdose at St George, Sutherland and Wollongong Hospital. 

If we are consulted about a patient with an overdose of a drug of interest we will ask the treating 

doctor if they can enrol them into the study. We will only recruit patients we are asked to 

consult on. 

This study is a multi-centre study with various other participating sites throughout 

NSW. Patients at these sites are recruited by the treating toxicology team, for example at 

Westmead and Royal Prince Alfred Hospital. NSW Poison’s Information Centre (Children’s 

Hospital Westmead) gives phone medical toxicology advice to hospitals throughout NSW and 

Australia. If we are consulted about a patient with an overdose of a drug of interest (as outlined 

in the protocol appendix) we will ask the treating doctor if they can enrol them into the study. 
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We will only recruit patients we are asked to consult on within NSW, from calls to the NSW 

Poison’s Information Centre. 

5.4. Informed Consent Process: Participants will be explained the study by the 

toxicology team or the treating doctor. They will be given a copy of the consent/ patient 

information sheet. They may ask the consenting doctor or can call the number on the patient 

information sheet and ask the principal investigator any questions regarding the study. Patients 

will not be coerced to participate in the study. 

With consents obtained via recruitment through the NSW PIC, an investigator will be 

made available by phone to have a three- way conversation with the treating doctor on site, 

participant and the researcher. The treating doctor will be asked to obtain the consent, via a 

three- way conversation (preferred option). However this may not always be feasible, a second 

option will be for the participant to speak with the principal investigator by phone, if required 

to answer any questions. 

If a patient is unable to give consent as they are unconscious or too unwell, consent will 

be obtained from their next of kin initially. In this situation, blood will not be collected at time 

points outside of the patient’s standard management.  When the patient has improved, a 

member of the treating toxicology team or the treating doctor will talk with them about the 

study and ask if they consent to participate.  Blood samples will be stored but not be used until 

consent from the patient is obtained.  If extra blood samples are needed, these will only be 

collected with the patient’s consent. If consent is declined the blood samples will be destroyed.  

In the rare event that a patient is deceased before we can obtain consent for samples 

taken, we will obtain consent from the next of kin. Samples will be stored but not analysed 

until consent is obtained. If we cannot obtain consent from a guardian or next of kin the samples 

will be destroyed. 

 

 

6. STORAGE AND ARCHIEVING OF DOCUMENTS 

All study documents will be stored in a computer that is password protected. Paper 

documents such as the consent forms will be stored in a locked filing cabinet in a locked office. 

The results will be stored at Prince of Wales Hospital in the Department of Clinical Toxicology 

offices. Results will be stored for a minimum of 7 years. 
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 1/ Appendix 1: Australian Paracetamol Project: APP: “ATOM: APP Protocol: Master 

Version 1: 10th July 2013”: page 11-14 

 2/ Appendix 2: Digoxin Overdose & Response to Antibodies (DORA): “ATOM: DORA 

Protocol Master Version 1: 1st July 2013”: page 15 – 19 

 3/ Appendix 3: Dihydropyridine Toxicity Project (DTP): “ATOM: DTP Protocol Master 

Version 2: 30th May 2014”: page 20 – 23 

 4/ Appendix 4: Anticoagulation Project Time & Treatment (aPTT): “ATOM: aPTT Protocol 

Master Version 1: 11th June 2014”: page 24 – 28 

 5/ Appendix 5: Dialysis of Toxins Study (DOTS): “ATOM: DOTS Protocol: Master Version 

1: June 2014: page 29- 35 
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Appendix 1: Australian Paracetamol Project: APP: “ATOM: APP Protocol: Master Version 1: 10th 

July 2013”: page 11-14 
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Appendix 2: Digoxin Overdose & Response to Antibodies: DORA: “ATOM: DORA Protocol Master 

Version 1: 1st July 2013”: page 15– 19 

 

 



 

 
PRINCE OF WALES HOSPITAL 

Australian TOxicology Monitoring (ATOM) Study 

                  Study Protocol 
 

 
Version 11: 16th March 2017 Page 16 of 75 
 

 



 

 
PRINCE OF WALES HOSPITAL 

Australian TOxicology Monitoring (ATOM) Study 

                  Study Protocol 
 

 
Version 11: 16th March 2017 Page 17 of 75 
  



 

 
PRINCE OF WALES HOSPITAL 

Australian TOxicology Monitoring (ATOM) Study 

                  Study Protocol 
 

 
Version 11: 16th March 2017 Page 18 of 75 
 

 



 

 
PRINCE OF WALES HOSPITAL 

Australian TOxicology Monitoring (ATOM) Study 

                  Study Protocol 
 

 
Version 11: 16th March 2017 Page 19 of 75 
 



 

 
PRINCE OF WALES HOSPITAL 

Australian TOxicology Monitoring (ATOM) Study 

                  Study Protocol 
 

 
Version 11: 16th March 2017 Page 20 of 75 
 

 Appendix 3: Dihydropyridine Toxicity Project: “ATOM: DTP Protocol Master Version 2: 30th May 

2014”: page 20-23 
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Appendix 4: Anticoagulation Project Time & Treatment: “ATOM: aPTT Protocol Master Version 1: 

11th June 2014”: page 24 – 28
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Appendix 5: Dialysis Of Toxins Study (DOTS): “ATOM: DOTS Protocol: Master Version 1: June 

2014: page 29- 35 
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Appendix 6: Cardiac Arrest & ToxinS: “ATOM: Cardiac Arrest & ToxinS (CATS):  Protocol 

Master Version 1: 10th July 2015”: page 36-39” 
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 Appendix 7: ATOM: Pregabalin Gabapentin Toxicity Project: Master Protocol: Version 1: 16th July 

2015.: Page 40-42 
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Methotrexate Intoxication & Antidotes (MIA):  “Appendix 8: MIA Protocol: Master Version 1: 

10th July 2015.” Page 43 – 46. 
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Appendix 9: Sotalol, Propranolol, Atenolol, Metoprolol: “ATOM: SPAM Protocol Master 

Version 1:  June 2016”: page 47 – 50 
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Appendix 10: VAlproate Toxicity Study (VATS): “ATOM: VAT Protocol Master Version 1:  

20th June 2016”: page 51 - 55 
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Appendix 11: LIPID study: “ATOM: LIPID Protocol: Version 1 June 2016”: page 56 - 59 
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Appendix 12: Herbicide Intoxication & Pharmacokinetic (HIP) study: “ATOM: HIP Protocol: 

Version 1:  21st June 2016”: page 60 – 63 
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Appendix 13: MEtformin TOXicity study (METOX): “ATOM:  METOX Protocol Master Version 

1: 21st June 2016” page 64 – 68 
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Appendix 14: MEtformin TOXicity study (METOX): “ METOX Supplementary Protocol Master 

Version 1: 21st June 2016” page 69 – 71 
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Appendix 15: ATOM: SODA Protocol: CHW Version 1: 10TH March 2017 page 72 - 75 
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