[image: image1.png]chkclo District Health Board









Research Protocol 
Full Title 
Is therapeutic plasma exchange preferable to intravenous immunoglobulin in severe Guillain-Barre Syndrome (GBS)? A protocol for a New Zealand pilot study

Short Title
IRIS trial 
Reference number:
<REC Reference number
Chief Investigator (CI)
Dr Jan Schepel, Neurologist 
Neurology Department, Waikato Hospital
Jan.schepel@waikatodhb.health.nz
Tel: 021405615
List of sites
1) Neurology Department, Waikato Hospital
Pembroke Street, Hamilton 3204

Dr Jan Schepel, Neurologist

Jan.schepel@waikatodhb.health.nz
Tel: 021405615
                                                          2) Neurology Department, Wellington Hospital
39 Riddiford Street Newtown Wellington 6021

Professor Gareth Parry, Neurologist

minnparry@gmail.com
Tel: 0221535602
                                                          3
List of central facilities
Dr Deepak Sadani, Transfusion Medicine

NZ Blood bank, Waikato Hospital 
Pembroke Street, Hamilton 3204
Deepak.sadani@waikatodhb.health.nz
Tel: 0275723045

1. Contents
31.
Contents


2.
Glossary
4
63.
Signature page


4.
Summary and synopsis
7
5.
Introduction
10
5.1.
Background
10
5.2.
Rationale
12
6.
Study design
12
187.
Statistical considerations


187.1.
Sample size


187.2.
Method of analysis


188.
Ethics


9.
Data handling and record keeping
18
9.1.
Data management and Confidentiality
18
9.2.
Source Data
19
10.
Safety reporting
20
11.
Finance and funding
21
12.
Dissemination of research findings
21
13.
References
21

14.
Appendices 
24
2. Glossary
	Acute inflammatory demyelinating polyneuropathy (AIDP)
	A variant of Guillain-Barré Syndrome characterized by progressive areflexic weakness and mild sensory changes. Sensory symptoms often precede motor weakness.

	Acute motor axonal neuropathy (AMAN)
	A variant of Guillain-Barré Syndrome characterized by decreased compound muscle action potentials (CMAP) and the absence of demyelinating findings in electrophysiological studies.

	Acute motor-sensory axonal neuropathy (AMSAN)
	A variant of Guillain-Barré Syndrome similar to AMAN but also affects sensory nerves and roots. It is characterised by decreased CMAPS and sensory nerve action potentials (SNAPs).

	The Erasmus GBS Outcome Score (EGOS) 
	A prognostic model based on age, diarrhoea and GBS disability score at 2 weeks after hospital admission that accurately predicts the chance of being able to walk independently at 6 months.

	Erasmus GBS respiratory insufficiency score (EGRIS)
	A prognostic model designed to predict the need for mechanical ventilation within a week of admission.

	EurQol EQ-5D Health Questionnaire
	A standardised measure of health-related quality of life developed by the EuroQol Group.

	Fatigue Severity Scale (FFS)
	The FSS is a nine-item instrument designed to assess fatigue as a symptom of a variety of different chronic conditions.

	Guillain-Barre Syndrome (GBS)
	GBS is an acute paralytic illness resulting from an immune-mediated attack on peripheral nerves, usually triggered by an antecedent infection.  It causes varying degrees of paralysis ranging from mild, non-disabling weakness to complete paralysis of limb muscles, respiratory failure, and bulbar palsy.

	Hughes GBS severity scale
	Is a scale that provides a measure of disability in GBS with higher numbers indicating more severe disability.

	INCAT (Inflammatory Neuropathy Cause and Treatment) score 
	Is a measure of activity limitation. It is used frequently as a primary endpoint in inflammatory polyneuropathy clinical trials.

	Intravenous Immunoglobulin (IVIg)
	A solution of human plasma proteins  (in particular IgG antibodies) with a broad spectrum of antibody activity. IVIg is prepared from large pools of human plasma collected from several thousand blood donors and contains the typical IgG antibodies found in the normal population. IVIg is used for patients who need the replacement of antibodies and also for autoimmune disorders e.g. GBS.

	Therapeutic Plasma Exchange TPE
	Therapeutic plasma exchange (TPE) is a semi-automated extracorporeal procedure to exchange the plasma with an inert blood replacement such as Albumin. This helps in the progressive dilution of immunoglobulins which are the presumed target in an autoimmune condition.

	Rasch Modified MRC score 
	A modified version of the Medical Research Council (MRC) sum score of muscle weakness (0, paralysis; 1, severe weakness; 2, slight weakness; 3, normal strength). 
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4. Summary and synopsis
	Short title
	IRIS trial


	Background
	Guillain-Barré syndrome (GBS) is a rare acute peripheral neuropathy with a heterogeneous clinical presentation and variable outcome. Both therapeutic plasmapheresis (TPE) and intravenous immunoglobulin G (IVIg) are validated therapies shown to improve outcomes in patients with GBS. Most large studies comparing IVIg and TPE showed no difference in outcomes but all included patients of Hughes GBS Disability Scale grade 3-5 (i.e. not differentiating between moderate and severe GBS). There is limited literature that addresses whether or not TPE is superior to IVIg in severe GBS. Some case reports suggest that TPE is a superior treatment in severe cases of GBS [1,2]. A retrospective analysis of 62 patients (including all levels of severity of GBS) showed that duration of hospitalization, the requirement for mechanical ventilation, complete recovery at 6 months and residual deficits at 6 months were all better in TPE treated patients [3]. One prospective study of 41 patients (Hughes GBS Disability Scale grade 5), showed that patients treated with TPE spent 2 days less on mechanical ventilation (which was statistically significant) but that there was no difference in length of intensive care unit (ICU) stay [4].  However, to date, there are no other RCT comparing the efficacy of TPE and IVIg in severe GBS (e.g. Hughes GBS Disability Scale ≥4) exist. We performed an audit of our patients with severe GBS (defined as Hughes GBS Disability Scale 4 and 5) at the Waikato DHB 2016-2020. It showed that those patients who failed IVIg improved rapidly once TPE was started, however, this data can not be used for a power calculation because most patients received TPE only after IVIg failed.



	Methodology
	A prospective, randomised, multi-centre pilot study


	Objectives 
	We plan to carry out a pilot study of TPE versus IVIg treatment in patients with severe GBS with the following specific aims:

1) To determine whether TPE superior to IVIg in reducing length duration of ICU/HDU stay.  As GBS is an uncommon disease we do not anticipate being able to obtain statistically significant results from the participating centres but we anticipate that we will be able to determine whether there are trends toward a benefit of TPE over IVIg.

2) To obtain data that will enable us to perform a power calculation to determine the number needed for a statistically significant result to be obtained.  Recruitment of other centres IN NZ and Australia would then be attempted.

3) To determine whether recruitment of sufficient numbers of patients is feasible in a reasonable time frame and to identify barriers to recruitment, particularly the recruitment of Maori.



	Methods
	This will be a prospective, rater-blinded, randomised pilot study to compare the outcome of severe GBS patients (Hughes GBS Disability Scale 4 and 5) treated with TPE vs IVIg.  All GBS patients admitted to participating centres who meet the severity criteria will be recruited.  The primary outcome will be the number of days in HDU and/or ICU. Secondary outcomes will include mortality, time on assisted mechanical ventilation, and recovery of strength, function, and energy at 6 months. Exploratory outcomes will include the treatment response in relation to ethnicity and GBS subtype (AIDP versus AM(S)AN).  Anticipated start date: 3rd May 2021

	Number of participants
	We plan to recruit 50 patients between 3 participating centres (Waikato, Wellington, Auckland) between 1st May 2021 and 30th April 2023.


	Inclusion and exclusion criteria
	Inclusion criteria:  

1) A diagnosis of GBS by Cornblath and Asbury criteria [5].
2) GBS severity of 4 or 5 by Hughes GBS severity scale [6].
3) Able to start assigned treatment within 2 weeks of weakness onset.

4) At least 18 years of age at the time of enrollment.

5) Able to provide informed consent.

Exclusion criteria:

1) Mild or moderate GBS (Hughes severity scale of 0-3/ modified EGOS ≤ 3) [7].
2) More than 2 weeks since weakness onset at the time of 1st treatment.
3) Age ≤ 17 years of age.
4) Those unable or unwilling to consent.

5) Any antecedent illness that would interfere with the ability to perform outcome assessments

6) History of an allergy to IVIg
7) History of an allergic reaction to Albumin 4%.
8) History of IgA deficiency with anti-IgA antibodies
9) Known reaction to blood products
10) Patient with strong objection to the use of blood products 


	Statistical methodology 
	This is a multicentric, prospective, rater-blinded, sequential phase, three-year span, parallel-group (1:1 randomisation) randomised control trial (RCT) conducted in several centres including Waikato Hospital, Hamilton, New Zealand. 

	Study duration
	The study will start in  May 2021 and run for 3 years until May 2024.


5. Introduction
5.1. Background

GBS is an acute paralytic illness resulting from an immune-mediated attack on peripheral nerves, usually triggered by an antecedent infection.  It causes varying degrees of paralysis ranging from mild, non-disabling weakness to complete paralysis of limb muscles, respiratory failure, and bulbar palsy.  About 30%-40% of affected patients have severe disease as defined by GBS rating scales as grade 4 or 5 [8]. Most patients make some recovery with full return of strength in 70%-80% with the remainder having various degrees of residual weakness [9]. As many as 12% still require aid to walk one year after the onset and 62% still notice its effect on their or their carers’ lives three to six years later [9]. About 5% of affected individuals die [9].   Even with full recovery of strength, over 80% of affected individuals experience long-lasting fatigue of sufficient severity to prevent their return to former activities [9,10].
GBS has two main clinicopathological sub-types [11]. The most common, affecting about 70% of individuals, is acute inflammatory demyelinating polyneuropathy (AIDP) in which the primary immune attack targets the peripheral nerve myelin sheath.  Less common is acute motor axonal neuropathy (AMAN), seen in about 10%-15%, in which the target is the axon, primarily at the site of the node of Ranvier.  This phenotype is more common in developing countries and is thought to reflect the higher incidence of gastroenteritis as the antecedent event.  However, there may be a genetic determinant of the pattern of involvement.  The remainder have other less common phenotypes.

GBS is an uncommon disease with a worldwide annual incidence of 1.5-2/100,000 but is more common in NZ with an average annual incidence between 1988 and 2010 of 2.32 and a peak, in 2005, of 2.93 [11] i.e., there are about 120 new cases of GBS each year in NZ.  The excess number of cases seen in NZ can be entirely attributed to campylobacteriosis.  Worldwide, GBS affects all racial and ethnic groups equally and it is likely that NZ Maori are affected at the same rates as NZ Europeans.  However, the genetic links between Maori and Asian populations may make Maori more likely to develop the AMAN variant of GBS.  The experience at Waikato Hospital suggests that is the case and also that Maori tend to be over-represented in the severely involved group of patients.

Immune therapies improve outcome in GBS patients in terms of speed of recovery and degree of recovery at 6 months from the onset of paralysis [1-3, 12,13].  Intravenous immune globulin (IVIg) and therapeutic plasma exchange (TPE) have both been shown to be effective in this regard.  Some head-to-head comparative studies [1,3&4] and meta-analyses of multiple other studies [2] indicate that both treatments are equally effective in patients with moderate to severe disease (Hughes GBS Disability 3-5) but there is little data regarding the comparative effects in patients with severe disease.  One recent Indian prospective observational study with 34 patients showed that IVIg was superior to TPE in terms of survival and outcome [13]. However, there are several limitations to this study. First of all, there does not appear to be stratified randomisation of patients to each treatment group-i.e. the more severe GBS cases appeared to be assigned to TPE group (as indicated by the single breath count). This makes it impossible to conclude the superiority of IVIg treatment. Secondly, the distribution of axonal vs demyelinating subtypes between the two groups is not addressed. Thirdly, it was not clear if any patient who initially failed IVIg went go on to improve with TPE [13]. One randomized, controlled clinical trial (RCT) of 41 paediatric patients (Hughes GBS Disability Scale grade 5), showed that patients treated with TPE spent 2 days less on mechanical ventilation (which was statistically significant) but that there was no difference in length of intensive care unit (ICU) stay [14]. A retrospective analysis of 62 patients (including all levels of severity of GBS) showed that duration of hospitalization, the requirement for mechanical ventilation, complete recovery at 6 months and residual deficits at 6 months were all better in TPE treated patients [15]. Ye et al. concluded that TPE has a more significantly curative effect and may be helpful in the early rehabilitation of patients [16].  Some individual case reports also suggest that TPE is a superior treatment in severe cases of GBS [4, 17]. 

It is also interesting to note, that the aforementioned large studies do not differentiate between demyelinating and axonal subtypes. A case series with two patients with axonal variants of GBS presenting with a rapid onset of severe quadriplegia showed dramatic improvement with TPE [18].  
Whereas, a retrospective analysis of patients with a demyelinating variant showed that recovery started slightly earlier in patients treated with IVIg than those treated with TPE or not treated at all. However, the final outcomes were the same in all 3 groups [19, 20]. 
To date, there are no existing RCTs are comparing the efficacy of TPE and IVIG in severe GBS (e.g. Hughes GBS Disability Scale ≥4).

5.2. Rationale
This study will address an important clinical question that will determine the acute treatment and prognosis of inpatients with severe GBS. We hypothesise that TPE may lead to improved outcomes in comparison to IVIg therapy in patients with severe GBS (Hughes GBS Disability Scale grade ≥4). Our audit of local data suggests this and the lack of attention to the severity of GBS and subtype of GBS in the existing literature means that IVIg cannot be declared non-inferior to TPE in severe GBS. A prospective observational study to address this question is warranted.
6. Study design
6.1. Overview
The diagnosis of GBS will be established by the treating neurologist who will ensure that all patients meet the Cornblath and Asbury criteria for the diagnosis.  Cerebrospinal fluid evaluation is not mandatory in otherwise typical cases but is strongly recommended.  Nerve conduction studies are mandatory, and a repeat study is recommended 1 week later but the 2nd study is not mandated.  Spirometry is mandatory for patients with Hughes scale grade 4 (grade 5 is already ventilator dependent) and will be performed by a trained respiratory technician.  Laboratory studies will be done at the discretion of the treating neurologist.  Once the diagnosis of GBS is confirmed, the treating neurologist will notify the study coordinator/site principal investigator, regardless of severity, i.e., severity assessment will be carried out by study personnel.

Initial study assessment # 1: (to be carried out by study personnel, either site PI or appropriately trained nurse coordinator):  
· Obtain informed consent.

· Determine Hughes GBS severity scale [6].
· Complete Rasch Modified MRC [21]
· Perform strength testing and create the MRC sum score in the standardized muscle list as follows:  bilateral shoulder abduction, elbow flexion and wrist extension in upper limbs and hip flexion, knee extension and foot dorsiflexion in lower limbs.
· Calculate Modified Erasmus GBS Outcome Score (EGOS) score [7].

· Calculate Erasmus GBS Respiratory Insufficiency Score (EGRIS) score [22].

· Assess Inclusion and Exclusion criteria.

· Invite those patients with Hughes GBS severity scale 4 or 5 who meet inclusion and exclusion criteria to participate in the study.
· Complete modified Rasch‐built Fatigue Severity Scale (FSS) [23].
· Complete INCAT score [24].
· Evaluate the nerve conduction studies (to be done by neurologist only).  The minimum nerve conduction studies should include the following:  Unilateral median, ulnar and peroneal motor studies, recording compound muscle action potential amplitude and duration at proximal and distal sites, distal motor latency, motor conduction velocity, minimum F-wave latency and F-wave persistence.  Sensory nerve conduction studies are not mandatory but are recommended for median, ulnar and sural sensory nerves.

· Assign to a treatment group (treatment will be prescribed by the treating neurologist).
· Complete case report form (CRF) and forward to coordinating centre.    Each patient will receive a unique identifier and each centre will maintain a confidential, secure, password-protected file and only de-identified data will be forwarded to the coordinating centre.
Assessment #2: (During 1st week from the start of treatment).

· Calculate EGOS and EGRIS scores [7, 22].
Assessment #3: (1 week after starting treatment).

· Repeat modified Rasch MRC sum score if the patient’s condition is acceptable [21].

· Assess adverse events and serious adverse events of treatment.

Assessment #4-6: (1, 3 and 6 months after starting treatment).

· Repeat Rasch Modified MRC sum score at 1, 3 and 6 months [21].

· Repeat Hughes GBS disability scale at 1, 3 and 6 months.
· Repeat modified Rasch‐built FSS at 1, 3 and 6 months [23].
· Repeat INCAT score at 3 and 6 months [24]
· Complete EurQol EQ-5D Health Questionnaire at 6 months [25].
· Assess adverse events and serious adverse events of treatment.

6.2. Randomisation to treatment groups
· Participants will undergo stratified randomization (1:1 allocation) to either Group A (IVIg) or Group B (TPE). 
· Stratified randomization will be applied for age, gender, and BMI. 
· Treatment will be administered as the routine standard of care and the exact details of the treatment will be at the discretion of the treating physician but the typical treatment regimens are as noted below.

· Group A: typical IVIg strategy is to administer 2g/kg in 2 to 5 divided daily doses.

· Group B: typical TPE strategy is to exchange 1-1.5 total plasma volumes (TPV) 5-7 times over 10-14 days. Some patients may need additional treatments. Replacement fluid will be Albumin 4%. 

· Centrifugal  TPE (as opposed to membrane TPE) will be used in all centres as it is the current norm.

6.2. Clinical Assessments
· For initial diagnosis, the simple Asbury and Cornblath diagnostic criteria will be applied. This is to prevent any delays in treatment and to simplify the initial assessment, particularly in remote centres. Diagnosis will be confirmed by the application of the Brighton diagnostic criteria within the first 2 weeks. 

· The severity of GBS will be graded on diagnosis using the Hughes GBS disability score (range 1-6). Those with severe disease (Hughes GBS disability score ≥4) will be included. 

· Mandatory investigations within 1 week of onset of symptoms include: 

· Nerve conduction studies

· CBC, U&E, coagulation screen

· Additional investigations (preferred but not mandatory as they depend on local resources) include: 

· Complement levels

· Anti-ganglioside antibody testing
· Cerebrospinal fluid (CSF) examination at the discretion of the treating physician 
· Infectious serology screen (Campylobacter jejuni, Cytomegalovirus, Epstein–Barr virus, Mycoplasma pneumoniae)

· Hepatitis B, C and HIV serology

· COVID 19 and influenza swabs
· Spirometry (FVC)
· During the first 7 days of assessment, the EGOS and the EGRIS will be recorded for all patients. 

· Other data collected will include age, sex, ethnicity, and Body Mass Index (BMI) of all patients.

· At each assessment, patients will be assessed for disability, strength, fatigue and QOL outcomes. See Figure 1
· Clinical Assessments will be performed by Consultant Neurologists. 

· NCS will include measuring proximal/distal CMAP ratio <0.7 OR measure excessive temporal dispersion and measurement of distal CMAP duration. (excessive temporal dispersion is more indicative of a de-remyelinating process than conduction block, thus aiding differentiation between AIDP and AM(S)AN variants).

· The scope of the nerve conduction studies (NCS) will be at the discretion of the treating physician but should, at a minimum include 2 upper limb and one lower limb motor and sensory studies, including F-wave recording.  Serial NCS are not mandated but are highly recommended in patients with motor conduction block.  Needle electromyography is recommended at 2 weeks in those patients with low amplitude compound muscle action potentials.  NCS waveforms will be recorded and forwarded to the coordinating centre for evaluation and interpretation by an experienced neuromuscular neurologist/clinical neurophysiologist.

· Fatigue and QOL scores will be completed by trained neurology nurses.

· Trained respiratory technicians will perform spirometry
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Assessment #1 (Initial study assessment)

Obtain informed consent

Complete Hughes GBS disability score
Assess Inclusion and Exclusion criteria.
Complete modified Rasch MRC sum score

Data collected will
include age, sex,
ethnicity, and BMI

Complete INCAT disability score
Complete modified Rasch-built FSS

1)
2)
3)
4)
9)
6)
7) Mandatory investigations (and recommended investigations if possible)

Assessment #2 (During 1st week from the start of treatment)

1) Complete EGOS
2) Complete EGRIS

m— Assessment #3 (1 week after starting treatment)

1) Repeat modified Rasch MRC sum score if the patient’s condition is
acceptable.
2) Assess adverse events and serious adverse events of treatment

Assessment #4-6 (1, 3 and 6 months after starting treatment)
Repeat modified Rasch MRC sum score 1, 3 and 6 months.

Repeat Hughes GBS disability scale 1, 3 and 6 months.

Repeat INCAT disability score at 3 and 6 months

Repeat modified Rasch-built FSS at 6 months.

1)
2)
3)
4)
5) Complete EurQol EQ-5D Health Questionnaire at 6 months




7. Statistical considerations
7.1. Sample size 

N= 50 patients, over 3 years in 3 centres
7.2. Method of analysis 

Regarding primary outcomes, differences between the mean number of days spent in HDU/ICU between Group A (IVIG) and Group B (TPE) will be compared between randomised groups using the non-parametric Mann-Whitney U test. Regarding secondary outcomes, the secondary outcomes will be compared between randomised groups using the non-parametric Mann-Whitney U test or independent t-tests depending on the scale of the outcome measure. A two-tailed p-value <0.05 will be taken to indicate statistical significance
8. Ethics
· Health & Disability Ethics Committee (HDEC) application submitted 
9. Data handling and record-keeping
9.1. Data management and Confidentiality

· Waikato DHB patients’ clinical information be accessed and extracted electronically (list of NHIs or full data set).
· Patient information will be identifiable to local researchers but not external parties (other DHBs). Other DHBs will enter the data with a study number into a database and will only be able to see their own identifiable data

· The information generated by this research will be stored in Waikato DHB servers/computer in NZ. The chief PI and Dr  Eileen Mc Manus are the only people with access to this data.
· The data will be stored for at least 3 years.

· The Data collected in this study will be potentially used in a further study
· Dr Eileen Mc Manus will be responsible for ensuring policies and ethical standards are met for storage, transfer, retention and destruction of data.
10. Source Data
Source data includes:

· Patient Questionnaires: 

· Fatigue Severity Scale

· EurQol EQ-5D Health Questionnaire  

· Case report form (CRF)

· Individual form for  each assessment (1-6)

· To be filled out by assessing neurologist at each assessment and sent to study co-ordinator in Waikato Hospital. 

· See appendix 2 for CRFs
11. Safety reporting
Any adverse event with IVIg, TPE or central catheter should be reported to the study coordinator as well as NZBS
12. Finance and funding
Potential Funding support

1) Waikato Medical Research Foundation

2) GBS|CIDP Foundation International offers several research grants including; Discovery Awards, Seed Grant Awards and Benson Fellowship https://www.gbs-cidp.org/research/
3) Australian and New Zealand Association of Neurologists Education and Research Foundation (ANZAN E&RF)/ NHMRC Scholarship

4) ANZSBT Research Fund  https://anzsbt.org.au/awards-grants/awards-grants-general-information/
13. Dissemination of research findings
We aim to present our results at local and international Neurological conferences and publish our results in a peer-reviewed medical journal. Patients will be provided with written information with regards to the outcome of the study. These results may be used to change our local (and international) practice in the management of acute GBS. 
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15. Appendices 

1) Appendix 1: IVIg and TPE protocol 
2) Appendix 2: Case report Forms 

3) Appendix 3: Erasmus GBS Outcome Score (EGOS) 
4) Appendix 4: Erasmus GBS respiratory insufficiency score (EGRIS)

5) Appendix 5: EurQol EQ-5D Health Questionnaire

6) Appendix 6: Hughes Guillain-Barre (GBS) Disability Score 
7) Appendix 7: Inflammatory Neuropathy Cause and Treatment (INCAT) score 
8) Appendix 8: Modified Rasch‐built Fatigue Severity Score (FSS) 
9) Appendix 9: Rasch Modified MRC score
10) Appendix 10: Nerve conduction study form
Figure 1 schematic showing study design 
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