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[bookmark: _Toc107126799]Summary
In 2014 a new intravenous iron (IV-iron) formulation Ferric Carboxymaltose (FCM) was approved for hospital use in Aotearoa New Zealand, and is associated with rapid changes to the management of postpartum anaemia (PPA). Prior to the introduction of FCM IV-iron was used infrequently due to safety concerns or the administration schedule of available formulations. 
Currently, the main treatment options for clinically stable women with moderate-to-severe PPA are IV-iron, red blood cell transfusion (RBC-T), or a combination of both. Recent data shows significant variation and inconsistency in the clinical management and treatment of moderate-to-severe PPA. The significant lack of evidence to guide treatment is a likely to be major contributor to this variation and inconsistency, in particular when comparing the risk and benefits of IV-iron and RBC-T. This lack of high-quality evidence includes women-centred outcomes such as fatigue, postnatal depression and breastfeeding, as well as haematological outcomes. 
Gold-standard evidence to direct future practice requires an appropriately powered randomised controlled trial to answer the question: is IV-iron alone a safe and effective alternative to IV-iron and RBC-T combined, or RBC-T alone, for clinically stable women with moderate-to-severe PPA? This trial should explore outcomes of importance to women and whānau (family), as well as to healthcare practitioners and service providers.
We have undertaken a series of preliminary studies to inform such a trial planned as the “Fatigue after Infusion or Transfusion  Trial” (FIT Trial), a randomised trial of IV-iron and/or RBC-T for moderate-to-severe PPA. These studies include an observational study to report on the incidence and current management of PPA in three tertiary units across Aotearoa (Caljé, 2022a, under review for publication), a systematic review and meta-analysis of IV-iron and RBC-T for the treatment of PPA (Caljé, 2022b, unpublished), and semi-structured interviews of PPA experience for women, clinicians and other stakeholders (Caljé 2022c, unpublished). We have identified that European women have less anaemia before and after birth, and higher rates of RBC-T and follow-up, when compared to Māori and Pacific women. These findings support our focus to improve equity in PPA management and outcomes, and hence the need to support and enable participation of women from groups with the most need in our future research. Furthermore, there are indications, from our own and others work (1), that recruitment to a randomised trial may be challenging.  
The FIT Pilot Trial and Feasibility Study aims to further understand the enablers and barriers to participation and to optimise the success of the FIT Trial. We have applied a health equity lens in the planning of the FIT Pilot Trial and Feasibility Study, to maximise participation for Māori and Pacific women women with PPA. Our results will inform the design of the FIT Trial.

[bookmark: _Toc107126800]Background and rationale

Anaemia is a reduced level of haemoglobin (Hb) leading to an impaired supply of oxygen to the tissues and vital organs, which are then unable to meet physiological demands (2). The most common cause of maternal anaemia in medium-high income countries is iron-deficiency (>60%) (3). When anaemia, including iron-deficiency anaemia, occurs up to 8 weeks after birth, it is broadly referred to as postpartum anaemia (PPA). The most significant risk factors for PPA are anaemia before birth and blood loss around the time of birth (4,5). 
PPA is strongly associated with maternal mortality and morbidity world-wide (6). Severe PPA reduces oxygen carrying capacity in the blood, potentially leading to cardiovascular stress (7). This is exacerbated by hypovolemia and decreased cardiac output, when associated with major postpartum haemorrhage (PPH) (8). In New Zealand, obstetric haemorrhage is the leading cause (39%) of severe maternal morbidity requiring admission to an intensive care unit (9). Other morbidities associated with PPA and underlying iron-deficiency are fatigue (10–14), depression (15–19), susceptibility to infections (20), difficulty breastfeeding (21) and bonding with the baby  (22–24). Despite these significant impacts of PPA on the health and wellbeing of women and their babies, the impact of different treatments for PPA on maternal and infant outcomes is understudied (3) and the burden on health is often underappreciated (25). 
It is estimated that a third of postpartum women suffer from PPA globally (7), however the  prevalence of PPA is poorly reported (26), and varies depending on thresholds used to define PPA (5).  A large European study with a healthcare system similar to New Zealand, reports a prevalence of PPA (Hb < 100 g/L) and severe PPA (Hb <80 g/L) as 22% and 3% respectively (5). 
Our recent observational study from three ethnically diverse regions, is the first to report on the incidence of PPA in New Zealand. Of the 46% women with Hb testing after birth, 38% had PPA (Hb <100 g/L), and 17% had moderate-to-severe PPA (Hb <90 g/L). Rates and management of PPA differed by ethnicity.  Compared to Māori, European women had the lowest risk of PPA (adjusted odds ratio 0.46, p <.001). European women are also advantaged with lower rates of anaemia before birth, and by receiving more RBC-T, follow-up care plans and follow-up tests compared to Māori and Pacific women (Caljé 2022a, unpublished). 
For women with moderate-to-severe PPA (Hb <90 g/L), initial management is dependent not only on the severity of anaemia but also on clinical stability. Women with ongoing haemorrhage and/or evidence of haemodynamic compromise require prompt resuscitation with individual assessment beyond Hb levels including severity of the PPH, the haemodynamic situation and tissue oxygenation levels (8). For these clinically unstable women, it is early recognition and rapid response with RBC-T that often saves lives (8,27).
For clinically stable women with moderate-to-severe PPA, until relatively recently, combinations of RBC-T and oral iron have been the treatment of choice. IV-iron was not widely used due to historic safety concerns with 1st generation IV iron dextran (28,29) and the resource intense infusions and acceptability issues with 2nd generation formulations: IV iron polymaltose (large dose, 4-5 hour infusion) and IV iron sucrose (small-dose, requiring multiple infusions). In 2014 Ferric Carboxymaltose (FCM) was approved for hospital use in New Zealand. FCM is a large, single-dose, rapidly infused 3rd generation formulation that has largely superseded the less acceptable 1st and 2nd  generation IV-iron formulations.
There is limited data on the management of PPA in New Zealand over time, however, our own research suggests that with the introduction of FCM in 2014, there has been a large increase in IV-iron use with the predominant treatment approach now being IV-iron with or without RBC-T. In 2012  Christchurch Women’s Hospital audit data found that of 26 postpartum women with moderate-to-severe PPA who met the treatment criteria for IV iron polymaltose, only one received it (1/26, 4%) (Caljé, 2012, unpublished). Our recent 2019 observational study found that of those women with moderate-to-severe PPA, the majority (433/681, 64%) received FCM alone or in combination: 278 (41%) received FCM alone, 155 (23%) received both FCM and RBC-T and 66 (10%) received RBC-T alone (Caljé, 2022a, accepted for publication). The rapid changes in the approach to PPA management in New Zealand associated with the introduction of the rapidly-infused FCM has also been and observed and reported in Australia (30). 
Several factors may have influenced this change in practice: 
· increased recognition of iron-deficiency as a condition distinct from anaemia (31); 
· rapid restoration of iron stores (25) and perception of reduced side effects of IV-iron compared with oral iron (30); 
· recent emphasis on Patient Blood Management (PBM) strategies that minimise the use of RBC-T to avoid transfusion related reactions and conserve blood as a limited resource (8,27,32); and recommend  IV-iron as an alternative to RBC-T in the clinically stable obstetric patient who is not actively bleeding (8,27,32).

For women with less severe PPA, the safety and efficacy of IV-iron compared to oral iron has been reported in systematic reviews, (25,33,34) which provide evidence to support its use. However, for clinically stable women with moderate-to-severe PPA, the comparative effectiveness or superiority of IV-iron to RBC-T remains unknown.
In a 2015 Cochrane review of treatment for women with PPA, of the 22 included trials, only one trial (graded as ‘low quality’ evidence) included RBC-Ts as a treatment, in comparison to no intervention (34). More recently, we have undertaken an updated systematic review including all trials using IV-iron and/or RBC-T (PROSPERO reg: CRD42020201115). Only three (1,35,36) of the 20 included randomised controlled trials examined RBC-T as an intervention (Caljé, 2022b, unpublished). One small pilot trial of IV-iron vs. RBC-T (n=13) (1). Two trials included RBC-T as the only study intervention but reported off-protocol IV-iron use for 12-46% of participants  (35) (37).
The lack of high-quality evidence to guide practice in the treatment of moderate-to-severe PPA is likely to be a major contributor to variation and  inconsistency in management within and between hospital settings. For example, in our study of PPA management, mean Hb trigger levels for RBC-T and IV-iron ranged from 73-78 g/L (p=.008), and 81-84 g/L (p=.006) respectively, between regions. The highest degree of clinical equipoise appeared to be for women with Hb 70-79 g/L. The majority (141/187, 75%) received IV iron: either alone, 69/187 (37%); or combined with RBC-T, 72/187 (38%); only 29/187 (16%) received  RBC-T only (Caljé, 2022a, accepted for publication). Furthermore, in a recent survey of Australian and New Zealand obstetricians most (85%) prescribed postpartum IV-iron, but of the 58% who specified Hb thresholds for prescribing IV-iron there was considerable variation from 70 to 115g/L (38).
‘Inconsistency in clinical management of PPA’ was also noted as a major theme in our semi-structured interviews of multidisciplinary clinicians, as described by one midwife: “why do some women get blood and why do some women get iron, and why do some women get one of each? Or why do some women get none too? What’s the rationale for none when she’s obviously compensating, lost a lot of blood and didn’t necessarily start in a good place.” 
There are likely to be other factors beyond the lack of evidence, that result in variation and inconsistency  in management. In New Zealand, treatment for PPA  varies significantly by ethnicity (p<0.023) (Caljé, 2022a, accepted for publication).  In our recent study we found that Māori (34/138, 25%)  and Pacific (59/188, 31%) women received less RBC-T than European women (67/183, 37%).  Māori (92/138, 67%)  and Pacific (127/188, 68%) women also received more IV-iron than other ethnicities, including European women (106/183, 58%). The reasons for these treatment differences are unclear.
In terms of outcomes, most studies focus on haematological parameters such as haemoglobin and iron levels as the primary or most important outcome. Evidence as to the effect of IV-iron and RBC-T on women-centred outcomes such as fatigue, postnatal depression and breastfeeding is limited (3,39,40). Our recent interviews identified fatigue as a consequence of PPA as a major theme of concern for women and clinicians (Caljé, 2022c, unpublished). PPA is known to be associated with higher fatigue levels, which in turn is a physiological risk factor for postnatal depression (10,11,15) and there is a strong relationship between postpartum fatigue and depressive symptoms  (41). The treatment of fatigue may provide an effective pathway to preventing and reducing postpartum distress or depression (42,43). Postpartum fatigue goes beyond simply dampening the pleasure of a mother with her newborn (12).  It is also correlated with stress, anxiety, child-care difficulties, (11,12,15,41,44) and exacerbated by factors such as maternal age, parity, PPH, education, and level of deprivation (11,23,44).
The adverse effects of PPA on postpartum cognition and emotions are cumulative and exacerbated by poverty and stress (24). Furthermore, these effects may impact more on wāhine Māori who are more likely to experience depression antenatally (22% vs. 15%) and have significant life-stress (55% vs. 30%) than non-Māori (45).  Like many other maternal and perinatal outcomes, the negative impact of PPA, fatigue and postnatal depression on mothers’ and babies health outcomes is  associated  with social determinants of health including material deprivation, food insecurity, and limited access to transport, communication and healthcare (46). These social determinants represent specific barriers to equity and access to health care for disadvantaged groups in New Zealand (47). 
Although socio-economic and health determinants are wider structural and systemic issues (47), in terms of health care provision, it is  important that interventions for PPA are acceptable for all women and reach those who would benefit the most. PPA and fatigue are largely preventable, treatable physiological factors that require optimal evidence-based management to improve the health and wellbeing of all mothers and babies. We have already identified higher rates of PPA amongst Māori and Pacific peoples, and differences in management. Therefore our focus on acceptability and effective treatments for Māori and Pacific women must be central to future research. 
Future research to optimise care of women with moderate-to-severe PPA must be directed towards direct comparison of IV-iron, RBC-T and a combination of both, using women-centred outcomes and a focus on the needs of those who have potential to benefit the most. An appropriately powered randomised controlled trial is needed to answer the question: 
Is IV-iron (FCM) alone a safe and effective alternative to IV-iron and RBC-T in combination, or RBC-T alone,  for clinically stable women with moderate-to-severe PPA?
We plan to undertake the Fatigue after Infusion or Transfusion (FIT) Trial to answer this question. The trial must welcome and include women of all ethnic backgrounds but prioritise the inclusion of Māori and Pacific women. The trial must include  outcomes such as women-centred outcomes, as well as haematological and service-driven outcomes.
There are indications that recruitment to such a trial may be challenging, especially in the clinical context of postpartum haemorrhage (38). Engagement with, and participation of, Māori and Pacific women may also be a further challenge. We will be guided by the New Zealand Research Strategy principles (49) and other key guidelines governing health research in Aotearoa, New Zealand (50–53) and will utilise our established FIT Equity Advisory Group to support the use of the Ministry of Health (MOH) Health Assessment Equity Tool (HEAT) (54) to help overcome these challenges. 
A major step in assessing the feasibility of the FIT Trial and to optimise future study design we plan to undertake the Fatigue after Infusion or Transfusion (FIT) Pilot Trial and Feasibility Study. 
The question for the FIT Pilot and Feasibility Study is: Can we recruit women and health care professionals to participate in a three-armed trial of IV-iron alone, IV-iron and RBC-T in combination, or RBC-T alone, for clinically stable women with moderate-to-severe PPA?

[bookmark: _Toc107126801]Objectives
[bookmark: _Toc107126802]Primary objective
· To determine the number of women willing to participate in, and the recruitment rate to, a three-armed randomised trial of IV-iron, IV-iron with RBC-T, or RBC-T. 
Recruitment rate will be considered overall (calculated from number recruited/all estimated to be eligible) and of those approached (calculated from the number recruited/all approached and invited to participate).
[bookmark: _Toc107126803]Secondary objectives
· To report basic demographic information of those eligible, approached and recruited to the randomised trial.
· To report the number of Māori or Pacific women willing to be recruited, and the recruitment rate, to the randomised trial. 
· To report how many women are ineligible because they have already received IV-iron or RBC-T.
· To assess the feasibility of measuring outcomes (of fatigue, postnatal depression,  babyfeeding, haemoglobin and ferritin) for women, including follow-up completion rates.
· To report and compare changes in physical fatigue scores* and haemoglobin from baseline, overall and by treatment group.
· To report changes in ferritin**, depression scores and babyfeeding from baseline, overall and by treatment group.
· To report any treatment related adverse events and reactions. 
· To determine factors that influence trial participation for women and health care professionals and research personnel (enablers and barriers), including eligibility criteria.
· To report on the number of sites that are willing to participate
* Physical fatigue score is the proposed primary outcome for the potential FIT Trial, measured on a subscale of the Multidimensional Fatigue Inventory (MFI) (55). Physical fatigue is considered the earliest arising complaint in acute anaemia (36). The MFI has previously been evaluated in postpartum women, where a significant correlation between Hb and physical fatigue score was found (56). The primary end point for assessment of fatigue is planned to be at 6 weeks postpartum. 
** Ferritin (an inflammatory marker) is only measured at 6 and 12 weeks postpartum rather than earlier due to inflammation associated with birth (7).  

[bookmark: _Toc107126804]Methods
[bookmark: _Toc107126805]Study design
A multi-centre randomised controlled pilot trial and participant and healthcare professional/researcher surveys.
Eligible women may elect to participate in the randomised trial and complete participant surveys or decline participation in the randomised trial and complete a survey only. 
Healthcare professionals and research personnel at participating sites will be invited to complete a survey.

[bookmark: _Toc107126806]Study setting
The study will include maternity units across New Zealand aiming to include tertiary and secondary service units and serving a diverse ethnic population. Sites that will be approached to consider participation include Canterbury DHB (Christchurch Women’s), Counties Manukau DHB (Middlemore), Waikato DHB, Auckland DHB (National Women’s Health, Auckland City), and  Taranaki DHB. A major focus for the FIT Pilot is to ensure that the design of the study is optimised for participation of Māori and Pacific peoples. We are aiming for inclusion that at least reflects the proportion of Māori and Pacific women within each region. 
The 2019 birth rates at these DHBs, including the birth rates of Māori and Pacific women are (57): 
· Auckland DHB: 5591; Māori 716 (13%); Pacific 917 (16%) 
· Canterbury DHB: 6442; Māori 955 (15%); Pacific 361 (6%)
· Counties Manukau DHB: 8396; Māori 1817 (22%); Pacific 2570 (31%)
· Taranaki DHB: 1508; Māori 463 (31%); Pacific 23 (2%)
· Waikato DHB: 5453: Māori 1924 (35%); Pacific 243 (5%)

[bookmark: _Toc107126807]Eligibility criteria
Postpartum women with liveborn babies ≥20 weeks gestation, regardless of mode of birth, at participating sites.
[bookmark: _Toc107126808]Inclusion criteria
· Within one week (≤7 days) of birth
· Any Hb 65-79g/L
· Clinically stable as determined by the treating clinician
· Suitable to receive either IV-iron and/or RBC-T as determined by treating clinician
· Able to provide informed consent
[bookmark: _Toc107126809]Exclusion criteria
· Ongoing heavy bleeding
· Already received IV-iron and/or RBC-T as a treatment for peripartum and/or PPA
· Aged <16 years
· Religious, cultural or other objections to RBC-T or IV-iron
· IV-iron in preceding month
· History of anaemia other than iron-deficiency anaemia i.e. thalassemia or other haemoglobinopathies
· Haemochromatosis
· Known contraindications and precautions to IV-iron: history of hypersensitivity to IV-iron; iron overload (or disturbance in utilisation of iron), bacteremia, hypophosphataemia or hepatic or renal impairment  
· Renal impairment, history of cardiac or respiratory failure, heart surgery, organ transplant.
· RBC-T contraindicated i.e. history of previous serious reaction to RBC-T 

[bookmark: _Toc107126810]Withdrawal of participants
Participants may withdraw their consent to continued participation at any point during the study without prejudice. If a participant indicates that they wish to withdraw their consent for further participation data collected to the point of withdrawal will be retained and used. The investigator will be encouraged to ask a participant who is withdrawing which level of continued participation they agree to, if any, and to document this. If a participant specifically requests complete withdrawal of consent, publicly available information only such as from the Birth Register may still be accessed. All participants will receive on-going medical care according to clinical need. 

[bookmark: _Toc107126811]Randomised trial interventions
Women will be randomised to one of three groups:
A. IV-iron. Single dose of 1000mg FCM
B. RBC-T. Number of units of RBCs to be determined by the responsible clinician
C. IV-iron and RBC-T. Single dose of 1000mg dose of FCM and RBC-T with the number of units of RBCs to be determined by the responsible clinician 

Rationale: IV-iron and RBC-T are the current standards of care for the treatment of moderate-to-severe PPA. The choice of three intervention groups is based on our recent data showing a substantial proportion (23%) of women with moderate-to-severe PPA receive RBC-T and IV iron as combined treatment interventions (unpublished, Caljé, 2022a). The greatest degree of clinical equipoise appears to be between IV-iron only, and RBC-T and IV-iron in combination. 
The total iron requirements for FCM have been shown to be ≤1600mg for approximately 90% of postpartum women, therefore a fixed single 1000mg dose of FCM has been chosen (58). This dose selection is supported by Medsafe advice of a single FCM not exceeding 1000mg, or up to a maximum of 20mg/kg body weight (59). 
FCM will be administered intravenously as an infusion according to local hospital protocol. Manufacturer instructions recommend it should be  diluted in 250mL of sterile 0.9% sodium chloride solution and infused over 15 minutes. Vital signs of women should be closely monitored and documented before, during, and after FCM administration according to local hospital policy. 
RBC-T should be administered with appropriate monitoring as per each hospital protocol. 

[bookmark: _Toc107126812]Relevant concomitant care permitted or prohibited 
Oral iron supplementation may be prescribed according to local hospital guidelines, as determined by the responsible clinician. Where local guidance is not available, it is recommended that oral iron should not given in addition to the study interventions. When oral iron is given,  data regarding the prescription and use of oral iron will be collected. 
Where a clinician prescribes an additional intervention (IV-iron or RBC-T) contrary to randomisation allocation this will be considered a protocol violation. Data regarding the use of additional IV-iron and RBC-T will be collected along with the reasons why, to inform future trial planning or the likelihood of protocol violation/crossover of treatment.

[bookmark: _Toc107126813]Surveys and questionnaires
There will be four surveys that will collect information on  recruitment and feasibility:
1. A survey of randomised trial participants to assess factors that influenced the decision to participate in the FIT Pilot Trial and Feasibility Study (barriers and enablers).
2. A survey of randomised trial participants at the end of the study on the acceptability and feasibility of the interventions and outcome measurements at the pre-defined time points.
3. A survey of women who decline to be randomised but consent to a survey, to assess barriers and enablers to participation.
4. A survey of research personnel and healthcare professionals  (including obstetric consultants, registrars and senior house officers; anaesthetists, midwives, and nurses). This survey will gather data on study procedures i.e. screening, consenting, randomisation and implementation of interventions, where applicable.
Secondary outcome data will be collected via questionnaires for women participating in the randomised trial. This includes  hospital babyfeeding codes  (Appendix 13.1) and two self-reported validated questionnaires  at baseline and each follow-up visit at 1 week (± 2 days), 6 weeks (± 3 days), and 12 weeks (± 1 week) from baseline (or post-intervention) (Fig. 1 & 2):
1. The MFI to assess fatigue levels (Appendix 13.2).
2. The Edinburgh Postnatal Depression Scale (EPDS) to screen for depressive symptoms (Appendix 13.3).

[bookmark: _Toc107126814]Piloting of surveys
The surveys will be piloted within the supervisory team and the FIT Equity Advisory Group, before commencement of the FIT Pilot Trial and Feasibility Study. The supervisory team includes those with recent experience as consumers of maternity care, as well as clinicians and researchers. The FIT Equity Advisory Group includes representation from Māori and Pacific women, clinicians, researchers and consumer health advocates. Piloting of the surveys will gauge potential ethical issues related to the survey questions by assessing appropriateness of the questions, including sensitive issues that may emerge. The surveys will be revised after piloting. This phase will also allow for trialling of survey software and data collection.

[bookmark: _Toc107126815]Outcomes
[bookmark: _Toc107126816]Primary outcomes
· The number of women consenting to take part in the FIT Pilot Trial (randomised trial).
· Trial approached recruitment rate: the number of participants randomised/the number of women approached and invited to participate. 
· Overall recruitment rate: this will be estimated from the number of participants randomised/the number of women birthing in the same period with Hb 65-79g/L within 1 week of birth. 

[bookmark: _Toc107126817]Secondary outcomes
· The demographic profiles of eligible and recruited women including age, parity, prioritised ethnicity, deprivation quintiles, gestation at birth, mode of birth and blood loss.
· The proportion of Māori or Pacific women recruited compared to the proportion of Māori or Pacific women in the local and national population of women who have given birth.
· The completion rate of outcome measurements at each time-point.
· Differences in physical fatigue scores between each intervention arm, at each time-point. 
· Differences in mean change in haemoglobin from baseline, between each intervention arm, at each time-point (primary end-point for haemoglobin is six weeks from baseline). 
· Changes in ferritin levels at six and twelve weeks from baseline.
· Changes in EPDS and babyfeeding codes at all time-points from baseline.
· The number and type of treatment related adverse events and reactions from the administration of interventions until completion of the study.
· The enablers and barriers to recruitment for women and healthcare professionals or research personnel, including acceptable inclusion and exclusion criteria for recruitment to the future definitive FIT Trial.
· The number of sites that are willing to participate.

[bookmark: _Toc107126818]Secondary outcome measurements
The MFI is a validated questionnaire used for the measure of fatigue in recent intervention studies (1,35,36,60) and has been evaluated in the postpartum population (43,56). The MFI measures 5 fatigue domains including general fatigue, physical fatigue, reduced activity, reduced motivation, and mental fatigue. It is a 20-item self-reported tool with each item scored on a 5-point scale, taking approximately 5-10 minutes to complete  (61). Scores range from 20-100 with higher scores indicating greater levels of fatigue (55) (Appendix 13.2). Although the MFI (55) was not designed to evaluate fatigue in the postnatal period, it has high feasibility, reliability and validity in this context (1,36,60,62)
The EPDS is the most widely used validated questionnaire and screening tool for postnatal depression (63). It is a 10-item self-reported scale, screening for symptoms of depression over the previous seven days (64) . Each item is scored 0-3, with a maximum score of 30 (Appendix 13.3), and the tool takes approximately five minutes to complete (64). Higher scores indicate increased depressive symptomatology. Although a score of 12-13 is suggested as a cut-off for probable (major) depression, and 9-10 for possible (minor) depression, the EPDS is a screening tool only and clinical diagnosis must be made by an appropriately trained health professional (63).
Babyfeeding is coded by the participant women as exclusive, fully or partially breastfed, and  artificially fed as per standard MOH breastfeeding data definitions (65) (Appendix 13.1). 
Haemoglobin and ferritin concentrations are measured using standard haematological and biochemical blood tests respectively.

[bookmark: _Toc107126819]Criteria for progression to future definitive RCT
This study has been designed to gather information on the feasibility of undertaking a larger multicentre  randomised trial of IV-iron vs. RBC-T for PPA. It is already know that recruitment may be challenging, for example, the only published trial of IV-iron vs. RBC-T for PPA was a small Danish pilot trial in 2016, with a recruitment rate of only 8% of eligible particpants (1). The intense number of follow-up visits (ten), was the main reason indentified by women declining participation (1), however, it is likely other factors will have contributed. In addition, since that time the COVID pandemic has significantly impacted on clinical research. 
The following criteria will be used by the Investigator Team to determine whether progression to the FIT Trial is appropriate:
· Recruitment rate of participants
· Retention of participants
· Factors that may enhance future trial design and recruitment 
· Research capacity 
· Projected trial budget and funding considerations
The investigator group will review all of these factors and make a consensus decision.

[bookmark: _Toc107126820]Sample size
A formal sample size calculation is not required for pilot trials and feasibility studies, as per CONSORT guidelines (67). The sample size will be determined by the study duration of three months. We estimate that we may have a sample size of approximately 20 randomised participants. This is based on the combined birth rate in 2019 at the three sites in our observational study (20,000 per/annum or 5,000 over 3 months), where 46% of  women had Hb testing postpartum, 17% of these had Hb <90g/L (Caljé, 2022a, accepted for publication). If the recruitment rate in a similar pilot trial  is 8%  (1) and we have a lower than expected recruitment rate of 5% of broadly eligible women, this would give a sample size of 20, or approximately 7 per study arm. The estimated study size of 20 may be a large enough sample to inform the investigators on the practicalities of recruitment and outcome assessment.



Fig 1. CONSORT Flow Diagram for women in the FIT Pilot Trial and Feasibility Study
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[bookmark: _Toc107126821]Participant selection and recruitment
[bookmark: _Toc107126822]Women with PPA (randomised trial and survey)
Information regarding PPA and the FIT Pilot Trial and Feasibility Study will be provided to all Lead Maternity Carer (LMC) midwives and hospital midwifery and obstetric teams at each participating site. We will specifically approach LMC midwives who largely provide care for Māori and/or Pacific women within the participating site’s region, and ask them to provide their booked women with a flyer of the FIT Pilot Study information. We will make the flyer culturally appropriate and visually appealing with the intention that if a woman later develops PPA and is eligible to participate, they will recall the study with prior knowledge. 
Women will be identified as having moderate-to-severe PPA by healthcare professionals providing standard intrapartum and postpartum care. For the majority this will be in the first 24-48 hours after birth but may include later presentations up to one week after birth. 
· As part of standard care healthcare professionals routinely provide a consultation on the management of moderate-to-severe PPA. We will request that at recruiting sites, information regarding the FIT Pilot Trial and Feasibility Study is included as part of this consultation. 
· This patient information will include requesting permission to contact the local research personnel. Once permission is gained, the researcher will consult with the woman in person to introduce and explain the study and to seek informed consent to participate in the study. 
· Women may also be recruited directly by the healthcare professionals responsible for her care, if they so wish, and if time allows. 
The approach to women with study information will be at a time that balances respect for the woman’s privacy and vulnerability after birth, with the clinical requirement to commence treatment for PPA. The recruiting researcher will welcome the inclusion of the women’s whānau (family) in discussions and decision making around participation, unless the women wishes to consult alone or if there are exceptional circumstances. Clinical jargon will be minimised in the consult, although risks/benefits, randomisation and study processes will be fully explained. Women will be given an information pack, and participant information sheet and consent form (PICF) to consider participation in the study. We will incorporate Te Reo Māori (language) in the PICF to support and encourage use of the indigenous language of Aotearoa, New Zealand. We will also include some common Samoan phrases where possible. Women/whānau will be given sufficient time to consider participation, which may require more than one conversation with the local research personnel or healthcare professional to complete the consent process. 
Women will be invited to participate in the following (see Fig. 1): 
· The FIT Pilot randomised trial: a randomised trial of IV-iron only, IV-iron and RBC-T in combination, or RBC-T only. Participation in the randomised trial will include feasibility surveys at the time of recruitment and on completion of the study.
· Survey only: a feasibility survey will explore reasons for those that decline participation in the FIT Pilot randomised trial. 
Women who consent to participate in the randomised trial will be offered a koha of a $50 grocery/petrol voucher at enrolment and again on completion of follow-up visits. Women who decline randomisation but consent to a feasibility survey will be offered a $20 grocery/petrol voucher.
The local research personnel or healthcare professionals will be responsible for obtaining informed consent, randomisation and allocation of intervention. Consent will be obtained via hard-copy or e-consent (electronic).

[bookmark: _Toc107126823]Healthcare professionals and local researchers (survey)
The Trial PI will invite all local site researchers to contribute either in person or by email. Local site researchers will approach site clinicians including midwives, nurses, obstetricians and anaesthetists to participate in a feasibility survey. This will be a purposive convenience sample.

[bookmark: _Toc107126824]Randomisation to FIT Pilot Trial
Women who are eligible and who have provided written informed consent to be randomised will be enrolled by research personnel or healthcare professionals. The study procedures for randomised women are summarised in the CONSORT flow chart (Fig. 1) (68).
Participating women will be randomly allocated on a 1:1:1 ratio using a custom computer-generated web-based system operated by the Liggins Institute, University of Auckland. The randomisation service operates 24 hours a day, 7 days a week. Because the study size is small, we will use the block method of restricted randomisation to help achieve comparable sizes between the groups (61) using block sizes of 3,6 and 9. The randomisation process will generate and assign each participant with a unique study ID number. 

[bookmark: _Toc107126825]Blinding
This Pilot Trial is open label, where neither the research personnel, healthcare professionals or participants are blinded. The allocation sequence for the intervention arms will be computer generated and will not be accessible to the study researcher personnel or healthcare professionals.   The block sizes will be randomly varied to enhance allocation concealment (61), as above. 
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[bookmark: _Toc107126826]Data collection 
Data will be collected and recorded by the healthcare professional or researcher on an electronic password-protected case report form (eCRF), or hard copy then entered into the eCRF. 
Data collected will include demographic (age, decile, ethnicity, smoking, body mass index) and clinical data (parity, date and gestation at birth, mode of birth, blood loss, Hb and ferritin levels) collected from clinical records (Appendix 13.4) . 
For randomised participants we will also collect data on babyfeeding codes (Appendix 13.1), and from two  self-reported questionnaires:
1. MFI to assess fatigue levels (Appendix 13.2)
2. The EPDS to score for depressive symptoms  (Appendix 13.3)

[bookmark: _Toc107126827]Demographic and obstetric data
Demographic and obstetric data will be collected from four groups:
1. Women with postpartum Hb 65-79g/L within one week of birth*. 
2. Women who consent to be randomised in the FIT Pilot Trial and Feasibility Study
3. Women who decline randomisation but consent to participate in the recruitment survey.
4. Women who were referred or invited to participate in the FIT Pilot Trial and Feasibility Study but who declined to participate*.

*A waiver of consent will be requested to use routinely collected demographic and obstetric data for these women. It will be collected from participating DHB analysts using a similar method to that used in our observational study (Caljé, 2022a, accepted for publication). Data will be entered into an excel spreadsheet for coding, de-identification and analysis. 
[bookmark: _Toc107126828]Pilot trial data
For randomised women, pilot trial data will be collected at baseline and at follow-up visits at  1 week (± 2 days), 6 weeks (± 3 days), and 12 weeks (± 1 week) from baseline (Fig. 1 & 2). This data includes:
· Hb and  ferritin (ferritin will only be collected  at 6 and 12 weeks) 
· MFI scores 
· EPDS scores 
· Babyfeeding codes 
Women may choose whether they would like to self-report the MFI and EPDS electronically or via hard-copy. All follow-up data will be entered into the eCRF directly or from hard-copy MFI and EPDS scores.

Figure 2: FIT Pilot Trial and Feasibility Study participant schedule for randomised women. 

	
	Enrolment
	Allocation to intervention arm
	Post-intervention 
follow-up (weeks)

	Timepoint
	Baseline
	T1w
	T6w
	T12w

	Eligibility screen
	X
	
	
	
	

	Informed consent
	X
	
	
	
	

	Baseline demographic and clinical data including pre-birth Hb† and ferritin levels.
	
X
	
	
	
	

	Allocation
	
	X
	
	
	

	Interventions
	
	
	
	
	

	Group A: IV-iron
	
	X
	
	
	

	Group B: RBC-T
	
	X
	
	
	

	Group C: IV-iron and RBC-T
	
	X
	
	
	

	Assessments
	
	
	
	
	

	Baseline variables: post-birth Hb, mode of birth, peripartum blood loss, 
	
	X
	
	
	

	Outcome variables: MFI‡, EPDS§, babyfeeding codes¶, Hb levels.
	
	
	X
	X
	X

	Ferritin levels
	
	
	
	X
	X

	Adverse events during and post-intervention
	
	X
	
	
	

	Surveys
	
	
	
	
	

	Recruitment survey
	
	X
	
	
	

	Outcome measurement survey
	
	
	
	
	X

	
	
	
	
	
	


† Haemoglobin, ‡ Multidimensional fatigue inventory, § Edinburgh Postnatal Depression Score, 
¶ Exclusive, fully, or partial breastfeeding, artificial feeding or unknown. 
(adapted with permission (70) http://creativecommons.org/licenses/by/4.0/). 


[bookmark: _Toc107126829]Safety assessment and monitoring
[bookmark: _Toc107126830]Assessment of adverse and serious adverse events and reactions 
Information will be collected regarding all maternal adverse events or reactions that occur from the time of randomisation until hospital discharge home from hospital after birth. Any side effects, events or reactions that are reported at follow-up visits will be recorded and reviewed by the safety monitoring personnel to decide whether they fulfil adverse event criteria and are related to the study interventions.
The terms adverse events and adverse reactions are not synonymous (71). In many cases adverse events are caused by errors and system failures (e.g. medication or administration errors), whereas adverse reactions are confined to adverse bodily responses to drugs used at an appropriate  dose and indication (71).
Adverse events can generally be defined as an event with negative or unfavourable reactions or results that are unintended, unexpected or unplanned. In practice this is most often understood as an event which results in potential harm, or actual harm to the participant (72) . Deterioration of a pre-existing condition which is sequentially associated with the study drug may also be considered an adverse event, whether or not the change is considered related to the study drug. An adverse reaction is any untoward and unintended response to an intervention that is related to any dose of medication administered to the participant (72). The term AE is used broadly to include adverse reactions.
In this trial the following will be considered serious adverse events (SAEs) or serious adverse reactions (SARs) (72): 
· Death
· Life threatening event
· Requires inpatient hospitalisation (unrelated to the hospitalisation for birth) or prolongation of existing hospitalisation
· Persistent or significant disability or incapacity
· Other medically important event or reaction considered to be an SAE or SAR by the Senior Investigator
Known SARs for RBC-T include transfusion related acute lung injury, severe allergic reactions, and haemolytic reactions (27,73). The most  known SAR for FCM is anaphylactic reaction (59).
The term life threatening refers to AE that require major medical intervention including vasopressors, intubation or transfer to the intensive care unit (74) at the time of the event. Life threatening does not refer to an event that might hypothetically cause death if it was more severe.

[bookmark: _Toc107126831]Investigator review of adverse reactions and serious adverse reactions
The maximum intensity of AEs and SAEs must be assessed by an investigator. The following are the minimum parameters to be collected for each event: 
· Intensity: 	
· Mild intensity is the awareness of a sign or symptom, but it is easily tolerated
· Moderate is discomfort enough to interfere with usual activity
· Severe is incapacitating with inability to work or do usual activity
· Maximum intensity is death 
· Duration: The start and stop dates of AEs and SAEs will be identified and recorded. 
· Action taken in regards to the study drug. Does the AE or SAE cause the study medication to be temporarily or permanently discontinued?
· Relationship to study medication. The investigator will determine if the study medication contributed to the AE/SAE. Factors to consider:
· Exposure: Was the participant exposed to the study medication?
· Likely cause: Is the event reasonably explained by environmental factors or aetiology such as underlying disease?
· Re-challenge: Was the participant re-exposed to the study medication? If yes, did the event recur or worsen?
· Consistency with the study medication: Is the clinical/pathology presentation of the event consistent with previous knowledge regarding the study medication?
· Details of any treatment given.

[bookmark: _Toc107126832]Expectedness
SAEs must also be assessed for expectedness in this clinical setting. The investigator is responsible for determining whether an SAE is expected or not based on the underlying pregnancy and delivery, and the published reference safety information for ferric carboxymaltose (including this protocol and the summary of product characteristics, such as the MedSafe Data Sheet). An unexpected adverse event/reaction is one that is not reported in the reference safety information, is more severe than previously reported or is not reasonably explained by the underlying condition.
Review of all of the known information about the SAE should conclude one of the following:
Expected Events:
· Expected Unrelated Event: the SAE is expected based on the known information about the study drug or the underlying condition and is not considered to be related to the study drug. This is referred to as an Expected SAE.
· Expected Related Event: a SAE which the Investigator considers possibly, probably or definitely related to the study drug. This is referred to as a SAR – Serious Adverse Reaction.
Unexpected Events: 
· Unexpected Unrelated Event: the SAE is unexpected based on the known information about the drug or the underlying condition and is not considered related to the study drug. This is referred to as an Unexpected SAE.
· Unexpected Related Event: the SAE is unexpected based on the known information about the drug or the underlying condition and is considered possibly, probably or definitely related to the study drug. This is referred to as a SUSAR – Suspected Unexpected Serious Adverse Reaction (72).
Maternal death and maternal life-threatening complications should always be considered unexpected events in this population and require immediate reporting. 

[bookmark: _Toc107126833]Procedure for adverse and serious adverse event and reaction reporting
Any SAE will be monitored and reviewed by the safety monitoring personnel. All AEs and SAEs will be recorded on the eCRF. Haemovigilance notification of SAEs  for RBC-T will be sent to the appropriate DHB Blood Bank. AEs from FCM will be reported to the appropriate DHB pharmacy department by the health professional or safety monitoring personnel. If a SAR  to FCM occurs, we will report this to the Centre for Adverse Reactions Monitoring (CARM) via the New Zealand Pharmacovigilance Centre https://nzphvc.otago.ac.nz/reporting/. All SUSARS will be reported within 24 hours.

[bookmark: _Toc107126834]Potential benefits and risks of harm  of trial participation  
Table 1 outlines the known potential benefits and risks of harm for RBC-T and IV-iron FCM, including the severity of adverse reactions. By participating in the trial there are also potential risks of harm relating to collection of sensitive depression scores (using the EPDS). Safety planning in the event of a woman indicating major depression and/or safety concerns is focused on contact of the woman’s GP or LMC, whichever is most appropriate. This is outlined in detail in the ethics application.

Table 1. Potential benefits and harms of red blood cell transfusion and FCM infusion 

	
	Blood transfusion
	Ferric carboxymaltose

	Potential benefits
	· Immediate impact on Hb level (Hb 10 g/L per unit of blood)
	· A 15-minute infusion time
· Single 1000mg dose of iron results in replenished iron stores  (75) 
· Sustained impact on Hb level (mean Hb increase 18-32 g/L) (76) 

	Disadvantages and potential harm
	· A 2-3 hour infusion time
· One unit of red blood cells contains approximately 240mg iron which is insufficient to replenish iron stores (32) 
· Transfusion related adverse events (clearly attributable) 24.5:10,000 units transfused (73)
· Risk of red cell antibody sensitisation (74) and subsequent risk of haemolytic disease of the fetus and neonate in subsequent pregnancies (27)    
· Rate of infection 0.34: 100,00 units transfused (74) 
· Increased cost associated with administration observations and transfusion time (77) 
	· Serious adverse events i.e. anaphylaxis 1:200,000 (28) 
· Acute hypersensitivity e.g. hypotension, chest pain, palpitations, myalgia and arthralgia (28)  
· Injection site reactions 3% (38) 
· Skin discolouration of FCM reported as rare (≥1/10,000, <1/1000) in post marketing setting and clinical setting (59)
· Potential iron overload (75) 
· Hypophosphateaema (78) 
· Risk of infection (RR 1.33) (79)




[bookmark: _Toc107126835]Statistical methods
The data analysis is pre-specified. All of the data will be analysed as a single group, except for the secondary outcomes of comparing physical fatigue, haemoglobin and ferritin levels which will be analysed by intervention arm. 
The primary outcome will be considered as an overall recruitment rate and of those approached, with a secondary outcome assessing recruitment rates for Māori and Pacific women.
Descriptive analyses will be used to summarise the demographic data, obstetric data, baseline data and follow-up data including haemoglobin and ferritin levels, MFI, EPDS and babyfeeding codes.
The primary outcome of pilot trial recruitment rate will be calculated based on the number of recruited participants/the number of women approached or referred to participate. The overall estimated recruitment rate will be calculated based on the number of participants recruited/the number of broadly eligible (Hb 65-79 g/L) women birthing in the same study period within 1 week of birth, at the participating site. 
Secondary outcome analyses for physical fatigue will be made by repeated measures  of fatigue scores in analysis of variance (ANOVA) over each time-point; with baseline physical fatigue as the covariate. If a significant difference is found among the intervention arms a multiple comparison, or pairwise comparison, will be undertaken as a post-hoc test. Significance will be set at an alpha level of 0.05.
For analyses of the secondary outcome of haemoglobin, repeated measures of haemoglobin levels will be analysed in ANOVA over each time-point, with baseline haemoglobin as the covariate. If a significant difference is found, post-hoc multiple comparisons will be undertaken. For haemoglobin, the primary end-point for potential effectiveness of the study intervention will be assessed as the mean change from baseline to the six-week time-point.
Data will be analysed using IBM SPSS (Version 28) statistical software.

[bookmark: _Toc107126836]Study timeline
December 2021 – August 2022
· Protocol preparation
· Development of trial materials including surveys
· Health and Disability Ethics Committee (HDEC) application
· Site engagement and local governance
· Development of data collection system and randomisation service
August – November 2022
· Recruitment to the FIT Pilot Trial and Feasibility Study
February 2023
· Finalise follow-up data collection
February – March 2023
· Data analyses
· Consideration of the main FIT Trial
April - June 2023
· Preparation of FIT Pilot Randomised Trial results manuscript

[bookmark: _Toc107126837]Responsiveness to Māori and Te Tiriti o Waitangi
The FIT Pilot Trial is the fourth study in this series of studies on PPA which aims to improve care and outcomes for all women with PPA in Aotearoa. During this work we have identified differences in PPA rates and management by ethnicity and this has directed our aims to be more specific and improve equity of outcomes for Māori and Pacific women with respect to rates of PPA and interventions received. Furthermore, we are primarily concerned with outcomes that potentially affect hauora (well-being) of māma and pēpē (mothers and babies) rather than simply improved haematological outcomes. Hence, over the last 2-3 years we have been actively committed to a process of consultation and engagement with Māori to undertake research that is responsive to Māori. Our aim is to further this work and undertake research that potentially contributes to equity in health and wellbeing of wāhine (women), their pēpē and therefore also their whānau in the postpartum period. 
A consultation process with Māori began prior to the commencement of this series of studies with Māori Health Workers (Kathy Simmons and Toriana Hunt) from Christchurch Women’s Hospital. These early discussions were related to broader mahi (work) on maternal anaemia including audits and Maternity Blood Optimisation guideline development. The FIT Pilot Trial was then developed at the ON TRACK Network Research Concept Development Workshop in 2019. During this time Helen Wihongi, Director of Māori Health Research at the Waitematā and Auckland DHBs, provided feedback on the potential of this study to positively impact on wāhine with PPA. Subsequently, there have been ongoing and positive consultations with Māori research offices at Counties Manukau, Waikato and Canterbury DHBs for the observational study and interviews.
This engagement has included seeking every opportunity to communicate the studies’ findings in formal and informal settings with a view to have impact and to engage Māori in this next step, the FIT Pilot Trial and Feasibility Study. We have ongoing consultation and engagement with Lisa Kahu from Te tai o Maraokura (Kaupapa Māori provider of health and social services provider in Kaikoura) and Vice-chair of CDHB Women’s Health Consumer Advocacy group. We have also engaged with: Waimarie Onekawa (TVNZ My Māori Midwife) who passionately fosters healthy iron levels for hapu (pregnant) wāhine and whānau; Dr Amy Jones (Māori Equity Strategy & Research, WDHB) at a Wāhine Hapu research panel discussion; and Cara Meredith (Oranga Team Leader) with Te Puawaitanga ki Ōtautahi Trust, a Kaupapa Māori health provider. The PI has networked at a Māori Maternal Mental Health Workshop at Ōrākei Marae, Auckland, at a maternity and Wāhine Hapū research hui in Waikato, and at a Tama’ita’I Toi workshop on culturally competent care and perinatal mood disorders for Pacific women; on all occasions raising awareness on the associations between PPA, fatigue and postnatal depression. This project also has the support of Mana Whenua Māori midwives ki Tahu in Canterbury.
To optimise the design of the FIT Pilot Trial and Feasibility Study we have formed two working groups, the FIT Equity Advisory Group and the FIT Trial Design Group. With Lisa Kahu as Co-chair, the FIT Equity Advisory Group has utilised the MoH Health Equity Assessment Tool (HEAT) framework (54) to assess evidence-based differences in equity related to PPA; drawing on ethnicity and outcome data from the observational study to inform the process. The HEAT framework provides a systematic approach to understanding causal chains, structural and social determinants that contribute to inequities in PPA rates and outcomes (socio-economic, cultural and historical factors and the ongoing effects of colonialism and racism (47)). This study clearly cannot address larger structural and systemic issues that affect maternal and perinatal health. However, the HEAT framework has guided us in the design of pilot trial interventions that aim to reduce inequities by inclusion of those most likely to benefit and in generating high-quality evidence for the best management of moderate-to-severe PPA for all women. We anticipate that generating national best practice guidelines (once we have the evidence) will be an indirect pathway to start to address equitable delivery of optimal health care for all women with PPA in Aotearoa, New Zealand.
This mahi is ongoing and has also been informed by the interviews of ethnically diverse women’s experience of PPA, and of multi-disciplinary clinicians providing care, and by the working groups. As such the FIT Pilot Trial and Feasibility Study is an ongoing ethnically and professionally diverse collaboration involving Māori clinicians, a Kaupapa Health care provider, a Pacific researcher, consumer representatives, clinical triallists, midwives, obstetricians, anaesthetists and experts in Patient Blood Management, transfusion medicine, pharmacology and biostatistics. Once the FIT Pilot Trial and Feasibility Study is complete, we will evaluate the impact and outcomes of the interventions in an iterative process using the HEAT framework. This mahi will help inform the design of the future definitive FIT Trial.
This mahi honours Te Tiriti O Waitangi obligations and the principles of rangatiratanga (partnership), whai wahi (participation) and kaitiakitanga (protection). These principles are integral to the National Ethics Advisory Committee (NEAC) (71) that guides researchers in Aotearoa, and forms the interface between Māori and research. The FIT Pilot Trial and Feasibility Study has adopted an equity-based approach in responsiveness to Māori as described by Reid et al. (72). This approach is to carefully consider the research relevance to Māori, Māori as participants and promotion of the Māori voice. These ethical aspects are outlined below. 

[bookmark: _Toc107126838]Ethics

[bookmark: _Toc107126839]Ethics and locality approvals
This study is guided by the NEAC  (71) standards that are based on Te Ara Tika (73) and bioethics principles. Te Ara Tika is a Māori ethics framework drawing on tikanga (customary practices) and meaning ‘to follow the right path’. These principles are equally important for all people in Aoteroa, New Zealand. The four tikanga based principles are whakapapa (relationships), tika (research design), manaakitanga (cultural and social responsibility) and mana (justice and equity). Elements of these principles are incorporated within our processes that address the specific ethical issues.
Ethics approval will be sought from the Health and Disability Ethics Committee (HDEC). Following ethics approval, we will seek local governance (locality) approval at each DHB for the participating hospital. This approval process includes consultation and approval by Māori Research Offices at each DHB. We will also be seeking support from New Zealand College of Midwives regional research committees to approach LMC midwives within the participating site’s region who mostly provide care for Māori and/or Pacific women.
The FIT Pilot Trial and Feasibility Study will randomise women to one of three intervention arms. Each arm is a current normal standard of care in the treatment of moderate-to-severe PPA with IV-iron and/or RBC-T. Women will be recruited and randomised in the early postpartum period, between giving birth to one week postpartum. This is a vulnerable time for women.  For the women, we will be gathering potentially sensitive data on their mental health after birth as we apply the screening tool for postnatal depression. There are ethical issues that are likely to arise for all participants from this study, especially for the women. The individual and collective rights of the participants are actively protected with measures to safeguard those rights, and detailed in the HDEC ethics application process. The key ethical issues are:
1. Full and informed choice for participation  
2. Protection of the participant’s personal information, privacy and confidentiality
3. Limitation of the risk of unintended harm
4. Data management, data sovereignty and indigenous data

For women participants, the PICF clearly outlines the potential benefits and risks of harm of the study to enable women to make a full and informed decision for participation. The privacy and confidentiality of the study data will be protected during each phase of the research cycle. The data will be collected on the  the eCRF or hard copy CRF. For all participants the collection of data will not be anonymous, however the data will be anonymised as soon as practicable by removing identifiable data. The randomised women are most at risk of unintended harm due to the collection of sensitive data, the potential for unintended results arising from the sensitive data, and the risk of unintended harm from treatment intervention adverse reactions, as outlined in Table 1. However, this is considered minimal risk (72) as the rates on adverse reactions and serious adverse reactions are the same as for women receiving routine standard of care for the treatment of moderate-to-severe PPA. 
There is a potential unintended harm of an inequitable burden on disadvantaged communities, if advantaged communities benefits more from an interventional study  (72). Therefore, we have designed the FIT Pilot Trial with the explicit aim of engaging and benefitting women from disadvantaged communities in terms of rates and management of PPA.
For all participants we will acknowledge the risks of unintended harm in the PICF, however it is less likely that there will be unintended harm for health professionals and research personnel.

[bookmark: _Toc107126840]Data management
A data management plan has been developed by the PI using the HDEC data (and tissue) management plan (DTMP) template. The DTMP outlines the methods used to protect the sensitive health data through the processes of data collection, analysis, dissemination and publication, storage and destruction. The DTMP has been developed according to NEAC (2019) (72) and HDEC (82) standards including principles of Māori Data Sovereignty.  It is also guided by the New Zealand MOH Health Information Standards Organisation (HISO) (83) and other key legislation (72,84,85). The DTMP is a dynamic document and will be updated as required. The PI is responsible for implementing, reviewing and revising the DTMP in consultation with the investigator team. 

[bookmark: _Toc107126841]Access to data
The investigator team will have access to the full set of data, overseeing analysis, interpretation and reporting of the results. Where possible we will adhere to Māori Data Sovereignty Network principles, as developed by te Mana Raraunga  (https://www.temanararaunga.maori.nz) and supported in NEAC (72). These principles will be detailed in the DTMP. A key goal of Māori data sovereignty is to protect the data from future harm, including the reuse of Māori data (72). In balancing the individual’s rights to rangatiratanga (authority or control) over the data, the collective Māori rights and benefits from the future use of the data will prevail over individual rights. We will treat Māori data and all data with respect and sensitivity. Published data will only be available to approved researchers under specific data-sharing arrangements as provided by the Clinical Data Research Hub, based at the Liggins Institute, University of Auckland (https://wiki.auckland.ac.nz/researchhub). 
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If the pilot study commences, enrolment and follow-up may still be suspended. Where possible data may be collected by telephone, video call or email. Laboratory samples may still be collected by the investigator if home follow-ups are permissible and do not place the women, her whānau or the investigator at risk. In the event of study suspension, we will notify the appropriate authorities. 
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EXCLUSIVE BREASTFEEDING: The infant has never, to the mother’s knowledge, had any water, formula, or other liquid or solid food. Only Breastmilk or expressed, and prescribed* medicines have been given from birth (* prescribed as per the medicines act 1981, note: formula is not a prescribed medicine). 
FULLY BREASTFEEDING: The infant has taken breastmilk only, no other liquids or soilds except a minimal amount of water or prescribed medicines, in the last 48 hours.
PARTIAL BREASTFEEDING: The infant has taken some breastmilk and some infant formula in the past 48 hours.
ARTIFICIAL FEEDING: The infant has had no breastmilk but has had alternative liquid such as infant formula with or without solid food in the last 48 hours.
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	Data to be collected for postpartum randomised women

	Demographics

	Hospital site: 

	Age

	Prioritised ethnicity (standard census question)

	Decile or deprivation quintile if supplied (otherwise suburb to allow for calculation of deprivation index) 

	Obstetric/Medical History

	Body Mass Index, or if not available height and weight at booking

	Smoking status at two weeks postpartum: non-smoker/smoker

	Gravidity (number of pregnancies)

	Parity (number of births)

	Clinical Data

	Newborn DOB

	Mode of birth: Spontaneous vaginal; assisted vaginal; elective caesarean section; emergency caesarean section

	Anaemic before birth (Hb<105 g/L)? yes/no/unknown

	Iron-deficient before birth (ferritin <30 mcg/L)? yes/no/unknown

	Outcome measurements at:
 T1w 1 week (± 2 days), T6w 6 weeks (± 3 days), and T12w 12 weeks (± 1 week) from baseline

	Multidimensional Fatigue Inventory (MFI): total score and scores for physical fatigue.

	Edinburgh Postnatal Depression score:

	Babyfeeding codes  

	Hb and ferritin levels

	Has oral iron been prescribed yes/no
If yes, what dose?
If yes, what is the compliance?

	Recruitment survey for randomised women 

	Recruitment survey for women who decline randomisation but consent to a survey 

	End of study survey for randomised women 
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MFI® MULTIDIMENSIONAL FATIGUE INVENTORY

® E. Smets, B.Garssen, B. Bonke.

Instructions:

By means of the following statements we would like to get an idea of how you have been fecling lately.
There is, for cxample, the statement:

"I FEEL RELAXED"
If you think that this is entirely true, that indeed you have been feeling relaxed lately, please. place an X in
the extreme left box: like this:

yes, that is true

02 O3 Q4 Qs no, that is not true

The more you disagree with the statement, the more you can place an X in the direction of "no, that is not
true". Please do not miss out a statement and place only one X in a box for each statement.

1|1 feel fit. yes,thatistrue | (1 | Q2 | 03 | Q4 [ Qs | no, thatis not true
2 | Physically. I feel only able to do a little.  yes,thatistrue | Q1 | Q2 | Q3 | Q4 | Qs | no, that s not true
3 |Ifeel very active. yes,thatistrue | 01 | Q2 | O3 | Q4 [ Qs | no, thatis not true
4|1 feel like doing all sorts of nice things. ~ yessthatistrue | 01 | Q2 | Q3 | Q4 | Qs | no, thatis not true
5 | feel tired. yes,thatistrue | Q1 | Q2 | Q3 | O4 [ Qs | no, thatis ot true
6 |1 think I do alotin a day. yes,thatistrue | 01 [ 02 | O3 | Q4 | Os | no, thatis not true
7 | When I am doing something, I can yes,thatistrue | (1 | Q2 | 03 | O4 [ Qs | no, thatis not true
keep my thoughts on it.
8 | Physically I can take on a lot. yes,thatistrue | Q1 | Q2 | O3 | Qs | Qs | no, that s not true
9 | I dread having to do things. yes,thatistroe | O | Q2 | O3 | Q4 [ Qs | no, thatis not true
10 |1 think I do very little in a day. yes,thatistrue | 01 | Q2 | O3 | Q4 [ Qs | no. thatis not true
11 | T can concentrate well. yesthatistrue | Q1 | Q2 | O3 | Q4 | Qs | no,thatisnot true
12 |Tam rested. yesthatistrue | (1 | O2 [ 03 | 04 | Qs | no, thatis not true
13 | It takes a lot of effort to concentrate yes,thatistrue | Q1 | Q2 | Q3 [ Q4 | Qs | oo, thatis not true

on things.

14 | Physically I feel I am in a bad condition. yesthatistrue | Q1 | O2 | O3 | Q4 | Qs | no, thatis not true

15 | T have a lot of plans. yes,thatistrue | O | Q2 | O3 | Q4 | Qs | o, thatis not true
16 |1 tire casily. yes,thatistrue | O | Q2 | O3 | Q4 | Qs | o, thatis not true
17 |1 get little done. yes, that is true 1| 02|03| 04| 0s no, that is not true
18 |1 don't fecl like doing anything. yes.thatistrue | O | Q2 | O3 | Q4 | Qs | oo, thatis not true
19 [My thoughts casily wander. yesthatistrue | Qi | Q2 | O3 | Q4 | Qs

20 |Physically I feel I am in an excellent yes,thatistrue | 01 | Q2 | Q3 | Q4 [ Qs | no, thatis not true
condition.
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Edinburgh Postnatal Depression Scale’ (EPDS)

Postpartum depression is the most common complication of childbearing.? The 10-question Edinburgh
Postnatal Depression Scale (EPDS) is a valuable and efficient way of identifying patients at risk for “perinatal”
depression. The EPDS is easy to administer and has proven to be an effective screening tool.

Mothers who score above 13 are likely to be suffering from a depressive illness of varying severity. The EPDS
score should not override clinical judgment. A careful clinical assessment should be carried out to confirm the
diagnosis. The scale indicates how the mother has felt during the previous week. In doubtful cases it may

be useful to repeat the tool after 2 weeks. The scale will not detect mothers with anxiety neuroses, phobias or

personality disorders.

VWomen with postpartum depression need not feel alone. They may find useful information on the web sites of

the National Women’s Health Information Center <svwww dwomen.gov> and from groups such as Postpartum
Support International =swww . chss. iup.edu/postpartum=>= and Depression after Delivery

<=www.depressionafterdelivery.com=>.

|scoriINnG

QUESTIONS 1, 2, & 4 (without an *)
Are scored O, 1, 2 or 3 with top box scored as O and the bottom box scored as 3.

QUESTIONS 3, 5-10 (marked with an ¥*)
Are reverse scored, with the top box scored as a 3 and the bottom box scored as O. -

Maximum score: 30
Possible Depression: 10 or greater
Always look at item 10 (suicidal thoughts)

Users may reproduce the scale without further permission, providing they respect copyright by quoting the
names of the authors, the title, and the source of the paper in all reproduced copies.

Instructions for using the Edinburgh Postnatal Depression Scale:

1. The mother is asked to check the response that comes closest to how she has been feeling
in the previous 7 days.

2. Al the items must be completed.

3. Care should be taken to avoid the possibility of the mother discussing her answers with
others. (Answers come from the mother or pregnant woman.)

4. The mother should complete the scale herself, unless she has limited English or has difficulty
with reading.

'Source: Cox, J.L., Holden, J.M., and Sagovsky, R. 1987. Detection of postnatal depression: Development of the 10-item

Edinburgh Postnatal Depression Scale. British Jourmal of Psychiatry 150:782-786.

2Source: K. L. Wisner, B. L. Parry, C. M. Piontek, Postpartum Depression N Engl J Med vol. 347, No 3, July 18, 2002,
194-199
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Edinburgh Postnatal Depression Scale” (EPDS)

Name: Address:
Your Date of Birth:
Baby’'s Date of Birth: Phone:

As you are pregnant or have recently had a baby, we would like to know how you are feeling. Please check
the answer that comes closest to how you have felt IN THE PAST 7 DAYS, not just how you feel today.

Here is an example, already completed.

I have felt happy:
[ Yes, all the time

Yes, most of the time This would mean: “I have felt happy most of the time” during the past week.
[ No, not very often Please complete the other questions in the same way.
(=] No, not at all

INn the past 7 days:

1. 1 have been able to laugh and see the funny side of things *6. Things have been getting on top of me
[==} As much as | always could =] Yes, most of the time | haven’t been able
(=] Not quite so much now to cope at all
[ Definitely not so much now o Yes, sometimes | haven't been coping as well
] Not at all as usual
(] No, most of the time | have coped quite well
2. 1 have looked forward with enjoyment to things ] No, | have been coping as well as ever
(] As much as | ever did -
o Rather less than | used to =7 1 have been so unhappy that | have had difficulty sleeping
[} Definitely less than | used to =] Yes, most of the time
[ ] Hardly at all [==} Yes, sometimes
[ Not very often
>3- I have blamed myself unnecessarily when things =2 No, not at all
went wrong
(] Yes, most of the time >8 1 have felt sad or miserable
[ Yes, some of the time (] Yes, most of the time
[} Not very often o Yes, quite often
[s=} No, never [} Not very often
[} No, not at all
4. I have been anxious or worried for no good reason
=} No, not at all 9 I have been so unhappy that | have been crying
o Hardly ever [} Yes, most of the time
(] Yes, sometimes [m=} Yes, quite often
(] Yes, very often ] Only occasionally
= No, never
= I have felt scared or panicky for no very good reason
o Yes, quite a lot *10 The thought of harming myself has occurred to me
=] Yes, sometimes O Yes, quite often
[ ] No, not much [ Sometimes
o No, not at all fu] Hardly ever
o Never
Administered/Reviewed by Date

'Source: Cox, J.L., Holden, J.M., and Sagovsky, R. 1987. Detection of postnatal depression: Development of the 10-item
Edinburgh Postnatal Depression Scale. British Journal of Psychiatry 150:782-786 .

2Source: K. L. Wisner, B. L. Parry, C. M. Piontek, Postpartum Depression N Engl J Med vol. 347, No 3, July 18, 2002,
194-199

Users may reproduce the scale without further permission providing they respect copyright by quoting the names of the
authors, the title and the source of the paper in all reproduced copies.




