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Abstract
Background:

Fatigue due to iron de�ciency anaemia (IDA) has not been regularly evaluated in clinical studies. The aim
of this study is to assess patient reported outcomes amongst individuals diagnosed with IDA before and
after receiving intravenous ferric carboxymaltose. Fatigue and satisfaction will be measured using the
validated Functional Assessment of Chronic Illness Therapy – Fatigue (FACIT-fatigue) scale and the
validated Nordic Patient Experiences Questionnaire (NORPEQ), respectively.

Methods:

Thirty eligible patients receiving IV ferric carboxymaltose at the Royal Brisbane and Women’s Hospital
were enrolled to participate in interviews; two patients were lost to follow up. Mean change in FACIT-
fatigue score from the baseline day of IV ferric carboxymaltose treatment to week 4 post treatment was
measured. Patient satisfaction with the overall process of treatment was measured on the day of
treatments. Approval for Ethics exemption was obtained by the RBWH ethics committee.

Results:

A one-way ANOVA was conducted to compare the patient questionnaire results at baseline on the day of
receiving the IV ferric carboxymaltose and after a four week follow up via telephone interview. There was
a signi�cant effect of improvement of FACIT-fatigue scores on follow up at the p<.05 level [F(1,54), = 7.60,
p = .008]. Patient satisfaction was assessed by analysing NORPEQ, an 8-item questionnaire. Patients had
reported overall higher satisfaction scores at baseline and follow-up, averaging 91% and 94%, respectively
and were not signi�cant in treatment at the p<.05 level [F(1,52), = 1.37, p = .246].

Conclusions:

The use of validated patient reported outcome measures and experiences provides valuable insights into
the patients’ perspective. Physiological and biochemical data outcomes are often used as the gold-
standard of medical research. However, patient experience and self-perceived physiological improvement
are imperative when measuring the success of a medical intervention and the bene�ts it provides to
patients and consumers. Further research is needed to combine the subjective patient experience data
with objective physical, biochemical, or physiological data. Combined, they can provide a thorough and
comprehensive assessment of an intervention. Furthermore, a comparison of outcomes administering IV
iron or oral iron therapy would provide valuable information about e�cacy.

Trial registration:

Not registered

Background
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The World Health Organization (WHO) de�nes anemia according to hemoglobin thresholds of < 120 g/L
in non-pregnant women and < 130 g/L in men (3). Anemia is a global issue with signi�cant health, social,
and economic consequences. According to the WHO, the global prevalence of this blood disorder is
1.62 billion people, or 24.8% of the population (3). It is associated with increased morbidity and mortality,
and is the leading impairment for males, and females in years lived with disability (YLD) according to the
2017 Global Burden of Disease report (4). This includes adverse effects on mental and psychomotor
development in infants, increased risk of preterm birth, low birth weight, and infant and maternal mortality
(5, 6, 7). Anemia is also associated with increased risk of infection, and heart failure (8). Although there
are many types of anemia, IDA is the most common and has a signi�cant global burden, despite being
the most treatable of all anemias (9). Additionally, IDA is associated with decreased quality of life,
productivity, and physical functioning (10). It is also an independent risk factor for increased length of
hospital stay and poor clinical outcomes in patients undergoing surgery (11).

The symptoms commonly seen in IDA may be due to the anemia itself or due to a de�ciency in iron.
These symptoms include fatigue, poor concentration, lack of endurance, tachycardia, pica, restless leg
syndrome and hair loss (12).

Oral iron is considered the suitable �rst line therapy for iron de�ciency and iron de�ciency anemia except
for conditions such as gastric bypass, heavy uterine bleeding, and in�ammatory bowel disease (13, 14).
Oral iron is also not recommended in those requiring rapid repletion of iron, such as in patients who are
less than 2 months away from a non-deferrable surgery, because IDA further complicates the morbidity
and mortality seen in perioperative patients. Even so, the e�cacy of oral iron replacement may be
hindered by patient compliance owing to its long treatment course and common side effects. Treatment
with oral iron may take up to 6 months to replete iron stores (15, 16). Additionally, a signi�cant number of
patients report gastrointestinal side effects, which has been shown to hinder adherence to treatment (17).
Adherence rates to oral iron range from 40–60% in patients with IDA (18). Other side effects of oral iron
include constipation, diarrhea, metallic taste, and thick, green and tenacious stool. Additionally,
endoscopies in patients taking oral iron often commonly shows ulcerative erosions and gastritis (19).

Even with strict compliance, iron absorption is not necessarily assured and can be affected by other
factors. Ideally, oral iron should be taken on an empty stomach at least 1 hour prior to a meal with a
source of vitamin C to maximize absorption. Moreover, substances that inhibit iron absorption such as
�ber, milk, tannins (in tea or coffee), and stomach-acid inhibiting medications should be avoided several
hours prior to taking oral iron.

Therefore, intravenous ferric carboxymaltose (Ferinject®) is an effective option to correct iron de�ciency
anemia in patients for whom oral iron preparations are ineffective or cannot be administered.

Patient Reported Outcomes in Clinical Research
Patient-Reported Outcomes (PROs) are tools used to assess health experiences including how patients
feel or function in relation to their health, disease, or treatment (20). PROs offer valuable insights into the
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patients’ perspective that can provide a thorough and comprehensive assessment of an intervention
when combined with objective physical, biochemical, or physiological data. Therefore, PROs can be used
as primary or secondary trial endpoints in clinical trials (21).

The use of PRO measures in clinical trials has been increasing, particularly in oncology research where
PROs provide valuable information on quality of life and adverse effects of chemotherapy treatments (22,
23). This trend will likely continue to increase with initiatives such as the Patient-Focused Drug
Development and Food and Drug Administration (FDA) PRO Guidance (24).

The use of PROs is growing within clinical practice and has been associated with enhanced physician
satisfaction, improved physician-patient relationships due to shared decision making, and increased
work�ow e�ciency (25).

The Ideal PRO instruments
The PRO tools that are used must have a high content validity, which is de�ned as the extent to which an
instrument measures the important aspect of concepts that developers or users purport it to assess (20).
The importance of a high content validity is stressed by the United States (US) Food and Drug
Administration and the European Medicines Agency (20).

The PRO instrument should also be speci�c to the concept being measured, should have an optimum
number of items, and should have proper evidence for the conceptual framework it strives to measure.
The PRO instrument should have strong content, construct and criterion validity. It should also have
strong test-retest reliability, internal consistency and inter-interviewer reliability.

PROs Used in Patients with IDA
Staibano et al. conducted a scoping review of patient reported outcome measures used in the treatment
of anemia based on studies published from 1990 to 2017 (26). Of the 3,224 studies identi�ed, 130 met
their eligibility criteria. PROs were speci�ed as primary outcome measures in 25.4% of studies and as
secondary outcome measures in 56.9% of studies. In 21.5% of studies PROs were reported but not
speci�ed as primary or secondary endpoints. In contrast, 40% of studies reported only laboratory
outcomes, such as hemoglobin levels or number of patients reaching hemoglobin target as the primary
end point.

Based on a review by Staibano et all. the most commonly used PROM was the Functional Assessment of
Cancer Therapy (FACT) and Functional Assessment of Chronic Illness Therapy-Fatigue (FACIT-Fatigue)
(26). FACT/FACIT-fatigue was originally developed to measure cancer-associated fatigue but has since
been shown to assess fatigue and related symptoms on daily activities in various chronic conditions. The
content validity and psychometric validity of the FACIT-Fatigue scale in IDA patients has been proven
(27). It has also been proven in hospitalized patients with IDA (28).

The second most commonly used PROM is the Linear analogue scale assessment (LASA). LASA was
most commonly used to assess quality of life in cancer patients and was psychometrically sound to use
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as a short questionnaire in cancer patients (29). However, no further studies could be found to
demonstrate the psychometric validity in peri-operative patients with IDA.

The third most commonly used PROM is the 36 item short form survey (SF-36). This PROM is a validated
instrument in anemic patients with chronic kidney disease (30). In a study conducted by Sim et al., the SF-
36 PROM was used in conjunction with other validated measures to assess preoperative anemia,
functional outcomes and quality of life following hip fracture surgery (31).

The Kidney disease quality of life instrument (KDQOL) measure is designed to assess quality of life in
patients with kidney disease. This PROM has a proven reliability and construct validity for assessing
health-related quality of life among dialysis patients (32). The European Platform of Cancer Research
(EORTC) Quality of Life of Cancer Patients questionnaire (QLQ C30) is effective in the measurement of
quality of life in cancer patients, and the Kansas City Cardiomyopathy Questionnaire (KCCQ)
questionnaire is a commonly used instrument to measure quality of life and health status for patients
with heart failure (33).

Measuring Patient Experiences instead of Patient Satisfaction Using Validated Patient Reported
Experience Measures

PREMs are used to measure patient experiences in the inpatient setting. There are a number of PREMs
that have been shown to be valid and reliable. Smith et al. (2015) conducted a scoping review on the
Patient-Reported Experience Measures to rank PREM tools based on validity and reliability (34). The
Nordic Patient Experiences Questionnaire (NORPEQ) was shown to have strong reliability and validity
(35).

Study Aim:
The aim of our study was to evaluate patient reported outcomes amongst individuals diagnosed with IDA
before and after receiving intravenous ferric carboxymaltose. The severity of fatigue and patient
satisfaction with treatment were assessed using the validated Functional Assessment of Chronic Illness
Therapy – Fatigue (FACIT-fatigue) scale and the validated Nordic Patient Experiences Questionnaire
(NORPEQ) (35, 36). Additionally, we measured overall patient satisfaction and experiences during the
intravenous procedure.

Methods
Thirty eligible patients receiving IV ferric carboxymaltose at the Royal Brisbane and Women’s Hospital
were enrolled to participate in interviews between January 2019 and October 2019. Patient eligibility was
determined based on the following criteria: comprehension of spoken English; the ability to provide
informed verbal consent; nil previous or recent (within < 2 month) administration of IV ferric
carboxymaltose; no contraindications to the administration of IV ferric carboxymaltose. No restrictions
were made on patient demographics including gender, age and medical history. Two patients were lost to
follow-up and removed from the study results.
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Patient demographics were collected via electronic patient record systems such as the Viewer and
Integrated Electronic Medical Record (ieMR). Pathology results were also collected from private pathology
providers, Sullivan and Nicolaides and Queensland Medical Laboratory (QML) pathology.

Mean change in FACIT-fatigue score from the baseline day of IV ferric carboxymaltose treatment to week
4 post treatment was measured. Eligible patients were asked to complete the FACIT-Fatigue scale (version
4) survey during their procedure. The survey included 13 questions assessing fatigue across a range of
activities during the last seven days (Table 1). Responses are measured on a scale of zero to four, with
zero being “not at all” and four being “very much.” A score of less than 30 indicates severe fatigue. The
higher the score, the better the quality of life.

Table 1
FACIT fatigue scale

FACIT Fatigue Scale (Version 4)

Below is a list of statements meant to gauge how tired you feel. Please indicate your response as it
applied to the past 7 days.

  Not at
all

A little
bit

Some-
what

Quite
a bit

Very
much

0 1 2 3 4

HI7 I feel fatigued          

HI12 I feel weak all over          

An1 I feel listless (“washed out”)          

An2 I feel tired          

An3 I have trouble starting things because I am
tired

         

An4 I have trouble �nishing things because I am
tired

         

An5 I have energy          

An7 I am able to do my usual activities          

An8 I need to sleep during the day          

An12 I am too tired to eat          

An14 I need help doing my usual activities          

An15 I am frustrated by being too tired to do the
things I want to do

         

An16 I have to limit my social activity because I
am tired
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Patient satisfaction with the overall process of treatment was also measured on the day of treatment
using the NORPEQ Questionnaire. The NORPEQ questionnaire is an 8-item survey with a higher score
indicating a higher level of patient satisfaction (Table 2). All follow up interviews were conducted via
telephone. Prior to study commencement, approval for Ethics exemption was obtained by the RBWH
ethics committee (LNR/2019/QRBW/50352).

Table 2
NORPEQ Questionnaire

NORPEQ Questionnaire

Below are questions regarding your experience in the hospital

To what extent… Not
at
all

To a
small
extent

To
some
extent

To a
large
extent

To a very
large
extent

1 2 3 4 5

Were the doctors easy to understand?          

Did you have con�dence in the doctors'
professional knowledge?

         

Did you have con�dence in the nurses'
professional knowledge?

         

Did the nurses take care of you?          

Did the doctors and nurses show interest in you
when you were describing your situation?

         

Did you receive su�cient information prior to
examination?

         

Was the overall care and treatment you received
at the hospital satisfactory?

         

Do you think that you in any way received the
wrong medical treatment?

         

Results

Demographics:
The median age of patients in this study was 55.5 years; the youngest patient in the study was 23 and the
oldest 90 (Table 3). The median body mass index was 31.5 with a range of 28.8 to 36.3, which is
categorized as obese according to the WHO de�nition. The majority of study participants were Caucasian
(88.8%), with an even distribution of gender.
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Table 3
Demographic data in iron transfusion patients with anaemia. IBD, in�ammatory bowel disease (crohn’s
and ulcerative colitis); RA, rheumatoid arthritis; CD, celiac disease; SLE, systemic lupus erythematosus;

MCV, mean cell volume; TIBC, total iron binding capacity.
Variable (n = 28) Number of

Patients
Mean (SD)/ Median (Range)/
Percentage (%)

Gender (female) 15 53.5%

Body Weight (kg) 25 92.6 (27.7)

Body Mass Index (kg/m2) 24 31.5 (28.8–36.3)

Age (years) 28 55.5 (44.5–73.3)

Age    

  21–30 4 14.3%

  41–50 7 25.0%

  51–60 4 14.3%

  61–70 3 10.7%

  71–80 6 21.4%

  81–90 4 14.3%

Ethnicity    

  White/ Caucasian 25 88.8%

  Asian 1 3.7%

  Maori/ Polynesian 1 3.7%

  Other (Iranian) 1 3.7%

Co-morbidities    

  Chronic kidney disease 12 42.9%

  Diabetes mellitus (type 1 and type
2)

9 35.7%

  Ischaemic heart disease 6 25.0%

  In�ammatory diseases (IBD, RA, CD,
SLE )

6 21.4%

  Congestive cardiac failure 4 14.3%

  Small bowel angioectasia 4 14.3%

  Metastatic cancer 3 10.7%
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Variable (n = 28) Number of
Patients

Mean (SD)/ Median (Range)/
Percentage (%)

  Nephrotic syndrome 3 10.7%

  Chronic obstructive pulmonary
disease

2 7.1%

  Abnormal uterine bleeding 2 7.1%

  Liver cirrhosis 1 3.6%

Medications    

  Antiarrhythmics 10 35.7%

  Antihypertensives 8 28.6%

  Proton-pump inhibitors 5 17.9%

  Non-steroidal anti-in�ammatories 1 3.6%

Type of Patient    

  Medical 21 75%

  Surgical 7 25%

There was a large range of common co-morbidities found in these patients, the most prevalent being
chronic kidney disease, which was present in 42.9% of participants (Fig. 1). The most prevalent
medication group in study participants was anti-hypertensives (35.7%), followed by anti-arrhythmics
(28.6%). The majority of patients included in this study were medical patients (75%) as opposed to
surgical patients (25%).

PROM/PREM results
A one-way ANOVA between subjects was conducted to compare the patient questionnaire results at
baseline on the day of receiving the IV ferric carboxymaltose and after a four week follow up via
telephone interview (Table 4). Two patients were lost to follow-up and removed from analysis.
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Table 4
One-way ANOVA comparing FACIT scores pre iron infusion to 4 weeks post infusion

  Facit-Pre Facit-Post Difference Norpeq-pr Norpeq-po Difference

Patient 1 39 44 5 35 39 4

Patient 2 22 35 13 39 39 0

Patient 3 40 44 4 32 39 7

Patient 4 44 44 0 39 39 0

Patient 5 13 44 31 39 39 0

Patient 6 28 22 -6 38 39 1

Patient 7 17 30 13 39 39 0

Patient 8 22 39 17 39 39 0

Patient 9 30 37 7 39 39 0

Patient 10 17 34 17 39 38 -1

Patient 11 39 44 5 34 38 4

Patient 12 14 23 9 37 39 2

Patient 13 41 40 -1 29 28 -1

Patient 14 10 31 21 38 39 1

Patient 15 19 44 25     0

Patient 16 36 38 2 39 39 0

Patient 17 43 44 1 39 39 0

Patient 18 38 38 0 39 39 0

Patient 19 49 51 2 27 31 4

Patient 20 47 47 0 39 39 0

Patient 21 34   -34 36   -36

Patient 22 18   -18 24   -24

Patient 23 39 42 3 39 39 0

Patient 24 44 40 -4 39 39 0

Patient 25 26 25 -1 39 39 0

Patient 26 52 52 0 35 36 1
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  Facit-Pre Facit-Post Difference Norpeq-pr Norpeq-po Difference

Patient 27 16 43 27 39 39 0

Patient 28 19 33 14 37 34 -3

Patient 29 34 37 3 30 35 5

Patient 30 22 36 14 36 39 3

AVERAGE 28.9 37.60714   36.3 37.8  

StDev 13.2 9.1   4.1 2.8  

StError 2.4 1.7   0.8 0.5  

There was a signi�cant effect of improvement of FACIT-fatigue scores on follow up at the p < .05 level
[F(1, 54), = 7.60, p = .008]. Patient satisfaction was assessed by analysing NORPEQ, an 8 item survey in
which a higher score correlates with higher patient satisfaction. Patients had reported overall higher
satisfaction scores at baseline and follow-up, averaging 91% and 94%, respectively and were not
signi�cant in treatment at the p < .05 level [F(1, 52), = 1.37, p = .246]. All patients said they would go
through the procedure of getting an iron infusion again. In response to a question about whether they
noticed a difference physically after receiving the infusion, participants had many positive comments to
say, such as “yes, I can now walk up the stairs without stopping” and “yes, I feel less dizzy”.

Discussion
The goal of this study was to evaluate patient reported outcomes before and after receiving intravenous
ferric carboxymaltose in individuals who had been diagnosed with iron de�ciency anaemia. This study
found that participants experienced a signi�cant improvement in perceived functional capacity at 4
weeks post IV ferric carboxymaltose administration. This response correlates with the anticipated time for
IV iron uptake and synthesis within the body (37). Other studies have found a similar improvement in
patient reported fatigue after an intravenous iron infusion (26, 38, 39, 40, 41). Darlington et al. (2008)
found that exercise capacity and symptoms improved after an iron infusion in patients with congestive
cardiac failure (CCF) and iron de�ciency, and that this effect was more pronounced if the patient was also
anaemic (37). Bolger et al. (2006) also reported that intravenous iron infusion improved exercise capacity
and reduced symptoms in CCF patients (42). Holm et al. (2018) found a statistically signi�cant reduction
in fatigue after intravenous iron isomaltoside in women who have had a postpartum haemorrhage (38).
Similarly, Seid (2014) found that iron infusions in women with abnormal uterine bleeding and IDA
resulted in a signi�cant improvement in self-reported quality of life (39).

None of the study participants experienced any adverse side effects relating to the treatment, and all
participants conveyed con�dence in their understanding of why they were receiving the treatment and its
intended purpose. All participants felt they were receiving the appropriate treatment for their underlying
conditions, leading researchers to believe that participants had been well educated prior to their treatment
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and that they had an appropriate level of trust in their treating physicians and nursing staff. Interestingly,
a randomized trial of intravenous and oral iron therapy in chronic kidney disease patients found that IV
iron therapy was associated with an increased risk of serious adverse events (43). However, this result
was not replicated in other literature (26, 38, 39, 40, 42, 44).

Most studies on the bene�ts of iron infusions are targeted at a speci�c patient sub-group, the age, gender
and ethnicity pro�le of patients in this study are comparable to similar research (2, 11, 26, 27, 46). Other
studies into iron de�ciency anaemia identi�ed a similar list of patient co-morbidities as those recorded by
this study. Carson et al. (2016) found that only 11.3% of patients had a history of cardiovascular disease;
9.8% of patients had diabetes mellitus; and they did not record whether patients had CKD (47). In
contrast, this study found 25% of patients to have ischaemic heart disease (IHD) and 35.7% had diabetes
mellitus (DM). Carson et al. (2016) exclusively evaluated surgical anaemic patients, whereas 75% of the
patient cohort in this study were medical patients who often have more comorbidities, this could account
for the higher rates of IHD and DM (46). Acaster et al. (2015) conducted research to validate the FACIT-
fatigue scale as a measurement of fatigue in iron de�ciency anaemia patients (27). They found that
42.8% of their patient population had the co-morbidity of abnormal uterine bleeding (AUB), in comparison
to this study which found only 7.1% of patients had this condition (27). Acaster et al. (2015) also found
4.8% of their patients to have cancer and 28.5% of their patients to have GI disorders (27). This study only
recorded metastatic cancer patients (10.7%) and GI disorders have been included in in�ammatory
conditions, which includes rheumatoid arthritis and systemic lupus erythematosus as well as
in�ammatory bowel disease and celiac disease (21.4%).

Chronic kidney disease (CKD) was found to be the most prevalent co-morbidity among the patient cohort
(42.9%). Iron de�ciency anaemia is a common complication of chronic kidney disease (47, 48, 49). There
are many factors which contribute to iron de�ciency in CKD patients, these include poor oral intake of iron
rich foods, increased iron utilization, poor iron absorption from the gastrointestinal tract, and proteinuria
resulting in the loss of iron-containing proteins (48). Effectively managing anaemia in CKD patients has
been demonstrated to improve quality of life, improve mortality rates, reduce rates of hospitalization and
increase physical performance and exercise capacity (49, 50). Well known symptoms of anaemia, such
as shortness of breath, dizziness and fatigue are associated with more severe adverse outcomes in CKD
patients, such as cardiovascular complications including congestive heart failure (CCF) (49). This study
found 14.3% of patients had congestive cardiac failure as a comorbidity. Interestingly, Ebner et al (2016)
reported that congestive cardiac failure patients with anaemia most often present with CKD and
hypertension (51). Iron de�ciency has been shown to be an independent predictor of poor quality of life
and mortality in CCF patients (51, 52). There are several factors that contribute to CCF patients
developing iron de�ciency anaemia, these include poor nutrition, malabsorption and gastrointestinal
bleeding due to the use of oral anticoagulants and aspirin (53). Even in the absence of anaemia, many
chronic diseases have been shown to worsen in the context of iron de�ciency (53).

Patient reported outcome measures have the potential to provide valuable data pertaining to clinical
practice and potential areas for improvement. Multiple review papers have assessed the use of patient



Page 13/21

reported outcomes in patients receiving iron infusions for IDA and have concluded that PROMs have only
been sporadically assessed (26, 45). Staibano et al (2018) found that only a minority of studies have
patient reported outcomes as a primary objective, and that most studies have only mentioned patient
reported outcomes in passing in the discussion (26). In this study, the FACIT-fatigue and NORPEQ tools
provided a better understanding of the perceived bene�ts patients experience post IV ferric
carboxymaltose treatment, and the high satisfaction response suggests that the existing treatment
pathways in the hospital are consumer focused and inclusive.

Limitations of this study include the lack of comparable physiological or biological data to accompany
the improved FACIT- fatigue scores, and the small sample size. Further research could collect blood
samples before and after iron infusion and compare the pathology results to patient reported outcomes.
Another limitation of this study is that there was no control group, previous literature into patient reported
outcomes after iron infusions show there is a signi�cant placebo effect (45). This study did not analyze
whether fatigue scores improved more in co-morbid patients compared to patients without other
signi�cant medical history, future studies could assess whether iron infusions are more bene�cial in
patients with signi�cant co-morbidities. This study used the NORPEQ score to measure patient
satisfaction. The NORPEQ score was chosen because it was shown to have strong validity and reliability,
however it was only previously been used in Nordic countries (35). Since this study selected the NORPEQ
score, a new emerging PREM, called the Picker Patient Experience (PPE-15) questionnaire, was used to
measure patient experience in Australia (58). The PPE-15 has also been shown to have a high degree of
internal reliability and consistency in a study of acute care hospitals in 5 countries (UK, US, Germany,
Sweden and Switzerland (58). Future Australian studies looking into patient satisfaction could use
different PREM tools, such as the PPE-15.

Conclusion
The use of validated patient reported outcome measures and experiences provides valuable insights into
the patients’ perspective. Physiological and biochemical data outcomes are often used as the gold-
standard of medical research. However, patient experience and self-perceived physiological improvement
are imperative when measuring the success of a medical intervention and the bene�ts it provides to
patients and consumers. In this study, patient reported outcomes were used to assess fatigue and patient
satisfaction before and four weeks after receiving IV ferric carboxymaltose. Patients showed signi�cant
improvement in fatigue measurements following IV therapy and were overall satis�ed with the procedure.
Further research is needed to combine the subjective patient experience data with objective physical,
biochemical, or physiological data. Combined, they can provide a thorough and comprehensive
assessment of an intervention. Furthermore, a comparison of outcomes administering various formulas
of IV iron or oral iron therapy would provide valuable information about e�cacy.
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Analysis of variance ANOVA

Chronic kidney disease CKD

Congestive cardiac failure CCF

Diabetes mellitus DM

European Platform of Cancer Research EORTC

Food and drug administration FDA

Gastrointestinal GI

Hemoglobin Hb

Functional Assessment of Cancer Therapy FACT

Functional assessment of chronic illness therapy -fatigue scale FACIT-fatigue scale

IDA Iron de�ciency anaemia

Integrated Electronic Medical Record ieMR

Intravenous IV

Intravenous ferric carboxymaltose Ferinject®

Ischaemic heart disease IHD

Kansas City Cardiomyopathy Questionnaire KCCQ

Kidney disease quality of life instrument KDQOL

Linear analogue scale assessment LASA

Nordic Patient Experiences Questionnaire NORPEQ

Patient Reported Outcomes PROs

Patient Reported Outcome Measures PROMs

Quality of Life of Cancer Patients QLQ C30

Queensland Medical Laboratory QML pathology

Royal Brisbane and Women’s Hospital RBWH
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United Kingdom UK

United States US

World Health Organisation WHO

Years lived with disability YLD

36 item short form survey SF-36
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Co-morbidities in iron transfusion patients with anaemia. CKD, Chronic kidney disease; T1DM + T2DM,
type 1 diabetes mellitus and type 2 diabetes mellitus; IHD, ischaemic heart disease; in�ammatory
diseases in this study were in�ammatory bowel diseases (crohn’s disease and ulcerative colitis),
rheumatoid arthritis, celiac disease and systemic lupus erythematosus; CCF, congestive cardiac failure;
metastatic cancers in this study were metastatic rectal adenocarcinoma, metastatic melanoma,
metastatic prostate cancer; COPD, chronic obstructive pulmonary disease.


