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Real-world evaluation of an
intravenous iron service for the
treatment of iron deficiency in
patients with gastroenterological

disorders

Jackie Kearns

ABSTRACT

Background In gastroenterological disorders,
iron deficiency (ID) is often treated with
intravenous iron. This real-world study

assessed the effectiveness and safety of iron
isomaltoside (M), a high-dose intravenous

iron, for the treatment of ID in patients with
gastroenterological disorders, as part of a service
evaluation and improvement process.

Methods Medical records of 117 patients with
gastroenterological disorders, who received 1M,
were examined retrospectively. Study outcomes
included dose of IIM (estimated iron need versus
actual dose received), number of appointments
required to deliver the dose and changes in
haemoglobin (Hb) and ferritin at ~1 month and
~6 months post-treatment. Safety was assessed
through adverse drug reactions (ADRs).

Results Overall, 76.1% of patients received their
estimated iron need; 23.9% were underdosed.
The mean (SD) iron dose was 1317 (409.7) mg;
62.4% of patients received their dose in one
appointment. From baseline, mean (SD) Hb
increased by 20.9 (15.4) g/L at 1 month post-
treatment (p<0.0001) and by 22.0 (17.9) g/L

at 6 months post-treatment (p<0.0001). Mean
(SD) baseline ferritin was 26.6 (37.8) pg/L, which
increased to 234.6 (142.9) ug/L at 1 month post-
treatment (p<0.0001), and remained increased
at 6 months post-treatment (122.8 (99.2) pg/L;
p<0.0001). A substantial proportion of patients
were non-anaemic at 1 month (57.5%) and 6
months (61.8%) post-treatment. At both post-
treatment timepoints, the proportion of non-
anaemic patients was higher in those receiving
their total iron need versus those who were
underdosed. No serious ADRs were reported.
Conclusion [IM was efficacious and well
tolerated in patients with gastroenterological
disorders. This real-world study highlights the

, Sudheer George Jacob

importance of administering the full iron need to
maximise treatment response.

INTRODUCTION
Anaemia is common in patients with
gastroenterological disorders,’ 2 particu-
larly in inflammatory bowel disease (IBD)
where prevalence rates of up to 74% have
been reported.’ Iron deficiency (ID) is
one of the leading causes of anaemia in
patients with gastroenterological disor-
ders, resulting from reduced dietary
intake of iron, impaired iron absorption
or blood loss." ** The symptoms of ID
(and anaemia) include fatigue, headaches,
vertigo, impaired cognitive function and
reduced physical performance, which
have a negative impact on patient quality
of life (QoL).! ¢ Across various diseases,
anaemia has also been associated with an
increased risk of morbidity and mortality.”
Clinical guidance from the European
Crohn’s and Colitis Organisation (ECCO)
recommends intravenous iron therapy
for patients with iron deficiency anaemia
(IDA) and clinically active IBD." Oral iron
is less effective in patients with gastroen-
terological disorders because intestinal
inflammation results in decreased iron
absorption,® and the gastrointestinal side
effects of oral iron are often intoler-
able.” ? Intravenous iron is also used to
treat IDA in gastroenterological disor-
ders other than IBD (eg, gastric antral
vascular ectasia (GAVE), coeliac disease
and cancer), where patients are intolerant
of, or unresponsive to, oral iron.” ' Given
the chronic nature of some gastroenter-
ological disorders—IBD in particular—
patients can experience considerable iron

BM)

Kearns J, Jacob SG. Frontline Gastroenterology 2021;12:265-271. doi:10.1136/flgastro-2020-101406

E 265



http://www.bsg.org.uk/
http://fg.bmj.com/
http://orcid.org/0000-0002-7328-5030
http://crossmark.crossref.org/dialog/?doi=10.1136/flgastro-2020-101406&domain=pdf&date_stamp=2021-05-25

Small bowel and nutrition

Significance of this study

What is already known on this topic

» Iron deficiency (ID) is common in gastroenterological
disorders and clinical guidance recommends intravenous
iron for patients with iron deficiency anaemia (IDA) and
clinically active inflammatory bowel disease (IBD).

» Intravenous iron is also used to treat DA in non-IBD
disorders, although the management of these patients
can be challenging due to a lack of available evidence
from clinical trials conducted in specific patient
populations.

» Iron isomaltoside (IIM) is a high-dose intravenous
iron with an established efficacy and safety profile
demonstrated through randomised controlled trials.

What this study adds

» Following an expected increase in ferritin at the first
follow-up (~1 month after treatment), ferritin levels
had subsequently decreased at the second follow-up
timepoint (~6 months after treatment).

» The mean estimated iron need for patients in this
study was >1000 mg; however, some patients received
less than their estimated iron need (ie, they were
underdosed). Compared with underdosed patients, a
higher proportion of patients who received their total
estimated iron need were non-anaemic at first follow-up;
this effect was maintained at 6 months.

» |IM showed good effectiveness and safety for the
treatment of IDA in a heterogeneous real-world
patient population representing a wide range of
gastroenterological disorders (IBD, gastric antral vascular
ectasia), coeliac disease and Barrett's oesophagus).

How might it impact on clinical practice in the

foreseeable future

» The ferritin data suggest that patients may be at risk
of recurrent ID ~6 months after an intravenous iron
infusion, advocating the need for reassessment of
patients between 6 and 12 months after treatment.

» The data from the present study support existing
evidence that higher doses of intravenous iron lead to
better haematological responses versus lower doses,
which may translate into a reduced need for anaemia
retreatment over time.

losses and are likely to require repeated courses of
intravenous iron to treat recurrent anaemia.'!

Iron isomaltoside 1000/ferric derisomaltose (IIM)
(produced by Pharmacosmos A/S, Denmark; marketed
as Monofer/Monoferric) is a high-dose intravenous
iron preparation that has demonstrated effectiveness
and safety in clinical trials and observational studies
for the treatment of ID/IDA in patients with gastroen-
terological disorders.’>™® IIM is approved in Europe
for fast delivery of doses <20 mg/kg body weight in a
single visit."”

As part of a service evaluation and improvement
process, the present study assessed the effectiveness

Table 1 Simplified dosing regimen for the estimation of iron
need"
Patient weight (kg)
50 to <70 =70
Hb (g/L)
>100 1000 mg 1500 mg
<100 1500mg 2000mg

Hb, haemoglobin.

and safety of IIM for the treatment of ID/IDA in
patients with gastroenterological disorders.

METHODS

Patient population

The medical records of patients with gastroentero-
logical disorders who had received intravenous 1IM
for the treatment of ID/IDA at Antrim Area Hospital,
Northern Ireland, between January 2016 and May
2019 were examined retrospectively.

Patients with ID or IDA were eligible to receive IIM
according to local guidelines if oral iron was contra-
indicated (eg, in cases of gastric irritability) or if they
were intolerant of oral iron, had active IBD or had
severe anaemia. In patients with active IBD, ID was
defined as having a ferritin level >100pg/L and a
transferrin saturation <20%; absolute ID was defined
as a ferritin level of <30pug/L. Patients were consid-
ered to be anaemic if the haemoglobin (Hb) level was
<130¢g/L for men and <120g/L for women; an Hb
level <90¢/L indicated severe anaemia.

IIM was administered using a local treatment
protocol that was developed based on the ECCO
guidelines. A simplified dosing regimen was used to
estimate the patient’s iron need (table 1). However,
iron dosing was not always consistent, particularly for
patients with a body weight <50kg. If the total iron
need was >20mg/kg, the full iron dose was admin-
istered at two separate appointments, ~1week apart.

Haematinics (Hb and ferritin) were documented
following IIM treatment at two follow-up time-
points: ~1month post-treatment and ~6 months
post-treatment.

Data collection and outcomes

Data on patient demographics, [IM dose, haematinics
and adverse drug reactions (ADRs) were collected
from patient medical records. The study evaluated the
dose of IIM (estimated iron need vs actual dose admin-
istered) and the number of appointments required to
deliver the total prescribed dose. Additional outcomes
assessed at the first and second follow-up timepoints
were the changes from baseline in haematinics, the
proportion of non-anaemic patients (ie, those with an
Hb level =130¢g/L (males) and =120 g/L (females)) and
response rate (defined as the proportion of patients
who were non-anaemic or experienced an Hb increase
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of =220g/L from baseline). Anaemia status in patients
receiving their estimated total iron need versus those
who received less than their total iron need was eval-
uated. Estimated total iron need was calculated using
the simplified dosing method (table 1), based on indi-
vidual patient baseline Hb and weight. The proportion
of patients retreated with intravenous iron was also
recorded.

Statistical analyses

Changes from baseline in haematinics at both
follow-up timepoints were analysed using a two-sided,
one-sample t-test. At both follow-up timepoints, the
difference in the proportion of non-anaemic patients
was compared between the group who received their
total iron need and those who received less than their
total iron need using a Fisher’s exact test. Descriptive
statistics were used to analyse safety results.

Ethics

The study was approved by the local audit depart-
ment, as part of a service evaluation for improvement
in the implementation and assessment of intravenous
iron therapy. The study adhered to the principles of
the Declaration of Helsinki, International Council of
Harmonisation and Good Clinical Practice guidelines.

RESULTS
Patient population

Baseline demographics and clinical characteristics were
collected for 117 patients (table 2). The study popula-
tion was mostly females and represented patients with
IBD and non-IBD disorders (including GAVE, coeliac
disease and Barrett’s oesophagus (online supplemen-
tary table S1)). Baseline haematinic data showed that
patients had ID and that the vast majority were also
anaemic. Oral iron (ferrous fumarate) had previously
been prescribed to almost one-third of patients, many
of whom reported intolerance. Baseline data for the
non-IBD group show no difference versus the IBD
group (online supplementary table S2).

Iron dosing

Across all patients with Hb and weight data (n=113),
the mean (SD) actual dose of iron received was 1317
(409.7) mg. The mean (SD) estimated iron need calcu-
lated during the data analysis was 1385 (438.2) mg; 86
(76.1%) patients received their estimated iron need,
while 27 (23.9%) patients received less than their esti-
mated iron need (table 3).

If the patient’s iron need exceeds 20 mg/kg, the dose
of IIM should be administered in two separate appoint-
ments."” The total prescribed IIM dose was administered
in one appointment for 73 (62.4%) patients, while 44
(37.6%) patients required a second appointment. Of the
59 patients prescribed a cumulative dose of >1000mg
of iron, 18 were treated in one appointment.

Small bowel and nutrition

Table 2 Baseline demographics and clinical characteristics

Demographics
Number of patients 117
Weight, kg
Mean (SD) 69.8 (18.8)
Gender, n (%)
Female 85 (72.6)
Male 32(27.4)
Diagnosis, n (%)
Ulcerative colitis 16 (13.7)
Crohn'’s disease 35(29.9)
Non-IBD disorders 66 (56.4)
Disease medication, n (%)
Cortisone 1(0.9)
Mesalazine 14.(12.0)
Thiopurine 10 (8.5)
Biological treatment 38(32.5)
Previously prescribed oral iron, n (%) 34(29.1)
Intolerant of oral iron, n (%) 14 (41.2)
Unresponsive to oral iron, n (%) 5(14.7)
No data for response to oral iron, n (%) 15 (44.1)
Clinical characteristics
Hb, g/L () 114
Mean (SD) 101.6 (15.4)
Anaemia status,* n 14
Anaemic, n (%) 108 (94.7)
Non-anaemic, n (%) 6(5.3)
Ferritin, pg/L (n) 75
Mean (SD) 26.6 (37.8)
Median (range) 12 (2-174)

*Anaemia was defined as Hb <130g/L (males) or <120 g/L (females)
Hb, haemoglobin; IBD, inflammatory bowel disease.

Effectiveness

Following IIM treatment, the mean (SD) time to the
first follow-up was 44 (46.4) days, and to the second
follow-up was 179 (71.8) days.

Compared with baseline, the mean Hb was increased
by 20.9g/L at the first follow-up (p<0.0001) and
by 22.0g/L at the second follow-up (p<0.0001)
(figure 1A). The corresponding median (range)
values were 124 (84-162) g/L and 126 (73-161) g/L,
respectively.

As expected, the mean ferritin level increased by the
first follow-up (p<0.0001 vs baseline). At the second
follow-up, the mean ferritin level decreased from the
previous assessment, but remained significantly higher
compared with baseline (p<0.0001) (figure 1B). The
median (range) ferritin level was 199.5 (13-585) ug/L
at the first follow-up and 90.5 (12-452)ug/L at the
second follow-up.

A substantial proportion of patients (57.5%) were
non-anaemic at the first follow-up, increasing to
61.8% at the second follow-up (figure 2A). At both
timepoints, the proportion of non-anaemic patients
was higher in the group who received their total iron
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Table 3  Estimated iron need versus actual iron received

Estimated iron Actual iron
need received

All patients (n) 113 113

Total [IM (mg), mean (SD) 1385 (438.2) 1317 (409.7)

Patients who received the 86 86

estimated iron need (n)

Total [IM (mg), mean (SD) 1308 (461.3) 1378 (433.4)

Patients who received less than 27 27

the estimated iron need (n)

Total IIM (mg), mean (SD) 1630 (223.3) 1122 (239.1)

[IM, iron isomaltoside.

need compared with the group who received less than
their total iron need (figure 2B). The response rate was
73.5% at both follow-up timepoints.

A total of 27 (23.1%) of patients who received 1IM
were retreated with intravenous iron within 24 months
(table 4). The exact date of retreatment was docu-
mented for nine patients; of these, only two patients
had been retreated within 6 months of receiving IIM.

Safety

Three (1.9%) ADRs were reported in 160 IIM infusions.
These were recorded as infusion reactions, including one
case each of: blisters on the arms and trunk, nausea and
retching, and lower back pain. The patient who expe-
rienced blisters received their full IIM dose and was
treated with intravenous hydrocortisone/antihistamine.
The patient with lower back pain was successfully rechal-
lenged with IIM and received their full dose. No ADRs
of serious/severe hypersensitivity reactions occurred and
no intervention with epinephrine was required. All three
patients recovered without sequelae.

DISCUSSION

This service evaluation examined the real-world use
of IIM for the treatment of ID/IDA across a range
of gastroenterological disorders. IIM demonstrated
a good effectiveness and safety profile, successfully
treating ID/IDA in this patient population, in line with
previous observational studies and clinical trials in
patients with gastroenterological disorders.'*™'*

The study population included patients with a range
of gastroenterological disorders and, therefore, it is
representative of a typical cohort attending a gastro-
enterology intravenous iron clinic, where ID/IDA is
common. However, ID/IDA management in these
patients is challenging due to a lack of robust evidence
from clinical trials conducted in patients with non-IBD
disorders. In the present study, substantial and clinically
relevant improvements in Hb (an increase of =20g/L)
and ferritin were observed after IIM administration,
confirming that IIM is effective in this heterogeneous
population. By treating patients with IIM, intolerance
of oral iron in certain patients with non-IBD disorders
was no longer an issue and, although not formally
assessed, these patients reported improvements in
their QoL and treatment satisfaction. Further studies
are necessary to better understand anaemia in patients
with non-IBD disorders and to identify the optimal
treatment regimen.

At the first follow-up timepoint, ~1 month after IIM
treatment, a substantial increase in the mean Hb level
(>20g/L) was observed. This is in line with previous
studies of IIM (and other intravenous iron preparations)
in similar patients populations in real-world settings,'® 2
and also with the definition of an acceptable treatment
response outlined in the ECCO guidelines.' The increase
in Hb was maintained at the second follow-up, ~6
months after treatment, further confirming the effective-
ness of [IM. These data support the findings of Frigstad

A Hb B Ferritin
160 - 450 -
124.2 o
140 1 122.8 400 A 234.6
120 101.6 < 350
> £ 300 -
% 100 - c Hokk
= £ 250 1 122.8
o 80 - 5
0 & 200 -
Rl 3 150 1
= 40 - c
g 100 26.6 :
20 4 = 50
0 T T ] 0 T T T ]
Baseline First follow-up Second follow-up 50 4 Baseline First follow-up Second follow-up
(n=114) (n=113) (n=102) (n=75) (n=58) (n=56)
Figure 1 Haematinic parameters before and after treatment with iron isomaltoside 1000. ***p<0.0001 versus baseline. Median (range) time to

first follow-up was 30 (3-388) days and to second follow-up was 181 (27-513) days. Hb, haemoglobin.
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B According to the actual dose of iron received

1 64.9
89.5

First follow-up

Baseline

Second follow-up

= Patients who received their total iron need
m Patients who received less than their total iron need

Figure 2 Proportion of patients who were non-anaemic after treatment with iron isomaltoside 1000. The difference in the proportion of non-
anaemic patients was compared between the group who received their total iron need and those who received less than their total iron need using
Fisher's exact test—the difference was not statistically significant at either timepoint. Non-anaemic status was defined as a haemoglobin level

of 2130 g/L for males and =120 g/L for females. Median (range) time to first follow-up was 30 (3—388) days and to second follow-up was 181

(27-513) days.

et al (2017) who reported that IIM administered in high
doses significantly improved Hb levels in patients with
gastroenterological disorders and ID.'® In the Frigstad
study, the haematological benefits of IIM translated
into a reduced need for anaemia retreatment over a
12-month period.'®

In line with previous studies investigating the treat-
ment of ID in patients with IBD, the present study
observed increases in ferritin at the first follow-up,
which decreased at the second follow-up.'? ' 2! This
decrease in ferritin was, presumably, the result of iron
being used during haematopoiesis as reflected in the
sustained increase in Hb; alternatively, the decrease
may have been due to further blood loss.' ** Which-
ever the cause, the ferritin data suggest that patients
may be at risk of recurrent ID and support the need for
patient reassessment at 6—12 months post-treatment.
The potential for iron overload following treatment
with intravenous iron is a concern for patients with
IBD and for those with other primary diseases, such
as chronic kidney disease (CKD).”> However, in the
present study, the maximum ferritin level recorded was

Table 4 Retreatment with intravenous iron

All patients (n) 117

Patients who did not receive retreatment with intravenous 72 (61.5)
iron, n (%)

Patients who received retreatment with intravenous iron 27 (23.1)
within 24 months, n (%)

Patients who received retreatment with intravenous iron 2(1.7)
within 6 months, n (%)

No data, n (%) 18 (15.4)

585 ug/L. Even accounting for elevations in ferritin
levels caused by inflammation, the values recorded are
lower than the threshold of 800 ug/L that is considered
to be toxic, and which should be avoided.!***

The mean estimated iron need for patients in this
study was 1385 mg, in accordance with the evidence
from large randomised controlled trials (RCTs) indi-
cating that the iron requirement in patients with gastro-
enterological disorders often exceeds 1000 mg.'* *! 26
Nevertheless, some underdosing was observed in this
study, which appeared to occur in the first patients
treated with IIM. This may reflect habitual prescribing
by clinicians, as the single maximum dose of the intra-
venous iron therapy previously used was 1000 mg.
Compared with patients who experienced under-
dosing, a higher proportion of patients who received
their total estimated iron need were non-anaemic at
~1month and at ~6 months. Although the difference
between these two groups did not reach significance
in our study, this observation is consistent with the
findings of a similar real-world study in patients with
ID and heart failure—patients who were dosed opti-
mally, according to validated methods, showed better
functional and biochemical improvements.”” Taken
together, the data from the present study and other
real-world evaluations support existing evidence that
higher intravenous iron doses lead to better haema-
tological responses versus lower doses” '® 2! and can
reduce the need for anaemia retreatment over time.'®

Most patients were non-anaemic by the second
follow-up. However, some patients remained anaemic
at this timepoint, which could be due to various
reasons. For example, some patients may have received
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less iron than their total estimated need, and others
may have required even higher amounts of iron. In
addition, some patients may have experienced post-
treatment bleeding, which is not uncommon in this
patient cohort. Furthermore, there was wide variation
in the timings of the follow-up assessments—the time
interval between intravenous iron treatment and the
second follow-up was 27-513 days and some patients
may have experienced a recurrence of anaemia during
this time. In the present study, 23% of patients were
retreated with intravenous iron within 24 months of
their initial I[IM infusion. Although the specific need
for retreatment was not documented, it is possible
that some of the patients who were still anaemic at ~6
months contributed to this proportion.

In the present study, >60% of patients were treated
in one appointment. Minimising the number of
appointments required is important as it reduces the
burden on patients and alleviates pressures on health-
care. In fact, it has been previously reported that [IM
can provide cost savings to the healthcare system
through lower resource utilisation, compared with
other intravenous iron preparations.*® *’

No events of serious/severe hypersensitivity were
reported. The safety data are consistent with RCTs
and other real-world studies showing a low ADR rate
with IIM.'? 13 133931 Sivakumar ef al (2019) reported
an ADR rate of 0.54% in a large real-world study of
>1100 IIM administrations in non-dialysis-dependent
patients with CKD in the UK.>' Published evidence,
together with the data from the present study, demon-
strate that modern intravenous irons are well tolerated
and support the finding that intravenous irons show
lower hypersensitivity rates than other widely used
intravenous medications.** *

Considering the study limitations, data were
collected retrospectively from the records of a rela-
tively small number of patients. Follow-up data for
iron parameters and other potentially relevant labo-
ratory parameters were not available for all patients.
Furthermore, the patient population was heteroge-
neous and data from the different subpopulations
were not analysed separately, meaning that the
conclusions may not be applicable to each specific
gastroenterological disorder or to anaemic and
non-anaemic patients, independently. However, it
is important to note that this was an observational
study, conducted as part of an improvement process
and designed to evaluate a real-world intravenous
iron treatment service for gastroenterological disor-
ders; it was not designed to address any specific
hypotheses as would be expected from a clinical trial.

CONCLUSIONS

This anaemia service evaluation confirms the real-
world effectiveness and safety of IIM for the treat-
ment of ID/IDA in patients with gastroenterological
disorders. This study supports existing findings that

patients with gastroenterological disorders have a high
iron need. Ideally, patients should be systematically
monitored during the 6- to 12-month period following
intravenous iron treatment to capture a decrease in
ferritin levels, and prompt a consideration of the need
for retreatment to prevent the recurrence of ID/IDA.
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