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Effectiveness of intravenous iron therapy in patients with iron deficiency anemia presented to
emergency department; retrospective study

Abstract:

Background: Patients admitted to the Emergency Department (ED) frequently with moderate to
severe iron deficiency anemia (IDA). Our goal was to investigate the safety, side effects, and results of
parenteral iron treatment for IDA patients presented to HMG ALRY AN hospital in Riyadh's
emergency room.

Materials and Methods: This is a retrospective study, conducted in emergency department of HMG
ALRYAN hospital Riyadh, among adult IDA patients presented to emergency department for IV iron
therapy. The data was collected by authors from hospital electronic database, then entered and
analysed using SPSS v 24.

Results: A total of 296 iron deficiency patients were included, their mean age was 35.3 + 11.2.
Females constitute 94.6% of study sample. Mean of baseline hemoglobin concentration was 10.6 +
1.9. 1/12 later hemoglobin concentration mean was 12.2 + 1.6. The baseline serum iron concentration
ranged from 1 - 155.1 mcg/dL, with mean + SD of 9.5 + 16.1. The results showed a significant
association between age regarding baseline serum iron concentration, and 1/12 later serum iron
concentration, where the younger age ones had higher response to iron. The statistical analysis showed
a significant association between adverse effect, and admission to hospital for adverse effect
(P=0.003), where most of those who hadn’t adverse effects were D/C.

Conclusion: Among included patients 5.4% had adverse effects to IV iron to treat IDA. The younger

age patients had a significantly higher response to 1V iron therapy.

Keywords: Emergency Department (ED), Intravenous (1.V), Iron Deficiency Anemia (IDA), Adverse
Effects (AES).
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Introduction:

Anemia is a worldwide health issue that affects children in low-income countries, childbearing age
women, and the elderly (1-3). Anemia prevalence in the Emergency Department (ED) is high (4),
reflecting the global burden of a disease that affects people of all ages, genders, and geographical areas
(5).

Infections, transfusion responses, immunological suppression, lung injury, alloimmunization, major
cost, and the use of a limited and stressed blood supply are all issues with transfusions. When
prescribed and delivered appropriately, intravenous iron is more affordable, convenient, and safe, with
an estimated incidence of major adverse effects of fewer than one in 200,000 (6).

The degree of anemia, cause of blood loss, concomitant diseases, cost, availability of different iron
formulations, and patient preference all influence whether intravenous or oral iron is used to treat iron
deficient anemia (7). Oral iron treatment for IDA is restricted by gastrointestinal absorption and is
ineffective in the presence of other acute or chronic medical problems (8). Intravenous iron therapy,
which is supported by laboratory results, has a well-established function in the treatment of IDA when
oral preparations are inefficient or unavailable (9). Unfortunately, this technique has not yet gained
acceptance in all medical settings where it should, including the emergency department (4).
Long-standing concerns regarding the safety profile of intravenous iron preparations have been allayed
with the release of last-generation products (10). Intravenous iron therapy for IDA or isolated iron
deficiency (ID) has long been used in surgery to treat pre- or post-operative anemia (11), but it has
recently gained popularity in other clinical settings such as obstetrics (12,13), gastroenterology (11),
and cardiology for IDA or ID associated with congestive heart failure (CHF) (14). Only a few articles
on the use of intravenous iron in the ED (15-18) have been published to date; however, such
investigations have piqued interest in the subject. Herein we aimed to study the safety, adverse effects,

and outcomes of parenteral iron therapy in Emergency department HMG ALRYAN hospital Riyadh.
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Materials and Methods:

We conducted a retrospective data analysis using computerized data during the period from Feb 2021
to April 2021. The study was conducted in emergency department of HMG ALRY AN hospital
Riyadh. Adult (more than 18 years) of both gender that present to emergency department for IV iron
therapy were included in the study. Data collection forms were filled by authors from electronic record
and total of 296 patient data were included. Data regarding demographics was collected in addition to
past medical history, pregnancy, bariatric surgery, base line and 1/12 later haemoglobin levels, serum
iron and adverse effects. Statistical analysis was performed using SPSS v24, mean and standard
deviation were used contentious variables, while categorical variables were presented as frequency
and standard deviation. Chi square and Mann Whitney tests were used to found the correlation
between the presence of adverse effects and demographic variables as well as other variables such as
(co-morbidities and laboratory measures). Paired t-test was used to examine the correlation between

change in hemoglobin and serum iron by time.

Results:

A total of 296 iron deficiency patients were included in the study. Table 1 showed the demographics
of our patients. Their ages ranged from fourteen to eighty-six years old, with median (IQR) of 33 (27 -
42), and mean £ SD of 35.3 £ 11.2. Approximately all of them 280 (94.6%) were females. About
three-quarters of them 229 (77.4%) were healthy, while the remaining 67 (22.6%) had comorbidities.
78 (26.4%) had a previous medical history of comorbidities, while 218 (73.6%) hadn’t. 93 (31.4%) of
included females were pregnant. 33 (11.1%) subjected to bariatric surgery. The baseline hemoglobin
concentration ranged from 5.8 to 15.7 gm/dL, with median (IQR) of 12 (11.3 - 13.3), and mean + SD
of 10.6 + 1.9. 1/12 later hemoglobin concentration ranged from 6 — 16 gm/dL, with median (IQR) of
12 (11.3 - 13.3), and mean = SD of 12.2 + 1.6. The baseline serum iron concentration ranged from 1 -
155.1 mcg/dL, with median (IQR) of 4.2 (2.3 - 9.4), and mean = SD of 9.5 + 16.1. 1/12 later serum
iron concentration ranged from 2.9 - 594.4 mcg/dL, with median (IQR) 106.7 (63.6 - 192.4), and mean
+ SD of 152.9 + 139. Approximately all of them 280 (94.6%) hadn’t adverse effects, while 16 (5.4%)
had. Regarding admission to hospital for adverse effects, approximately all of them 294 (99.3%) were
discontinuous or discharged, 1 (0.3%) were admitted to ICU, and 1 (0.3%) were discharged against
medical advice.

The statistical analysis showed a significant association between adverse effect, and admission to
hospital for adverse effect (P=0.003), where most of those who hadn’t adverse effects were D/C.
There were no significant associations between adverse effects regarding the remaining parameters
(Table 2).
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The Pearson correlation coefficient showed a significant association between age regarding baseline
serum iron concentration (Figure 1), and 1/12 later serum iron concentration, where the younger age
ones had higher response to iron (Figure 2) (P=0.014, and 0.032, respectively). However, there were
no significant association between age regarding baseline serum hemoglobin concentration, and 1/12

later serum hemoglobin concentration (P=0.459, and 0.603, respectively) (Table 3).

Paired t-test showed a significant association between baseline and 1/12 later hemoglobin
concentration (P=0.000). Also, we reported a significant association between baseline and 1/12 later
iron concentration (P=0.000) (Table 4).
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Table 1: Description of the studied variables

Description (n=296)

Age

Range 14 - 86

Mean + SD 35.3+11.2

Median (IQR) 33 (27 - 42)
Sex

Male 16 (5.4)

Female 280 (94.6)
Medical Background

Comorbidities 67 (22.6)

Healthy 229 (77.4)
PMHXx of Comorbidities

Yes 78 (26.4)

No 218 (73.6)
(Female) Pregnant

Yes 93 (31.4)

No 203 (68.6)
Bariatric Surgery

Yes 33 (11.1)

No 263 (88.9)
Hb (Baseline) (gm/dL)

Range 5.8-15.7

Mean + SD 10619

Median (IQR) 12 (11.3-13.3)
Hb (1/12 later)(gm/dL)

Range 6-16

Mean £ SD 122+16

Median (IQR) 12 (11.3-13.3)
Serum Iron (Baseline)(mcg/dL)

Range 1-155.1

Mean + SD 95+16.1

Median (IQR) 4.2 (2.3-9.4)
Serum Iron(1/12 later)(mcg/dL)

Range 29-5944
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Mean + SD

152.9 + 139

Median (IQR) 106.7 (63.6 - 192.4)
Adverse Effect

Yes 16 (5.4)

No 280 (94.6)
Admission to Hospital for (AESs)

D/C 294 (99.3)

ICU 1(0.3)

DAMA 1(0.3)
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Table 2: Comparisons regarding adverse effect

Adverse Effect

Yes No P
(n=16) (n=280) value
Age
Range 23 - 56 14 - 86
Mean + SD 355+115 35.3+11.2 0.867#
Median (IQR) 32 (26 - 48) 33 (27 - 42)
Sex
Male 0 (0) 16 (5.7) 1.000*
Female 16 (100) 264 (94.3)
Medical Background
Comorbidities 6 (37.5) 61 (21.8) 0.214*
Healthy 10 (62.5) 219 (78.2)
PMHXx of Comorbidities
Yes 7 (43.8) 71 (25.4) 0.141*
No 9 (56.3) 209 (74.6)
(Female) Pregnant
Yes 3(18.8) 90 (32.1) 0.262*
No 13 (81.3) 190 (67.9)
Bariatric Surgery
Yes 1(6.3) 32 (11.4) 1.000*
No 15 (93.8) 248 (88.6)
Hb (Baseline) (gm/dL)
Range 75-14.7 5.8-15.7
Mean + SD 105+2 106+ 1.9 0.953#
Median (IQR) 10.4(8.6-11.8) | 10.3(9.3-11.8)
Hb (1/12 later)(gm/dL)
Range 92-144 6-16
Mean + SD 12+2 122+15 0.879#
Median (IQR) 13.2 (10.3-13.3) | 12(11.3-13.2)
Serum Iron (Baseline)(mcg/dL)
Range 2-30.2 1-155.1
Mean + SD 7.8+94 9.5+16.3 0.786#
Median (IQR) 45(2.8-7.9) 4.2 (2.1-9.6)
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Serum Iron(1/12 later)(mcg/dL)

Range 29-1924 7.6-594.4
Mean = SD 142.4 £ 93 1535+ 141.2 0.727#
187.1 (95 - 105.7 (63.6 -
Median (IQR) 189.7) 198.3)
Admission to Hospital for
(AEs)
D/IC 14 (87.5) 280 (100) 0.003*
ICU 1(6.3) 0 (0)
DAMA 1(6.3) 0 (0)

*Chi square test, #Mann Whitney test
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Table 3: Correlation of age with HB & S. iron

Age
r P
Hb (Baseline) (gm/dL) -0.050 0.459
Hb (1/12 later)(gm/dL) 0.042 0.603
Serum Iron (Baseline)(mcg/dL) 0.189 0.014
Serum Iron(1/12 later)(mcg/dL) 0.241 0.032
r= Pearson correlation coefficient
Table 4: Change of HB & S. iron by time
Baseline 1/12 later P value*
Hb (Baseline) (gm/dL)
Range 5.8-157 6-16
Mean = SD 106 +1.9 122+1.6 0.000
Median (IQR) 10.3 (9.3 - 11.8) 12 (11.3 - 13.3)
Serum Iron (Baseline)(mcg/dL)
Range 1-155.1 29-5944
Mean = SD 95+16.1 152.9 + 139 0.000
Median (IQR) 4.2 (2.3-9.4) 106.7 (63.6 - 192.4)

*Paired t-test
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Figure 1: Association between age regarding baseline serum iron concentration.
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Figure 2: Association between age regarding 1/12 later serum iron concentration.
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Discussion:

In the emergency room, there are no clinical practice recommendations that particularly address the
management of patients IDA. In this research we aimed to study the safety, adverse effects, and
outcomes of parenteral iron therapy in Emergency department HMG ALRY AN hospital Riyadh.

IDA prevalence among our patients regarding to gender was higher in females (94.6%) than in males
(5.4%). This ratio was higher than those reported by different studies. Spradbrow et al., 2017 (19) also
reported higher prevalence among females, but with lower ratio than ours, where 69% were female
and 31% were males. However, we mismatched with Rohrig et al., 2014 (20) who reported men were
found to have anemia substantially more frequently than women, with women having lower
hemoglobin levels than men and men having more "mild" anemia with Hb 10 g/dL.

World Health Organization has reported that 24.8% of the general population is anemic. The
prevalence of anemia among females (30.2%) is higher than among males (12.7%)

Approximately all of them 294 (99.3%) were discontinuous or discharged, 1 (0.3%) was admitted to
ICU, and 1 (0.3%) was discharged against medical advice. these results mismatched with Spradbrow
etal., 2017 (19) who reported 63 percent of discharged IDA patients that was referred to ED by their
general physician, most frequently for transfusion or low hemoglobin. In our study, a primary care
educational intervention aimed at IDA diagnostic management may have resulted in fewer ED
referrals.

Nausea is the most prevalent side effect of intravenous iron. Anaphylaxis can occur with intravenous
iron infusions; however, it is uncommon. Extravasation of iron solutions into the subcutaneous tissue
results in brownish stains that are both persistent and unsightly for the patient (21). Among our
patients 5.4% had AEs for IV iron, which was higher than this reported by Arastu et al., 2022 (21)
who reported that side effect were detected in only 3.9% of all infusion cases. We showed a significant
association between adverse effect, and admission to hospital for adverse effect (P=0.003), where
most of those who hadn’t adverse effects were D/C. There were no significant associations between
adverse effects regarding the remaining parameters.

The existing literature demonstrates a correlation between increasing age and a reduction in

hemoglobin level (22). Patel et al., 2008 (23) reported that the prevalence of
anemia increases with advancing age after the age of 50 and exceeds 20%
in those 285 years of age among community dwelling individuals. Our
results, however, did not show any statistically significant difference
between age regarding neither baseline hemoglobin level, nor 1/12 later
level. These results matched with recent study conducted by Alsaeed et al.,

2022 (24) who reported no significant association between age and hemoglobin concentration among
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hospitalized patients. This may be related to our specifically selected cohort. Since our study subjects
all had IDA that required admission to ED for IV iron regardless of age.

We showed a significant association between age regarding baseline serum iron concentration, and
1/12 later serum iron concentration, where the younger age ones had higher response to iron. There
were no similar studies to compare with our results.

Beside several strengths of the present study, which is to our knowledge the first one on this relevant
subject in our country, this research has a number of limitations. First, because only IDA patients were
screened, it's probable that our study undercounted the IDA prevalence in ED patients by only
including iron deficiency cases. Second, because our study is based on a retrospective chart review, it
is susceptible to documentation bias. Since emergency physicians may have thought of IDA or
acknowledged a previously completed ferritin level but did not record, it is difficult to properly
analyse documentation and identification of IDA. Even though IDA is not a life-threatening illness,
there may be valid reasons—such as the patient's wishes or transfer to the primary care team for more
investigation—to postpone initiating iron treatment in the ED. Moreover, our findings might not be as

broadly applicable as they could be because our audit was restricted to a single centre.

Conclusion:
Among our patients 5.4% had adverse effects to IV iron to treat IDA. AEs were lower among those
who hadn’t adverse effects were D/C. The younger age ones had a significantly higher response to IV

iron.
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