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Summary

Background: Intravenous (IV) iron is commonly used for correcting iron deficiency anaemia in patients with chronic

kidney disease (CKD). There remains a concern for its use in patients with asthma as it may trigger an acute exacerbation.
Pre-treatment with a single dose of parenteral hydrocortisone may obviate this risk.

Method: We carried out a prospective study of known asthmatic patients with CKD requiring single-dose iron repletion
therapy. We analysed the efficacy and safety of IV CosmoFer (low molecular weight iron dextran). Twenty non-dialysis CKD
patients with iron deficiency anaemia and a history of asthma were enrolled. Severity of asthma and level of control were
recorded as per British Thoracic Society Guidelines and Royal Collage of Physician questionnaire, respectively. All patients
received IV hydrocortisone 30 min before the test dose of CosmoFer followed by the remaining total dose. Patients were
monitored for adverse reactions. Haemoglobin, serum ferritin levels and estimated glomerular filtration rate were measured
pre and 6-weeks post-infusion. All patients were followed up until 6 weeks to assess the control of their asthma.

Results: All 20 patients completed the study. No patient experienced acute hypersensitivity or infusion reactions.

At 6 weeks follow-up, no patient reported worsening of their asthma. There was an increase in mean haemoglobin from
10.1 to 11.1 g/dl and mean ferritin from 93.5 to 302.6 ng/ml.

Conclusions: This study demonstrates that IV CosmoFer may be administered safely in asthmatics by administering a
single 50 mg dose of hydrocortisone pre-infusion.

Introduction (either functional or absolute).? The latter can be replaced either

Anaemia is common in patients with chronic kidney disease
(CKD) and its incidence increases with decreasing glomerular fil-
tration rate (GFR).™ After exclusion of blood loss, the primary
causes of anaemia in CKD are a decreased erythropoietin secre-
tion from the renal parenchyma, followed by iron deficiency

orally (which is poorly tolerated by patients) or intravenously
(Iv).** The advantage of using the IV route is that it is relatively
well tolerated and most importantly is more efficacious with
a mean rise in haemoglobin (Hb) of ~0.8¢g/dl in comparison to
0.3 g/dl with oral iron.® This is due to the ability of parenteral iron
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to bypass the hepcidin-ferroportin system, which reduces the ab-
sorption from the duodenum and mobilization of iron from
stores. Also for CKD patients, a single total iron dose can be given
reducing the number of attendances and improving quality of
life.” Currently, five IV iron preparations are licensed for use in
Europe: low molecular weight iron dextran (CosmoFer), iron su-
crose (Venofer), ferric carboxymaltose (Ferinject), iron isomalto-
side 1000 (Monofer) and ferumoxytol (Reinso).

CosmoFer was developed to reduce hypersensitivity allergic
reactions (including anaphylaxis), which were historically noted
to be more common but still relatively rare with high molecular
weight iron dextran preparations.® The safety of these relatively
newer preparations is positive’™'; however, the summary of
product characteristic suggests caution or contraindication in
patients with asthma. Currently, there is no consensus on how
to treat these patients and whether pre-treatment with steroids,
H1 blockers or other agents is necessary.

The prevalence of asthma globally is estimated to be 334 mil-
lion'? and percentage prevalence in the UK population is esti-
mated to be 5.9%."* Therefore a significant number of patients
with CKD have additional asthma. Hypersensitivity reactions are
extremely rare but potentially more common in patients with
asthma. Death and other severe consequences related to the use
of IV iron are also very rare. Data from the US National Centre for
Health Statistics (1979-2005) showed that there were 3 deaths/
year ascribed to iron infusions in the USA, approximating 1 for
every 5 million doses of IV iron sold.***® The European Medicines
Agency (EMA) suggests caution with use of IV iron in patients
with severe asthma,'® there is no data on the use of IV iron in this
group of patients.

We therefore carried out a prospective study in non-dialysis
CKD (ND-CKD) patients who had a known history of asthma,
requiring asthmatic agent therapy and referred for CosmoFer
total dose iron. The aim was to establish whether pre-treatment
with a single dose of parenteral hydrocortisone was sufficient
to allow the safe administration of IV iron without exacerbating
asthmatic symptoms either acutely or chronically.

Methods

A prospective study of 20 ND-CKD patients referred for
CosmoFer total dose iron who had a known history of asthma
and requiring asthmatic treatment.

The study was approved by the Hull and East Yorkshire
Hospitals NHS Trust, Drugs and therapeutics committee. In this
group of patients, oral therapy was tried before IV Iron was con-
sidered. All patients underwent a detailed discussion of the
risk/benefit before consent to prescribe parenteral iron. Twenty
patients were selected as an initial pilot of safety before a larger
cohort could be treated.

The severity and level of asthma control was assessed in each
patient pre-infusion of parenteral iron as per British Thoracic
Society guidelines'” and the Royal College of Physicians (RCP)
questionnaire,'® respectively (Tables 1 and 2). All the infusions
were administered in the hospital medical day unit by a specialist
nurse, trained in parenteral iron administration and experience
with resuscitation. In addition, full resuscitation facilities were
available. Patients were monitored as per protocol every 15 min
with monitoring of blood pressure, pulse and respiratory rate.

Treatment regime

All patients received 50 mg of IV hydrocortisone 30 min before
the test dose of CosmoFer (100 mg in 100ml of 0.9% saline at

Table 1. British Thoracic Guidelines*®

Severity Medication

Step 1 Mild intermittent asthma on inhaled short acting
B2 agonist, as required.

Step 2 Regular inhaled steroid therapy.

Step 3 On initial add on therapy e.g. inhaled long acting

B2 agonist or leukotriene receptor antagonist or slow
release theophylline.

Step 4 Persistent poor control on high dose inhaled steroid
(up to 2000 mcg/day) and addition of a fourth drug.
Step 5 Continuous or frequent use of oral steroids.

Table 2. RCP Questionnaire®®

1 Any difficulty sleeping because of asthma symptoms
(including cough)?
2 Any usual asthma symptoms during the day
(cough, wheeze, chest tightness or breathlessness)?
3 Has your asthma interfered with your usual activities

(e.g. housework, work, school, etc)?

The ‘yes/no’ responses for the above questions are scored with 1 for each posi-
tive answer giving a total score between 0 and 3. Score zero is good control and a
score 2 or 3 is poor control. A score of 1 has good sensitivity but poor specificity
for suboptimal control.

rate of 100 ml/h). If there were no acute reactions or exacerba-
tion of asthma symptoms, the remaining total dose was given
(900 mg CosmoFer in 250ml of 0.9% saline at the rate of 150 ml/
h). Any adverse drug events were recorded on a database.

All patients were followed up by the anaemia nurse special-
ist for 6 weeks via telephone consultation to check asthma con-
trol using the RCP questionnaire.

Results

The mean age of the cohort was 62.9 years (SD 18), with a female
to male ratio of 1.2:1. Eighty percent of these patients had
their diagnosis made by their general practitioner and 20% by a
specialist chest physician. All patients had stable control of their
asthma symptoms scoring zero on the RCP questionnaire, pre-
treatment. The level of treatment of the asthma was Step 1 in
30%, Step 2 in 50% and Step 3 in 20% of patients. Patients remained
stable throughout the administration of parenteral iron with no
reported adverse reactions or asthmatic symptoms. No patient
required use of their inhaler either during or after the infusion.
The respiratory rate remained stable with no significant increase
during or after the infusion. Six weeks after treatment, both sever-
ity and symptom control remained stable and no patient reported
acute or delayed deterioration of asthma and hypersensitivity re-
actions. There were also no reported admissions to hospital with
exacerbation of asthma. The mean values of Hb, serum ferritin
(SF) and estimated GFR at baseline and follow-up are summarized
in Table 3. There was significant increases in Hb (mean increase of
1g/dl; P <0.01) and SF (from a mean of 93.5 to 302.6 ng/ml; P < 0.01)
in patients with various grades of asthma severity. There were no
hypersensitivity reactions and no patient experienced any acute
or delayed deterioration of asthma.

Discussion and conclusion

This prospective safety study has demonstrated that total dose
parenteral iron can be safely administered to known asthmatic
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Table 3. Summary of mean (SD) baseline and follow-up biochemical
measures

Severity of Meanvalues Mean values P

asthma pre CosmoFer post CosmoFer
Hb (g/dl) Step 1 10.3(SD1.4) 11.2(SD1.7)

Step 2 10.2(sD 1) 11.3(SD 1.4)

Step 3 9.5(SD 1.4) 11.4(SD 1)

All patients  10.1(SD1.2)  11.1(SD 1.4) <0.001
SF (ng/ml) Step 1 61.8(SD24) 168.8 (SD 94.9)

Step 2 93.2 (SD 57.8) 397.6 (SD 266)

Step 3 142.5(SD68)  332.5(SD 173.5)

All patients  93.5 (SD 55.8) 302.6 (SD 198)  <0.001
eGFR (ml/min/ Step 1 20.8(SD9.4) 21.2(SD10.6)

1.73m? Step 2 19.8 (SD 12) 19.2 (SD 10.5)
Step 3 245(SD9.3) 22.25(SD8.9)

All patients 21 (SD 10) 20.5 (SD 9.5) 0.54

eGFR, estimated GFR.

patients after pre-treatment with a single IV dose of 50 mg of
hydrocortisone.

Although there is lack of causal association of iron treatment
in iron deficiency anaemia and asthma, it has been observed
that patients with asthma have high plasma iron compared
with healthy individuals.”® In animal models, there remains
conflicting results on the association between iron and allergic
manifestations.?®?

Parenteral iron in patients with CKD and indeed other
chronic disorders has become a significant treatment option for
anaemia, especially when oral iron is not tolerated. The latest
recommendations to manage risk of allergy from IV iron from
European Medicines Agency (EMA) resulted from concerns
raised from an allergic reaction in pregnant non-CKD patients.®
It had several conclusions including that all IV iron preparations
have a relatively low risk of causing allergic reactions and other
risk minimization measures are considered during therapy.
This latter suggestion, however, is vague and without more de-
tailed advice. Therefore, one method to reduce potential reac-
tions maybe pre-treatment of high risk groups where avoidance
may not be possible. Indeed, there are no current guidelines
how to manage or prevent adverse events.

There are no existing recommendations for pre-treatment in
patients with bronchial asthma requiring parenteral iron ther-
apy. This is not surprising in view of the extremely rare occur-
rence of anaphylaxis. The only available information comes
from retrospective information.?” Hence, prospective studies
may allow a more evidenced based approach to the develop-
ment of guidance. The rational for caution in bronchial asthma
relates to the potential of nanoparticles within iron to induce an
allergic reaction. The pathogenesis of anaphylaxis is considered
multifaceted and includes activation of complement (C), mast
cells and basophils?®?* either directly or via anaphylatoxins
(C3a and C5a) resulting in the production of several substances
including histamine, thromboxanes, leukotrienes and platelet-
activating factor. If severe enough, this will lead to smooth
muscle contraction, increased capillary permeability and loss of
fluid from the intravascular space with the clinical sequelae of
bronchospasm, laryngeal oedema, tachycardia, hypo- or hyper-
tension, hypoxia and reduced tissue perfusion.

Our study provides some initial evidence but is limited by
the lack of a control population with no pre-treatment as we
felt this would be unethical, although we must concede this is
without an evidence basis.
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There is no consensus on how to reduce these potential re-
actions. This study has taken a pragmatic view in pre-treatment
and suggests this simple approach is feasible but requires valid-
ation in a larger cohort.

The frequency of serious cases of anaphylaxis reactions to
commercial IV iron drugs is rare but probably under reported.
With differential reporting and incomplete use of (denominator)
data, it is difficult to conclude on the prevalence.'* Indeed, a
large study involving over 6000 patients is necessary to compare
IV iron compounds.?®

In 1996, Fishbane reported a retrospective clinical study of
iron dextran, in which several variables were analysed as pos-
sible predictors of adverse reactions. A history of allergy (odds
ratio, 2.4; P=0.03) was the only variable that was found to be
predictive of adverse events (not including allergy to iron dex-
tran). In patients with a history of multiple drug allergies, there
was a significantly increased risk of an adverse drug reaction
(odds ratio, 5.5; P =0.0004).%

Fletes et al." observed that a history of (any) drug allergy was
reported in 45 out of 150 cases (30%) and therefore concluded it to
be a risk factor. In the ferumoxytol phase III program, more than
one drug allergy was an exclusion criterion. Because of error, one
patient made it into the study, he had several drug allergies—and
the patient suffered a major anaphylactic reaction in the study.?’

Corticosteroids and H1 blockers are the basic components of
most premedication regimes for patients at high risk for an ana-
phylactoid reaction or with a history of anaphylactic reaction
who need a specific drug or a contrast enhancing agent.”® An ex-
tensive post hoc—literature evaluation of clinical trials involving a
total of 10000 patients exposed to X-ray contrast agents, eval-
uated the efficacy of general prophylactic treatment with antihis-
tamines and steroids. None of these trials were performed solely
with allergic patients. The review concluded that ‘In unselected
patients the usefulness of premedication is doubtful and data to
support the general use of premedication are lacking’.?®

EMA suggests that there is an increased risk in patients with
allergies or immune or inflammatory conditions including a
history of severe eczema or other atopic allergy. Unfortunately,
the EMA recommendation does not take into account the med-
ical need for iron repletion in some patients with mild-moder-
ate hypersensitivity reactions, where such reactions may be
prevented with premedication. We therefore recommend that
such decisions are left for individual clinical judgement and the
preferences of the well-informed patient but provide this data
as further reassurance.

Limitations

Although the study is small and our group of patients did not
have severe asthma, the findings still provide a degree of re-
assurance that in a relatively ‘high risk’ group of patients (po-
tentially allergenic) who are intolerant to oral iron, use of total
dose parenteral iron can be administered with good affect
safely. Unfortunately, we did not measure the peak expiratory
flow rate before and after the treatment. However, there was no
objective worsening of heart rate, blood pressure, respiratory
rate and oxygen saturation. These all strengthen the potential
safety issues.

References

1. Astor BC, Muntner P, Levin A, Eustace JA, Coresh J.
Association of kidney function with anemia: The Third

9702 ‘92 1890100 U0 1s8nb Aq woiy papeojumoq


IDA
o
].
2
].
].
3
].
-
25
]
,
6
].
7
].
z
8
].
(2001) 
 [
29
] .
Due to
- 
30
].
1
].
 &ndash; 
:
``
''
2
]. 
:
``
''

190 | Q/M: An International Journal of Medicine, 2016, Vol. 109, No. 3

National Health and Nutrition Examination Survey (1988-
1994). Arch Intern Med 2002; 162:1401-8.

2. Coresh J, Astor BC, Greene T, Eknoyan G, Levey AS. Prevalence
of chronic kidney disease and decreased kidney function in the
adult US population: Third National Health and Nutrition
Examination Survey. Am] Kidney Dis 2003; 41:1-12.

3. James JD. Diagnosis and management of iron-deficiency an-
aemia. Best Pract Res Clin Haematol 2005; 18:319-32.

4. Bhandari S. Iron therapy in patients with chronic kidney dis-
ease. iron therapy in clinical practice: an overview. Transfus
Altern Transfus Med 2012; 12:115-21.

S. Bhandari S. Oral iron properties and current place in the
treatment of anaemia. Prescriber 2012; 6:12-8.

6. Litton E, XiaoJ, Ho KM. Safety and efficacy of intravenous iron
therapy in reducing requirement for allogeneic blood transfu-
sion: systematic review and meta-analysis of randomised
clinical trials. BMJ 2013; 347:f4822.

7. Bhandari S and Naudeer S. Improving efficiency and value in
health care. Intravenous iron management for anaemia asso-
ciated with chronic kidney disease. Linking treatment to an
outpatient clinic, optimising service provision and patient
choice. ] Eval Clin Pract 2008; 14:996-1001.

8. McCarthy JT, Regnier CE, Loebertmann CL, Bergstralh EJ.
Adverse events in chronic haemodialysis patients receiving
intravenous iron dextran-a comparison of two products. AmJ
Nephrol 2000; 20:455-62.

9. Moniem KA, Bhandari S. Tolerability and efficacy of paren-
teral iron therapy in haemodialysis patients a comparison of
two preparations. Transfus Altern Transfus Med 2007; 9:37-42.

10.Cooke M, Lamplugh A, Naudeer S, Eddy M, Bhandari S.
Efficacy and tolerability of accelerated-dose low-molecular-
weight iron dextran (Cosmofer) in patients with chronic kid-
ney disease. AmJ Nephrol 2012; 35:69-74.

11.Fletes R, Lazarus JM, Gage J, Chertow GM. Suspected iron dex-
tran-related adverse drug events in haemodialysis patients.
Am]J Kidney Dis 2001; 37:743-9.

12.The Global Asthma Report 2014. Global Asthma Network,
http://www.globalasthmareport.org/index.php (1 July 2015,
date last accessed).

13.Quality and Outcomes Framework — Prevalence, Achievements
and Exceptions Report, England 2013-14. Health and social care in-
formation centre, U.K. http://www.hscic.gov.uk/catalogue/
PUB15751/qof-1314-report.pdf (1 July 2015, date Ilast
accessed).

14. Wysowski DK, Swartz L, Borders-Hemphill BV, Goulding MR,
Dormitzer C. Use of parenteral iron products and serious ana-
phylactic- type reactions. Am J Hematol 2010; 85:650—4.

15.Cherlow GM, Winkelmayer WC. Commentary: on the relative
safety of intravenous iron formulations. New answers, new
questions. Am ] Hematol 2010; 85:643—4.

16.European Medicines Agency. New Recommendations to Manage
Risk of Allergic Reactions with Intravenous Iron-Containing
Medicines. European Medicines Agency 2013. EMA/579491/

2013:1-3. http://www.ema.europa.eu/docs/en_GB/document_
library/Referrals_document/IV _iron_31/WC500151308.pdf (6
July 2015, date last accessed).

17.British Thoracic Society and Scottish Intercollegiate
Guidelines Network (SIGN). British Guideline on the Management
of Asthma. A National Clinical Guideline. (SIGN publication
no.101). http://www.sign.ac.uk/guidelines/fulltext/101/index.
html (6 July 2015, date last accessed).

18.Thomas M, Gruffydd-Jones K, Stonham C, Ward S,
Macfarlane TV. Assessing asthma control in routine clinical
practice: use of the Royal College of Physicians ‘3questions’.
Prim Care Respir ] 2009; 18:83-8.

19.Ekmekci OB, Donma O, Sardogan E, Yildirim N, Uysal O,
Demirel H, et al. Iron, nitric oxide, and myeloperoxidase in
asthmatic patients. Biochemistry 2004; 69:462—7.

20.Wu Z, Holwill SD, Oliveira DB. Desferrioxamine modulates
chemically induced T helper 2-mediated autoimmunity in
the rat. Clin Exp Immunol 2004; 135:194-9.

21.Maazi H, Shirinbak S, Bloksma N, Nawijn MC, van Oosterhout
AJM. Iron administration reduces airway hyperreactivity and
eosinophilia in a mouse model of allergic asthma. Clin Exp
Immunol 2011; 166:80-6.

22.Chertow GM, Mason PD, Vaage-Nilsen O, Ahlmén J. Update
on adverse drug events associated with parenteral iron.
Nephrol Dial Transplant 2006; 21:378-82.

23.Szebeni J. Complement activation-related pseudoallergy: a
new class of drug-induced acute immune toxicity. Toxicology
2005; 216:106-21.

24.Szebeni J. Hemocompatibility testing for nanomedicines and
biologicals: predictive assays for complement mediated infu-
sion reactions. Eur ] Nanomed 2012; 1:33-53.

25.Critchley J, Dunbar Y. Adverse events associated with intra-
venous iron infusion (low-molecular-weight iron dextran
and iron sucrose): a systematic review. Transfus Altern
Transfus Med 2007; 9:8-36.

26.Fishbane S, Ungureanu VD, Maesaka JK, Kaupke CJ, Lim V,
Wish J. The safety of intravenous iron dextran in haemodialy-
sis patients. AmJ Kidney Dis 1996; 28:529-34.

27.Hetzel D, Strauss W, Bernard K, Li Z, Urboniene A, Allen LF. A
Phase III, randomized, open-label trial of ferumoxytol com-
pared with iron sucrose for the treatment of iron deficiency
anemia in patients with a history of unsatisfactory oral iron
therapy. Am ] Hematol 2014; 896: 646-50.

28.Goss JE, Chambers CE, Heupler FA Jr. Systemic anaphylactoid
reactions to iodinated contrast media during cardiac cath-
eterization procedures: guidelines for prevention, diagnosis,
and treatment. Laboratory Performance Standards
Committee of the Society for Cardiac Angiography and
Interventions. Cathet Cardiovasc Diagn 1995; 34:99-104.

29.Tramér MR, von Elm E, Loubeyre P, Hauser C.
Pharmacological prevention of serious anaphylactic reac-
tions due to iodinated contrast media: systematic review.
BMJ 2006; 333:675.

9702 ‘92 1890100 U0 1s8nb Aq woiy papeojumoq


http://www.globalasthmareport.org/index.php
http://www.hscic.gov.uk/catalogue/PUB15751/qof-1314-report.pdf.
http://www.hscic.gov.uk/catalogue/PUB15751/qof-1314-report.pdf.
http://www.ema.europa.eu/docs/en_GB/document_library/Referrals_document/IV _iron_31/WC500151308.pdf.
http://www.ema.europa.eu/docs/en_GB/document_library/Referrals_document/IV _iron_31/WC500151308.pdf.
http://www.sign.ac.uk/guidelines/fulltext/101/index.html
http://www.sign.ac.uk/guidelines/fulltext/101/index.html

	hcv117-TF1
	hcv117-TF2

