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Summary

BACKGROUND: Iron deficiency is the most common nu-
tritional disorder in the world, and it is the only common
nutrient deficiency in industrialised nations. It is thought to
be the most common cause of anaemia. Use of iron sup-
plementation in Switzerland has not been previously quan-
tified in detail.

OBJECTIVES: We quantified use of iron supplementation
from Swiss data and compared it with data from the UK.
We assessed the frequency of serum ferritin and haemo-
globin tests prior to newly started iron therapy to see
whether use was based on documented low iron levels or
blood parameters, especially in the case of parenteral iron
supplementation.

METHODS: We conducted a retrospective descriptive
study of prescription iron supplementation use, and com-
pared use of oral or parenteral iron drugs between
Switzerland (CH) and the UK. We retrieved Swiss data
from the Swiss Health Insurance Helsana Group, and UK
data were from the Clinical Practice Research Datalink
(CPRD). The study period was 2012 to 2014.

RESULTS: The 3-year prevalence of iron supplementation
was 9.4% in Switzerland and 4.4% in the UK. Iron use in-
creased slightly between 2012 and 2014 in both countries
(CH +0.3%, UK +0.2%). Recorded parenteral iron admin-
istration was roughly a thousand times higher in Switzer-
land (1.9%) than in the UK in 2014. In Switzerland, iron
supplements were mostly given to patients aged 20 to 49
years or older than of 80 years. In the UK, iron supple-
mentation was less frequent in younger people, but more
prevalent in the elderly. Prior to a first iron prescription, fer-
ritin tests were done more frequently in Switzerland (oral
67.2%, parenteral 86.6%) than in the UK (oral 43.3%, par-
enteral 65.5%). Haemoglobin was measured before a new
parenteral iron therapy rarely in Switzerland (oral 14.9%,
parenteral 11.7%), but frequently in the UK (oral 77.4%,
parenteral 85.6%).

CONCLUSIONS: Iron supplementation is more common
in Switzerland than in the UK, particularly parenteral iron
supplementation. Haemoglobin measurements prior to a
new parenteral iron therapy are relatively infrequent in
Switzerland despite the required documentation of
haemoglobin prior to therapy.

Key words: iron supplementation, anaemia, iron deficien-
cy, Swiss claims data, blood parameters, parenteral iron
supplementation, oral iron supplementation,

Introduction

Iron deficiency is the most common nutritional disorder
in the world and the only nutrient deficiency that is com-
mon in all industrialised nations [1, 2]. The prevalence of
iron deficiency in Europe has been reported to be around
12 to 40% [3]. In the UK, 21% of female teenagers be-
tween 11 and 18 years, and 18% of women between the
ages of 16 and 64 years are iron deficient [4]. The preva-
lence of iron deficiency in Switzerland is not well known.
A recent study reported a prevalence of 50% (serum fer-
ritin cut-off 22 pg/l) in a sample of healthy female hospital
employees in Switzerland; with a lower cut-off of 15 pg/
1, the prevalence was still 33% [3]. Another recent Swiss
study assessed iron deficiency in hospitalised patients and
found a prevalence of 4.9% (cut-off: ferritin <15 pg/l) [5],
and screening in young Swiss soldiers yielded a preva-
lence of 16.8% (cut-off: ferritin <30 pg/l) [6]. In 2013, the
iron deficiency prevalence in Portugal was reported to be
16.7% (cut-off: ferritin <15 pg/l) in the total population,
and 19.8% in females [7]. Serum ferritin is the most pow-
erful test to detect iron deficiency and the best indicator of
a response to an intervention to treat it. The cut-off level of
serum ferritin varies between 12 and 15 pg/1[1, 2].

Iron deficiency is thought to be the most common cause of
anaemia [1, 8, 9]. The World Health Organization defines
anaemia as a haemoglobin level below 13 g/dl in men over
15 years of age, below 12 g/dl in nonpregnant women over
15 years, and below 11 g/dl in pregnant women [1, 10].

It is estimated that in the UK 3% of men and 8% of
women suffer from iron deficiency anaemia [11]. It is fur-
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ther estimated that in the developed world around 2 to 5%
of adult men and postmenopausal women have iron defi-
ciency anaemia [10]. In Switzerland, 15% of a sample of
healthy female hospital employees [3] and 1.0% of young
Swiss soldiers [6] were diagnosed with iron deficiency
anaemia, and another Swiss study reported a high co-oc-
currence of iron deficiency and iron deficiency anaemia
[5]. The prevalence of iron deficiency anaemia in Germany
was reported to be 2.9% (cut-off: ferritin <15 pg/l) for the
total population, and of 4.1% for females in 2011 [12]. In
2013, a high iron deficiency anaemia prevalence of 5.8%
(cut-off: ferritin <15 pg/l) in the total population, and of
6.4% in females was found in Portugal [7]. A large nation-
wide population-based study published incidence rates of
iron deficiency anaemia (cut-off: ferritin <15 pg/l) for Ger-
many, Belgium, Spain and Italy [12]. The authors reported
the highest incidence rate in 2011 in Germany and Spain,
with rates of 12.42 and 14.14 per 1000 person-years, re-
spectively. The incidence rates for females in Germany and
Spain were reported to be 17.27 and 22.14 per 1000 per-
son-years, respectively. Table 1 gives an overview of the
iron deficiency / iron deficiency anaemia prevalence.
However, not all anaemic people are iron deficient, and
iron deficiency may occur without anaemia. Iron supple-
mentation is the most common therapeutic option currently
used in developing countries to treat iron deficiency, as
well as to treat existing iron deficiency anaemia. It is im-
portance to correct iron deficiency in populations at high
risk of iron deficiency and anaemia, and to prevent
anaemia by providing iron supplementation. However,
supplementation for the prevention of iron deficiency
anaemia and supplementation to correct it must be dis-
tinguished; the dose to prevent iron deficiency anaemia
in women of childbearing age in populations with a high
prevalence of anaemia (>40%) is 60 mg/day for 3 months;
the dose of iron recommended to treat iron deficiency
anaemia in adults is 120 mg/day for 3 months [1]. Women
of childbearing age, not only pregnant women in whom
the prevalence of iron deficiency anaemia is 14% [12],
are the target group for supplementation for the prevention
of iron deficiency. Therapeutic supplementation should be
covered by the healthcare delivery system [1].

Table 1: Overview of iron deficiency/iron deficiency anaemia prevalence in different studies.

To date there are no data available on the correlation be-
tween iron deficiency anaemia and iron supplementation
in Switzerland. According to the Swiss Compendium [13],
treatment with parenteral iron drugs (e.g., Ferinject®) is ac-
cepted for use restricted to the treatment of iron deficien-
cy when oral iron preparations are ineffective or cannot be
used. The diagnosis must be based on laboratory tests. Us-
ing claims data from the largest health insurance group in
Switzerland and general practitioner-based data from the
UK, we quantified iron drug use in Switzerland and de-
scribed patterns of use of oral and parenteral iron supple-
mentation (multivitamins are excluded) between 2012 and
2014 in the Swiss market and in the UK health system.

Materials and methods

Study design and data source

We conducted a descriptive, bi-national study using claims
data from the Swiss health insurance Helsana Group [14]
and from the Clinical Practice Research Datalink (CPRD)
[15] covering the time span between 2012 and 2014. The
Helsana Group insures some 1.9 million inhabitants in
Switzerland. All health insurance companies in Switzer-
land are private, there is no national health insurance sys-
tem, but health insurance is mandatory for everybody liv-
ing in Switzerland. In collaboration with Helsana, we have
used claims data for descriptive analyses of health resource
utilisation (HRU) in Switzerland [16, 17]. The recorded
data include patient demographics such as age and gender,
postal code of residence, and drug prescriptions (including
dose, galenic formulation and pack size). Patients’ per-
sonal characteristics such as smoking habits or weight /
body mass index (BMI), as well as laboratory data, symp-
toms, ambulatory diagnoses or medical resource use dur-
ing hospitalisations are not recorded in the database. In
2012, Switzerland introduced a payment system based on
diagnosis-related groups (DRGs) for acute-somatic inpa-
tient care. The SwissDRG system is based on the German
G-DRG version of 2008 [18, 19]; Swiss DRG codes are
available from the database. The database is located at Hel-
sana, and researchers had access to an anonymised dataset
encompassing the relevant patients and the relevant para-
meters for this analysis.

Study

ID prevalence

IDA prevalence

Serum ferritin cut-off

Schuepbach et al. [3]

50% of female hospital employees

15% of female hospital employees

ID: < 22 pg/lIDA: < 22 ug/l

Heath et al. [4] —  21% of females aged 11-18 years <15 pg/l
— 18% of females aged 16—64 years
Hug et al. [5] 4.9% of hospitalised patients <15 pg/l

Schleiffenbaum et al. [6]

16.8% of young Swiss soldiers

1% of young Swiss soldiers

ID: <30 pg/lIDA: <30 pg/l

—  4.1% of German females

Fonseca et al. [7] — 16.7% of total population — 5.8% of total population ID: <15 pgl/l
—  19.8% of females —  6.4% of females IDA: <15 pg/l
British Society of Gastroenterology [10] 2-5% of adult men and post-
menopausal women
Ruston et al. [11] — 8% of British females <13 pg/l
— 3% of British males
Levietal. [12] — 2.9% of German residents <15 pgl/l

ID = Iron deficiency; IDA = Iron deficiency anaemia
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The CPRD, formerly known as the General Practice Re-
search Database (GPRD) [15], was established in 1987. It
is a large UK-based database providing healthcare infor-
mation on some 10 million patients in the UK it is one of
the largest databases of longitudinal medical records from
primary care in the world. The CPRD has previously been
described in detail [20, 21]. In the UK, general practition-
ers (GPs) are responsible for primary healthcare and for
referrals to specialists. They have been trained to record
information on demographics, medical diagnoses, labora-
tory values and drug prescriptions, as well as patient re-
ferrals and hospital admissions, using standard coding sys-
tems. The medical diagnoses are recorded as Read codes.
The GPs generate prescriptions directly from the computer,
and this information is automatically transcribed into the
individual computerised patient records. They contain the
drug name, instructions for use, route of administration,
dose and number of tablets for each prescription. For com-
plete information, individual patient records may be as-
sessed. Additionally, the CPRD holds information regard-
ing lifestyle variables such as BMI, alcohol consumption
and smoking. We extracted the relevant patients and data
parameters for this analysis from the fully anonymised
database.

The study was approved by ISAC, the Independent Sci-
entific Advisory Committee for Medicines and Healthcare
products Regulatory Agency (MHRA) database research
(protocol number 15_080R).

Study population

We identified all individuals who received at least one
prescription for a drug coded in the anatomic therapeutic
chemical classification system (ATC) as class BO3A (oral
and parenteral iron drugs; multivitamins are excluded) be-
tween 2012 and 2014. We then excluded all patients with
a diagnosis of cancer (except nonmelanoma skin cancer) at
any time in the record. In the CPRD, drugs are identified
with gemscript codes. The date of the first iron prescription
during the study period was considered the index date. We
quantified the number of oral and parenteral iron prescrip-
tions, as well as the number of ferritin and haemoglobin
tests 12 and 24 months prior to the index date. We calcu-
lated the prevalence of iron drug use (oral/parenteral/both)
for years 2012, 2013 and 2014, as well as the cumulative
prevalence in 2012 to 2014. In addition, we assessed the
time interval between the index prescription and the previ-
ous and subsequent iron drug prescriptions.

In a sensitivity analysis, we restricted the study population
to “new” users of oral or parenteral iron supplementations;
new users must not have received another oral or parenter-
al iron prescription for at least 180 days before the index
date. We assessed whether these patients had any serum
ferritin and/or haemoglobin tests prior to the “new” iron
drug prescription.

An additional analysis distinguished between different
parts of Switzerland according to language region (Ger-
man, French or Italian). The list of cantons representing the
three language regions is displayed as footnote in table 2.

Statistical analysis

We additionally stratified the numbers and proportions of
drug users by age group (0-9, 10-19...90+) and gender
(male/female). These analyses were prespecified and
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planned a priori. We focused on women of childbearing
age because of the higher prevalence of iron deficiency
anaemia in this subgroup [12]. We calculated frequency
distributions using the software programs Stata MP 13.

Results

Within the Helsana claims database, the 3-year prevalence
for iron deficiency was 9.4%, and the 1-year prevalence
was 4.5% in 2014, which reflects a slight increase of 0.3%
since 2012. In contrast, in the UK the 3-year prevalence for
iron deficiency was 4.4% and the 1-year prevalence 2.6%
in 2014, reflecting an increase of 0.2% since 2012. Women
(CH 16.0%, UK 6.9%) had a substantially higher preva-
lence of diagnosed iron deficiency than men (CH 2.6%,
UK 1.7%). We further observed a marked difference in
the use of parenteral iron supplementation. In Switzerland
around 1.9% of all insured persons received an infusion
at some point in time during the study period in the am-
bulatory setting, whereas in the UK only 0.002% received
iron intravenously, as recorded by the GPs. Since 2012, use
of parenteral iron supplementation has slightly (+0.2%) in-
creased in Switzerland, but remained stable at a low level
in the UK. On the other hand, oral iron supplementation
has increased both in Switzerland and in the UK by about
0.2% during the same time period. In Switzerland, iron
supplementation tended to be slightly higher in the French-
speaking part of Switzerland (5.4% in 2014) than in the
German- (5.0% in 2014) or Italian- (5.0% in 2014) speak-
ing parts, whereas use of parenteral iron supplementation
tended to be slightly higher in the German-speaking part
(2.1% in 2014) compared with the Italian- (1.9% in 2014:)
and the French- (1.6% 2014:) speaking parts (table 2).

In Switzerland, the iron (III)-hydroxide polymaltose com-
plex Maltofer® was the most frequent oral iron preparation

Table 2: Prevalence of oral and parenteral iron supplementation in
Switzerland (percentage of insured people).

2012 |2013

Region 2014 |[Change

since 2012

German part of Switzer-
land

Oral iron supplementation |3.2 3.3 3.4 +0.2

Parenteral iron supplemen- | 2.0 21 21 +0.1
tation

Total 4.8 4.9 5.0 +0.2
French part of Switzer-

land

Oral iron supplementation |4.0 41 4.2 +0.2

Parenteral iron supplemen- | 1.3 1.5 1.6 +0.3
tation
Total 5.0 5.2 5.4 +0.4

Italian part of Switzerland

Oral iron supplementation |3.1 3.3 3.4 +0.4

Parenteral iron supplemen- (1.5 1.8 1.9 +0.4
tation

Total 43 47 5.0 +0.7
Overall SwitzerlandOral (3.21.8 |3.31.9 [3.41.9 |+0.2+0.2
iron supplementationPar-

enteral iron supplementa-

tion

Total 4.6 438 4.9 +0.3

German part: Aargau, Appenzell Innerrhoden, Appenzell Ausserrho-
den, Bern, Basel-Landschaft, Basel-Stadt, Glarus, Gaubtinden, Luzern,
Nidwalden, Obwalden, St Gallen, Schaffhausen, Solothurn, Schwyz,
Thurgau, Uri, Zug, Zirich French part: Fribourg, Geneva, Jura,
Neuchatel, Vaud, Valais Italian part: Ticino
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used (11.7%). In contrast to other oral iron medications,
it should be taken with food ingestion for better gastroin-
testinal tolerability [13]. Maltofer® was followed by iron
(IT) sulphate without folic acid (9.3%), and by a combina-
tion with folic acid (8.8%). Among parenteral iron prepara-
tions, iron carboxymaltose (Ferinject®) was the most com-
monly used preparation (86.3%).

In Switzerland (fig. 1), iron supplements were mostly giv-
en to patients between the ages of 20 and 49 years (preva-
lence 12.4%) and after the age of 80 years, with peak
prevalence of 14.1% between 30 and 39 years, and of
16.8% above 90 years. In the UK, iron supplements were
less likely given to younger people, but more often to the
elderly as compared with Switzerland. Compared with the
UK (fig. 2), oral iron supplements were prescribed more
to women (CH 11.0%, UK 6.9%) and less often to men
(CH 1.7%, UK 1.9%) in Switzerland. Furthermore, chil-
dren in Switzerland were more frequently treated with oral
iron than in the UK (children up to the age of 9 years: CH
3.8%, UK 1.3%).

In Switzerland, iron infusions were given less often than
oral iron drugs (fig. 3). The age curves of parenteral and
oral administration had similar shapes, with a peak at age
above 90 years (oral 11.6%, parenteral 5.2%). Intravenous
iron applications were more likely to be given to the 40
to 49 year age group (4.5%); oral supplementation, was
more common in the age range of 30 to 39 years (10.1%).
In women (fig.4) the peak prevalence of iron infusion was
reached in the age group 40 to 49 years (8.8%), and in
men the peak was in the group aged over 90 years (5.0%).

Figure 1: Prevalence of iron substitution in different age groups in
Switzerland and the UK, 2012 to 2014.
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In children up to the age of 9 years almost no iron infu-
sions were administered in Switzerland, and none in the
UK. Owing to lack of studies [13], parenteral iron supple-
mentation is not recommended in children. In Switzerland
and in the UK (supplementary figs S1 and S2, appendix),
oral iron supplementation was given mainly to women of
childbearing age (12-49 years) between 30 and 39 years
old (prevalence CH 20.4%, UK 10.7%). On the other hand,
parenteral iron supplementation was given mainly to
women aged 40 to 49 years. However, iron infusions in the
UK were rare, even in women of childbearing age (preva-
lence CH 8.8%, UK 0.005%).

The sensitivity analysis of newly started oral and parenter-
al iron substitutions (table 3) showed that in both Switzer-
land and the UK, laboratory parameters were measured
more often before starting a new parenteral therapy (CH
87.9%, UK 87.1%) than before a new oral therapy (CH

Figure 3: Prevalence of oral and parenteral iron substitution in dif-
ferent age groups in Switzerland, 2012 to 2014.
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Figure 4: Prevalence of parenteral iron substitution in different age
groups for both sexes in Switzerland, 2012 to 2014.
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Figure 2: Prevalence of oral iron substitution in different age groups for both sexes in Switzerland (left) and the UK (right), 2012 to 2014.
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73.8%, UK 78.2%). Ferritin was in general measured more
frequently in Switzerland (oral 67.2%, parenteral 86.6%)
than in the UK (oral 43.3%, parenteral 65.5%), while
haemoglobin tests before a new parenteral iron therapy
were rare in Switzerland (oral 14.9%, parenteral 11.7%)
and more frequent in the UK (oral 77.4%, parenteral
85.6%). Testing both ferritin and haemoglobin was more
frequent in the UK (oral 42.6%, parenteral 64.0%) than in
Switzerland (oral 8.3% parenteral 10.3%).

Discussion

The practice of iron substitution is quite different in
Switzerland and in the UK. In 2014, iron application over-
all was more frequent in Switzerland than in the UK. The
prevalence of parenteral iron infusions was about 1000
times higher in Switzerland than in the UK in the ambu-
latory setting. We cannot rule out the possibility that we
missed infusions administered in hospitals in the UK; how-
ever the same holds true for Switzerland. This observation
of a substantially higher frequency intravenous application
of iron in ambulatory care may be explained by the fact
that GPs in the UK administer iron infusions rarely, and
iron infusions administered in specialised clinics or hospi-
tals are not comprehensively recorded in the CPRD. How-
ever, despite some possibly missing data in the CPRD, a
substantial difference seems to exist in the frequency of
iron infusions administered in Switzerland and in the UK
in the ambulatory setting.

The overall prevalence of iron supplementation in Switzer-
land, 4.9% in our data, was consistent with the iron defi-
ciency prevalence of 4.9% reported in a recent Swiss study
[5], in which a cut-off of serum ferritin of <15 pg/l was
used.

The frequency of laboratory measurement of ferritin and
haemoglobin for patients who were newly started on iron
supplementation was lower in Switzerland than in the UK.
In theory, assessment of haemoglobin is required to justify
iron infusions and to find the appropriate iron dose [13],
but these results were not always available in Switzerland.
Between 2006 and 2010, haemoglobin parameters were as-
sessed more frequently than ferritin 90 days before iron
treatment in Switzerland [22].

Table 3: Laboratory parameters (ferritin, haemoglobin) measured with-
in 180 days before iron substitution (percentage of patients treated).

Swiss Med WKly. 2017;147:w14444

To our knowledge, large studies assessing the prevalence
of iron deficiency in Switzerland are lacking [3, 5, 6].
However, in relation to the iron deficiency prevalence re-
ported in the international literature [3, 4, 7, 11, 12], the
number of patients treated with iron seems to be low. A re-
cently published study from Australia investigated whether
people with iron deficiency anaemia were more likely than
“healthy” people to get iron supplementations [23]. They
concluded that there was a mismatch between the number
of people who got iron supplementation and the number
of people in need. They found evidence that iron supple-
mentation is dependent on socioeconomic status, but less
associated with risk factors for iron deficiency anaemia, a
pattern that was similar in other studies [24-26]. Thus, es-
timating the prevalence of iron deficiency or of iron defi-
ciency anaemia in Switzerland by taking iron supplemen-
tation as a proxy may not be reliable.

Iron infusions in Switzerland are popular because adminis-
tration is relatively quick and easy, the rate of adverse drug
reactions, for carboxymaltose (Ferinject®), for example, is
low and intravenous application eliminates concerns over
poor adherence, which may be a challenge where oral iron
supplementation is associated with adverse gastrointestinal
effects.

The strengths of our study include the substantial number
of individuals with iron supplementation from different re-
gions of Switzerland, as well as from the UK, with sever-
al years of prior recorded drug history. Claims data tend to
encompass drug use comprehensively; furthermore, med-
ications had not only been prescribed, but actually dis-
pensed by a pharmacy or physician. In the UK prescrip-
tions are recorded by the GP, but it is not known whether
the prescription was filled. In addition, it is intriguing to
compare iron supplementation between two countries with
different health systems — the Swiss health system with a
mix of private and public characteristics versus the Nation-
al Health Service in the UK.

Our study has several limitations. Because we used claims
data, we identified only individuals who received prescrip-
tions for the iron preparations of interest, but there is also
use of over-the-counter oral iron supplements. The same
is also true for the analysis of UK data. However, such
use is likely to be minimal compared with longer-term use
prescribed by doctors, which occurs when iron deficiency
anaemia is diagnosed. Another limitation of the study is
that although Swiss claims data do provide information on
whether and/or when laboratory test was performed, they
do not provide information on the actual laboratory val-
ue (e.g., ferritin, haemoglobin). Thus, we were not able to
address the question of whether iron supplementation was
justified in a given individual patient or not. Similar to the
Swiss data, a limitation of the CPRD database is that we
may have missed iron infusions administered in hospitals.
In conclusion, iron supplementation is more common in
Switzerland than in the UK, particularly the application of
parenteral iron infusions.
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Appendix

Supplementary figures
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Figure S1: Prevalence of oral (left) and parenteral (right) iron substitution of women of childbearing age in the UK, 2012 to 2014.
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Figure S2: Prevalence of oral and parenteral iron substitution of women of childbearing age in Switzerland, 2012 to 2014.
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