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Ferric carboxymaltose therapy reduces
pain and improves the quality of life in female
patients with fibromyalgia
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Abstract. — OBIJECTIVE: The efficacy of
treatments for fibromyalgia is limited and many
factors have been identified to trigger the cur-
rent complaints. Iron deficiency anemia is one of
these factors. We aimed to re-evaluate the qual-
ity of life of fibromyalgia patients with the Fibro-
myalgia Impact Questionnaire after ferric car-
boxymaltose treatment.

PATIENTS AND METHODS: This study was
conducted on 90 female patients older than 18
years of age with ferritin <60 mcg/dL who pre-
sented to the Internal Medicine outpatient clinic
in a large tertiary care hospital in Eskisehir, Tur-
key, with FM symptoms. Patients were selected
from women who had previously received oral
iron therapy for at least 3 months and whose ferri-
tin could not be increased to >60 mcg/dL. Patients
who met the 2010 criteria of the American College
of Rheumatology for fibromyalgia were includ-
ed in the study. Patient characteristics and labo-
ratory parameters were recorded. The Fibromyal-
gia Impact Questionnaire (FIQ1, FIQ2) was applied
and compared before and after IV iron treatment.

RESULTS: The mean age of the patients was
40+12 years (18-83). There was a significant change
in the total score (FIQ1 mean: 54, FIQ2 mean: 21)
and all parameters of the FIQ questionnaire after fer-
ric carboxymaltose treatment (p=0.000).

CONCLUSIONS: Ferric carboxymaltose treat-
ment reduces pain levels and improves the qual-
ity of life in women with fibromyalgia.
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Introduction

Iron is necessary for the continuation of many
biosynthesis mechanisms. Low iron level in the
body leads to decreased synthesis of biologi-
cal amines, which is indicated as a pathological
mechanism in fibromyalgia (FM) patients'. Ac-
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cording to the guidelines for staging iron defi-
ciency?, a serum ferritin level below 60 mcg/dL
is considered as deficiency with mild anemia,
whereas a serum ferritin level below 40 mcg/dL
is classified as deficiency with severe anemia.
It is estimated that approximately 50% of anae-
mia in women is iron deficiency’. Tron deficien-
cy anaemia (IDA) is primarily treated with iron
supplementation, which can be oral or parenteral.
Oral preparations are inadequate in moderate to
severe anaemia where a more rapid improvement
in haemoglobin (Hb) levels and replenishment
of iron stores are desired. Therefore, parenteral
iron preparations are the mainstay of treatment in
moderate to severe anaemia. An intravenous (I'V)
iron preparation, ferric carboxymaltose (FCM),
has been developed with a favorable side-effect
profile compared to traditional parenteral iron
products®. Its properties allow the administration
of high doses (maximum 1,000 mg/infusion) in
a single session (15-minute infusion) without the
need for a test dose™”.

Fibromyalgia (FM) includes chronic wide-
spread musculoskeletal pain, fatigue, and psy-
chiatric symptoms®. Decreased ferritin, a storage
iron in the body, can cause fibromyalgia-like
symptoms and an increase in existing symp-
toms’. Although nonanemic FM patients have
relatively similar serum iron levels compared
to healthy individuals, patients with IDA are at
higher risk of developing FM compared to pa-
tients without IDA'. The pain experienced in
FM patients is thought' to be due to nervous
system dysfunction caused by decreased levels
of biogenic amine metabolites, and this phenom-
enon can be explained by FM pathophysiology.
Since iron is a cofactor for several enzymes
involved in the synthesis of neurotransmitters
such as tryptophan hydroxylase (for serotonin)
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and tyrosine hydroxylase (for norepinephrine
and dopamine), decreased production of these
biogenic amines in patients with FM may reflect
iron deficiency'. However, the relationship be-
tween IDA and FM has not yet been adequately
explored, and whether the administration of IDA
affects the risk of developing FM in patients re-
quires further evaluation.

This study aimed to analyze the effect of iron
treatment on quality of life by applying the FQI
questionnaire before and after 'V FCM treatment
in FM patients with low ferritin levels.

Patients and methods

Study Design and Participants

This study was conducted on 90 female pa-
tients older than 18 years of age with ferritin <60
mcg/dL who presented to the Internal Medicine
outpatient clinic in a large tertiary care hospital
in Eskigehir, Turkey, with FM symptoms. Pa-
tients were selected from women who had pre-
viously received oral iron therapy for at least 3
months and whose ferritin could not be increased
to >60 mcg/dL. The selected patients had not
previously benefited from oral iron therapy or
could not tolerate oral therapy. These patients
were given IV iron therapy after administration
of the FIQ1 questionnaire to assess the impact of
FM. FIQ assesses the quality of life and impact
in patients with FM. It consists of 10 questions
assessing activities of daily living and pain and
is divided into three main categories: function,
general impact and symptoms. The maximum
score is 100. A higher score indicates that the
impact of the syndrome on the person is more
pronounced'?. The cumulative dose of FCM for
iron supplementation is based on the patient’s
body weight and Hb level®.

FCM was administered to the patient as an [V
infusion, not exceeding 1,000 mg iron per infu-
sion, as part of standard care. Haemogram and
ferritin values were re-studied 4-6 weeks after
treatment. FIQ2 questionnaire was re-adminis-
tered. Patients with systemic, metabolic, endo-
crine, tumoral, infectious or neurological diseas-
es were excluded from the study. Data including
patient characteristics (age, smoking and antide-
pressant use) were recorded. The diagnosis of FM
was based on the 2010 criteria of the American
College of Rheumatology consisting of the wide-
spread pain index (WPI) and symptom severity
(SS) scale, the presence of similar symptoms for
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at least three months, and the absence of any other
disorder to explain the pain. Patients were com-
pared with laboratory parameters and FIQ ques-
tionnaires before and after iron treatment.

Statistical Analysis

Statistical analysis was performed by using
Statistical Package for the Social Sciences (SPSS)
version 25.0 software (IBM Corp., Armonk, NY,
USA). Descriptive data were presented as mean
+ standard deviation (SD) for normally distribut-
ed variables and median (min-max) for non-nor-
mally distributed variables. Categorical data were
expressed as numbers and percentages. If the nu-
merical data were normally distributed, Student’s
t-test was used; for non-normally distributed
variables, the Mann-Whitney U test was used to
compare the two groups. The Chi-square test was
used to examine the relationships between cate-
gorical variables. p < 0.05 was considered statis-
tically significant.

Results

The mean age of the 90 women who partic-
ipated in the study was 40412 years (p=0.056).
The mean haemoglobin was 11.1 g/dL, and the
mean serum ferritin was 4.4 ug/L. Antidepres-
sion medication was used by 6.7% of the patients,
and 28.9% were smokers. Patient characteristics
and laboratory parameters are shown in Table 1.

The mean FIQI score of all patients was
54.065 (min-max: 5.02-87). The mean FIQ score
was 60.99 in patients using antidepressant drugs
and 60.81 in smoking patients. The mean FIQ2
score after ferric carboxymaltose treatment was
21.051 (min-max: 0-73.6). There was a significant
difference between the mean FIQ scores before
and after iron treatment (p=0.000). FIQ score
evaluations are shown in Table I1.

After FCM treatment, 17.8% (n=16) of the pa-
tients (mean; min-max: 43.16; 8.6-69.2) had a total
score of 0 on FIQ2. 53.3% (n=48) of the patients
(mean: 49.18) had a mean FIQ2 score of 6.60 after
treatment. This showed an 84.4% improvement in
53.3% of the patients. The least improvement was
found in 4.4% of the patients (FIQl mean: 81.14;
FIQ2 mean: 69.93).

When the FIQ questionnaire questions were
evaluated before and after iron treatment, a sig-
nificant decrease was observed in the scores in all
parameters (p=0.000). Detailed analyses of the
questionnaire questions are shown in Table III.



Anemia and fibromyalgia

Table I. Patient characteristics.

Mean Minimum Maximum Standard Deviation
Age 40 18 84 12
Hb 1 (g/dL) 11.1 5.8 14.7 1.6
Haematocrit 1 (%) 35.1 223 44.4 39
RBC 1 (mn/mm?) 4.6 3.8 5.9 0.5
MCV 1(fL) 753 53.7 93.8 7.8
MCH 1 (pg) 237 14.0 333 3.6
Ferritin 1 (pg/L) 4.4 1.4 10.5 2.2
Hb 2 (g/dL) 13.4 10.2 16.2 1.1
Haematocrit 2 (%) 40.5 325 49.2 3.2
RBC 2 (mn/mm?) 4.9 39 5.9 0.4
MCV 2 (fL) 82.3 58.3 94.7 5.7
MCH 2 (pg) 274 18.3 31.3 2.4
Ferritin 2 (ng/L) 157.6 10.0 440.5 100.0
25 OH Vitamin D (pg/L) 14.8 4.6 39.8 74
Vitamin B12 (ng/L) 227 53 892 118

%, percentage; pg/L, micrograms per litre; fL., femtolitre; g/dL, grams per decilitre; Hb, haemoglobin; MCH, mean corpuscular
haemoglobin; MCV, mean red blood cell volume; mn/mm?, million divided by cubic millimetres; pg, pictograms; RBC, red blood cell.

Table II. FIQ score evaluations.

Non-Anti- Anti-
depressant depressant
Medication Medication

N % N %

Smokers Non P
N % Smokers
N %

FIQI (mean)

93.3% , (53.48)

6.7%, (6099)

71.1%, (60.81)

28.9%, (51.32)

p

£=0.909

p=0.502

FIQI (mean) (min-max)

54.0652 (5-87.06)

FIQ2 (mean) (min-max)

21.0512 (0-73.61)

»=0.000

Discussion

In our study, according to the FIQ question-
naire results, pain sensation was high, and qual-
ity of life was low in patients with FIA with low
storage iron (FIQI mean: 54, FIQ2 mean: 21). Fi-
bromyalgia is a complex syndrome consisting of
various symptoms including fatigue, sleep qual-
ity disorder, cognitive dysfunction, depression,
and intense pain. These symptoms significantly
reduce the quality of life of patients'*. Many stud-
ies'>!® have suggested a link between iron defi-
ciency and FM. In a cohort study"” conducted in
a large population in Taiwan, it was reported that
the risk of FM was higher, and symptoms were
more severe in patients with IDA. Women diag-
nosed with FM showed lower levels of iron, cal-

cium, and magnesium in hair samples compared
to healthy controls'. In a study carried out by Or-
tancil et al’, the levels of ferritin in FM patients
were found to be significantly lower than those in
the control group (p=0.003). The study also em-
ployed multiple logistic regression analysis, which
demonstrated that having a serum ferritin level
below 50 ng/ml resulted in a 6.5-fold increase in
the risk of developing FM®. In our study, the mean
FIQI score of patients with low ferritin levels was
54.065 (min-max: 5.02-87), while the mean FIQ2
score decreased to 21.051 (min-max: 0-73.6) af-
ter ferric carboxymaltose treatment. A significant
difference existed between the mean FIQ scores
pre- and post-iron treatment (p=0.000). These
findings validate the results of Ortancil et al’: a
decline in iron levels was correlated with an el-
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Table Ill. Analysis of FIQ survey questions.

Mean Minimum Maximum P

Can you do the following activities? 1 2.7 0 7.8 $=0.000
Can you do the following activities? 2 0.4 0 33
How many days have you felt good in the last week? 1 44 0 10.0
How many days have you felt good in the last week? 2 3.1 0 10.0 p=0.000
How many days during the past week have you been 2.3 0 10.0

unable to work due to fibromyalgia? 1
How many days during the past week have you been unable 0.4 0 10.0 p=0.000

to work due to fibromyalgia? 2
How much did your pain and other complaints prevent 3 0 10

you from doing your job, at home and work? 1

How much did your pain and other complaints prevent 1 0 7 p=0.000

you from doing your job, at home and work? 2
What was the level of your pain? 1 6 0 10
What was the level of your pain? 2 2 0 10 p=0.000
How tired are you? 1 7 0 10
How tired are you? 2 3 0 10 p=0.000
How do you feel when you get up in the morning? 1 7 0 10
How do you feel when you get up in the morning? 2 3 0 10 p=0.000
How much is your morning stiffness? 1 5 0 10
How much is your morning stiffness? 2 2 0 10 p=0.137
How frustrated and tense do you feel? 1 7 0 10
How frustrated and tense do you feel? 2 4 0 10 p=0.000
How sad, exhausted, unhappy or depressed do you feel? 1 7 0 10
How sad, exhausted, unhappy or depressed do you feel? 2 4 0 10 p=0.000

1: FIQL, 2: FIQ2.

evated FM. Additionally, it was observed that
appropriately administered iron therapy could ef-
fectively reverse this situation.

Several studies'”'® have mentioned the decrease
in biogenic amine levels related to the etiopatho-
genesis of FM. In addition, serotonin, tryptophan,
dopamine, and noradrenaline levels were found to
be low in FM patients. As it is known, iron is one of
the main components that should be in the synthe-
sis phase of all these metabolites''®. Accordingly,
abnormal metabolic disorders and abnormal dopa-
mine and serotonin responses, which are important
for pain sensation, are observed in FM patients”. In
a recent study?, the number of tender points was
found to increase in FM patients, and dopamine and
niacin levels decreased®’. Serotonin and noradren-
aline are chemicals produced by the human body
and are involved in the regulation of pain, sleep,
and mood?'. Studies* report that the frequency of
anxiety and depression increases in patients with
widespread pain and that smoking also increases.
The symptoms have been found** to be more se-
vere in FM patients who smoked. Concerning this,
the FIQ score of patients who smoked (FIQ mean:
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60.8) and patients who received antidepressant
treatment (FIQ mean: 60.9) was higher than those
who did not use it in our study. Iron deficiency in
patients with FM can reduce oxygen transport in
the muscles and mitochondrial function. This can
affect patients’ exercise performance and cause
frequent fatigue, one of the most prominent clini-
cal symptoms of FM?, Tirelli et al*® examined the
efficacy of oxygen-ozone hemotherapy with a co-
hort of 200 patients diagnosed with fibromyalgia.
Ozone therapy, which boosts oxygen levels, was
administered, and after a month of follow-up, 76%
of patients exhibited full musculoskeletal rehabil-
itation and a decline in general arthralgia. In our
study, a significant improvement was found in all
parameters of the FIQ questionnaire consisting of
function, general effect, and symptoms after iron
treatment (p=0.000). This situation suggested that
iron metabolism is an important component in all
symptoms occurring in FM. In our study, all of the
complaints that were present after the treatment
were resolved in 17.8% of the patients (FIQ2=0).
After iron treatment, a decrease was found in
84.4% of the complaints in a majority of 53.3% of
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the patients. This shows that FM patients should be
examined in terms of IDA before being diagnosed.

Conclusions

In conclusion, it reveals that FCM supplemen-
tation improves physical function, role limitations
due to emotional health issues, social function,
and overall health of patients suffering from fi-
bromyalgia. Our study has shown that properly
administered IDA treatment reduces pain and im-
proves the quality of life in fibromyalgia patients.
However, additional studies are needed to eval-
uate how differences in IDA severity may affect
the risk of developing FM.
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