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Abstract

Objectives: To determine the iron status of Obstetricians, effect of intravenous ferric carboxymaltose on
hemoglobin level and iron status. To evaluate the effect of increase in hemoglobin on quality of life and to
determine association between serum ferritin and hemoglobin level

Study Design: Cross-sectional study

Place and Duration of Study: Society of Obstetricians and Gynecologists of Pakistan (SOGP) annual
meeting held in Islamabad, Pakistan, from 5" to 7" December 2014

Methodology: Venous blood samples of the participants were collected after informed consent and assessed
for hemoglobin concentration, MCV, MCH and serum ferritin. Intravenous ferric carboxymaltose was offered
to participants with serum ferritin <100 ng/mL. Repeated assessments of the core laboratory values were
performed at 2 and 4 weeks post infusion and participants were asked about feeling of wellbeing using a non-
validated, questionnaire.

Results: The mean age of 174 participants was 43.4+9.7 years. Mild to moderate anemia was present in 41%
(72). Serum ferritin <15ng/mL was observed in 26.43% (46) with average serum ferritin level of
66.65+82.91ng/mL. An increase of hemoglobin 1.6g/dl was observed 2-4 weeks post infusion in 28
participants who opted to receive IV ferric carboxymaltose. Serum ferritin levels increased from 23.9 ng/mL to
152.9 ng/ml, with 70% of recipients having a value >100 ng/ml. Better state of health was reported post
infusion by 89% participants.

Conclusion: Hemoglobin estimation is not true reflection of Iron deficiency. It not only affects poor, illiterate,
and least aware population but also health care professionals who are well aware, educated and of good
socioeconomic status. Carboxymaltose infusion significantly increased hemoglobin and serum ferritin level
and improved feeling of wellbeing.
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Introduction

Anemia is a major health problem affecting 1.62 billion countries. According to World Health Organization,
people globally.1 It is more prevalent in developing Pakistan falls into the category of moderate prevalence,
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affecting more people than any other condition and
constituting a public health condition of epidemic
proportions.>®> The health consequences are stealthy
but devastating, invisibly eroding the development
potential of individuals, societies and national
economies.

The symptoms of anemia vary according to the severity
from asymptomatic to generalized weakness, fatigue,
irritability, palpitations and breathlessness. Iron
Deficiency (ID) is one of the most common causes of
anemia. Iron is used not only for storage and transport
of oxygen but also for metabolism of skeletal and
cardiac muscles as component of oxidative enzymes
and mitochondrial  functioning.* Iron  deficiency
adversely affects the physical performance, cognitive
function, quality of life and immune status.>® In a recent
study conducted in Taiwan of more than 32,000
patients the overall cancer risk was significantly
elevated among patients with Iron Deficiency Anemia
(IDA) and was hypothesized to be related to altered
immune activities associated with IDA.”

On average, it is estimated that humans have 3,000-
4,000mg iron.2 On daily basis the loss is approximately
1-2mg which is compensated by absorption of a similar
amount through dietary sources and hence any
reduction in either intake or increase in loss may lead
to 1D.® Women are at greater risk of developing ID due
to inadequate iron supplementation or poor nutrition
(especially where vegetarian diets apply), heavy
menstruation, repeated child birth, shortened inter-
pregnancy interval and lack of antenatal care.’ It is
anticipated that up to 40% of women enter pregnancy
in an ID state.™

Children born to mothers with ID have a greater risk for
developing ID. Due to the importance of iron in the
early stages of development, ID adversely affects the
cognitive function, physical growth and capacity of
infants and children."’

Serum ferritin levels lower than 15ng/mL confirm ID
however due to fluctuations between individuals, a
value of >100ng/mL is required to exclude iron
deficiency.” In patients suffering from chronic
inflammatory diseases, serum ferritin may be less
reliable and in such cases; transferrin saturation
(TSAT) may be the more appropriate marker.” Asia
Pacific expert recommendations state that normal
hemoglobin levels do not equate to normal iron levels.™
Treatment of anemia secondary to iron deficiency
involves treating the wunderlying cause and iron
replacement by oral or parenteral route. The aim of iron
therapy is to replenish body iron deficits."
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As prevalence of ID with and without anemia is very
high in Pakistan.® Hence this study has taken a unique
approach to assess the iron status of the obstetricians
and gynecologists treating patients at high risk of iron
deficiency i.e. pregnant women and/or those with other
conditions often associated with iron deficiency such as
heavy menses. The aim of the study was to determine
the iron status of Obstetricians, effect of Intravenous
(IV) ferric Carboxymaltose on Hb level and Iron status.
In addition, the effect of increase in Hb on quality of life
and association between serum ferritin and Hb level
was calculated.

Methodology

This cross-sectional study was performed on healthy
volunteers that gave their consent during the Society
of Obstetricians and Gynecologists of Pakistan (SOGP)
annual meeting held in Islamabad from 5 —7 December
2014. All the participants were female health care
professionals related to the field of Obstetrics and
Gynecology. Male obstetricians and gynecologists were
excluded from the study. It was reviewed and approved
by Ethical reviewer Board of Sir Ganga Ram Hospital/
Fatima Jinnah Medical University, Lahore.

Clinicians and health care providers donated venous
blood sample for assessments of hemoglobin
concentration, MCV, MCH and serum ferritin. Blood
samples were collected during the meeting between
the hours of 10am to 2pm reducing diurnal variances
that may be otherwise observed. Assessments of
laboratory parameters were performed at Aga Khan
University Hospital laboratory services.

The WHO criteria to diagnose iron deficiency anemia,
was applied. Additionally, weight and age were
captured for each participant. All the variables were
quantitative and measured using mean and standard
deviation. On the basis of hemoglobin levels, study
participants were divided into 2 groups: anemic (Hb
<12g/dL) and non-anemic (Hb =12g/dL) for further
analyses and comparisons.

The diagnosis of iron deficiency was determined using
criteria per Guyatt et al; namely serum ferritin
<15ng/mL is confirmed ID; 15-100ng/mL is potential ID
& >100ng/mL excludes ID. "

IV ferric carboxymaltose was offered to participants of
the survey with serum ferritin <100 ng/mL. For subjects
accepting therapy, repeated assessments of the core
laboratory values were performed at approximately 2
and 4 weeks post infusion and a simple, non-validated,
questionnaire was administered to enquire from the
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participants whether they feel better or worse post
therapy.

Overall missing values accounted for less than 5% of
data and were left blank. Analysis was performed using
Eeviews software for statistical analysis. Quantitative
variables like, age of participants, Hb level, MCV, MCH,
Serum ferritin were calculated as mean and standard
deviation. Qualitative variables like quality of life
assessment were given in percent. Student t test was
applied as test of significance and p value, <0.05 is
considered significant.

Results

Overall 174 female clinicians and health care providers
donated blood samples for assessment of iron
parameters. The mean age of the participants was
43.4+9.7 (24-72) years and the average body weight
was 69.2+12.8Kg (46.0 to 120.0Kg).

The average hemoglobin concentration of participants
was 12.3+1.37g/dL (8.0 g/dL to 16.1g/dL). In total, 41%
participants had mild to moderate anemia (Hb<12g/dL).
Iron deficiency (serum ferritin <15ng/mL) was observed
in 26.43% (46) of the population surveyed, with
average serum ferritin level of 66.65+ 82.91ng/mL
(2.5ng/mL — 734.0 ng/mL) and only 21.83% (38) of
participants had a serum ferritin >100ng/mL. (Table I)

Table I: Iron parameters in anemic & non anemic
groups (n=174)

Parameters [Total Hb 212 g/dL  |Hb <12 g/dL
(Non-anemic) |(Anemic)
Group 174 102 (59%) 72 (41%)
Age 43.4 + 9.67 445+ 97 418+ 9.24
(Years)
Hb. 12.32+1.36 |13.15+ 0.87 | 11.15+1.04
(gm/dL)
MCV 80.7 + 15.75 [85.22 + 4.99 |74.28 +22.34
MCH 2486 +4.97 12649 +1.50 [22.54 + 6.92
S. Ferritin  [66.65 + 82.91 [89.27 + 96.06 |34.63 +42.99
ng/mL

The mean serum ferritin was 89.27+96.06 (4.2-734)
ng/mL and 34.63+42 (2.5 to 210) ng/mL for the non-
anemic and anemic groups respectively. The
percentage of patients with serum ferritin <15ng/mL
was 45.83% (33) and 12.74% (13) in the anemic and
non-anemic groups whilst 6.94% (5) and 32.35% (33)
had serum ferritin levels greater than 100ng/mL in 2
groups respectively (Figure | and 11) .
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Figure I. Serum Ferritin in Anemic Group
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Figure II: Serum ferritin in non- anemic group

The correlation coefficient r=0.37 indicating the weak
positive correlation of hemoglobin with serum ferritin.
The both variable weak positive correlation indicates
that if hemoglobin is increased then s. ferritin level will
also increase and vice versa. (Figure lll)

Figure lll: Scattor plot of serum Ferritin and Hb
concentration

Post assessments, 28 HCP’s elected to receive IV
Ferric Carboxymaltose (FCM) to correct their iron
deficiency. Between 500 and 1000mg iron (average
dose: 643mg iron) as FCM was administered as an
intravenous infusion over ~15 minutes with dilution in
normal saline. The baseline and 2-4 weeks post
infusion Hb and serum ferritin of recipients have been
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show in Table Il. 70% of women had a value >100
ng/mL and all had a value greater than 50ng/mL

(Figure V).

Table Il: Comparison of iron parameters pre & post
infusion FCM
Parameters Pre infusion | Post infusion | P value
FCM FCM
No. of 28 28
subjects
Hb. Gm/dI 11.25+1.40 12.80 + 1.01 <0.0001
Serum ferritin| 23.87 + 21.53 | 147.47 + 93.6 | <0.0001
ng/mL
FCM dose 642.8+ 230
14.0 180.0
1600 —
130 1400 E
~ 120 1200 £
2 1000 £
o 11.0 =
= 80.0 £
T 100 60.0 g
40.0 2
9.0 T
200 wv
8.0 0.0
Baseline Post Infusion
mmHb =—Serum ferritin

Figure IV. Change in Hb and serum ferritin 2-4 post
FCM infusion

A simple non-validated quality of life (QoL)
questionnaire was filled by all who received FCM with
89% of the participants reported feeling a little or much
better post infusion and the remaining with no change
(Figure V). No adverse events related to IV FCM were
recorded in these otherwise healthy women post
infusion.
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Figure V. Quality of Life response 2-4 weeks post

infusion FCM
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Discussion

Anemia is a major health problem in Pakistan with iron
deficiency remaining the primary cause.> '

In this study, 41% of the health care professionals
surveyed, had mild to moderate iron deficiency anemia.
Moreover significant proportion of the surveyed
population were iron deficient, 45.8 % having serum
ferritin levels <15ng/mL and only 21% having levels
>100ng/mL (which would exclude iron deficiency).”
This data reflects the extent of ID in our population and
is suggestive of the need to closely monitor the iron
levels along with hemoglobin of not only our patients
but the care givers (and general population) as well.
Detection of anemia in 41 % of the study participants is
not only alarming but also indicates ignorance about
self-wellbeing. Despite being highly educated, well
aware of ID causes and with a generally higher
socioeconomic status (compared to many patients)
never thought of taking iron supplementation.
Significantly high proportion of Iron deficiency detected
in our study participants may also reflect the different
nutritional and dietary habits of Pakistani population
versus other ethnic nationals. Whilst nutritional
deficiencies and lack of knowledge about Iron
absorption inhibitors and promoters explain many of the
cases from this study, it is worth noting that other
causes may exist in the populations presenting with
IDA. For instance, hookworm infestation is common
due to poor sanitation.”® Both malarial control and
parasitic disease can be improved via health services
and improved sanitation."”

Treatment of iron deficiency is an easy task with
several options available to clinicians. Firstly,
appropriate dietary amendments may offer a simple
solution although are often the most difficult to
implement. A national action plan based on appropriate
dietary modification, food fortification, improved
sanitation and iron supplementation should be
formulated and implemented.'® Awareness about iron
inhibitors and promoters can help people to modify their
dietary habits. Role of fruit juices to enhance iron
absorption and tea to inhibit iron absorption needs to
be emphasized. Encourage consumption of milk and
dairy products as between meal snacks rather than at
meal time."®*'

Therapeutic interventions, such as oral and intravenous
iron, are also widely available. Oral iron remains the
first line therapy but the main issue is the poor
compliance and tolerance due to Gl side effects and
possibly the long duration required to replenish iron
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stores. Additionally, the effectiveness of oral iron in
patients with underlying inflammatory conditions may
be of limited benefit due to difficulties with absorption.*
Parenteral iron offers rapid repletion and a shorter
duration of treatment. It is useful in patients at high or
urgent need of their iron replenishment i.e. at late stage
of pregnancy, within 4 weeks of planned surgery (to aid
in reducing unnecessary transfusions), when excessive
blood loss exceeds intake of iron (such as heavy
menstruation) or when iron is not being absorbed by
the Gl system (e.g. inflammatory bowel disease).”®

In this study, 28 subjects diagnosed as iron deficient
had parenteral iron repletion using ferric
carboxymaltose. A significant increase was observed
for both serum ferritin (confirming appropriate repletion
of the iron stores) and Hb concentration (or correction
of anemia) within 4-6 weeks similar to other published

studies.** *° Iron treatment in subjects with low serum
ferritin improves symptoms like fatigue, physical
performance and quality of life even in cardiac

patients.”®”® Quality of life survey filled by our

participants, majority (89%) reported improvement. A
randomized placebo-controlled study revealed that a
single 1000mg iron infusion of ferric carboxymaltose
effectively improved the fatigue symptoms, cognitive
functions and quality of life in iron deficient women with
normal or borderline haemoglobin.29

Conclusion

It is concluded that anemia affects more than 40% of
the female health care providers caring for the
Pakistani society. This suggests that iron deficiency
anemia is a problem affecting not only the poor,
illiterate and least aware population of Pakistan but
also the highly educated, well aware community with
better socioeconomic status who, ironically, treat the
high risk population. Hemoglobin estimation is not true
reflective of Iron deficiency anemia. Iron deficiency
should be assessed on a more frequent basis,
especially in women with otherwise unexplained
fatigue. Oral and parenteral formulations may be
warranted when ID is diagnosed.
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