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ABSTRACT

Introduction: Anemia is a condition, in which the number of red blood cells (RBC) and the hemoglobin (Hb) is insufficient to
meet the body’s physiologic needs. Hypoferritinemia without anemia (HWA) could cause masked clinical manifestations as
general weakness, easy fatigability, depressed mode, and hair loss but with normal complete blood count (CBC) parameters.
HWA is deferent from iron deficiency anemia (IDA) because there is no reduction in the RBC, Hb, or any of the other parameters
of the CBC. In HWA, the hypoferritinemia could be missed because serum ferritin not always requested by general practitioners.
Materials and Methods: A retrospective study conducted on 6993 patients of hypoferritinemia patients from our computerized
database from 2010 to 2016. The parameters investigated to detect HWA disorder were serum ferritin, RBC, Hb, hematocrit, mean
corpuscular volume, and mean corpuscular hemoglobin. Results: HWA is found in 130 (0.018%) hypoferritinemia patients, in a ratio
1.7-1 females to male. Conclusion: HWA is a masked hematology disorder which needs new nomenclature to distinguish it from
IDA because they are two deferent disorders although both of them have low serum ferritin. HWA is not a latent IDA because it
could happen in patients whom will not get anemia as in polycythemia patients on recurrent veinesection treatement.
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Introduction

Anemia according to the WHO is a condition, in which the
number of red blood cell (RBC) is insufficient to meet the
body’s physiologic needs. Hemoglobin (Hb) concentration
alone cannot be used to diagnose the cause of anemia.l"
Anemia also refers to a less than normal mean for age and
sex of the RBC mass, amount of Hb, and/or volume of
packed RBCs. Hypoferritinemia means low iron storage
in the ferritin form, which could manifest as general
weakness, easy fatigability, depressed mode, palpitation,
and hair loss.” Iron is present in all cells in the human
body and has several vital functions, such as: carrying
oxygen to the tissues from the lungs as a key component
of the Hb molecule, facilitating oxygen use and storage in
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the muscles as a component of myoglobin, and acting as a
transport medium for electrons within the cells in the form
of cytochromes and as an integral part of enzyme reactions
in various tissues. Too little iron can interfere with these
vital functions and lead to morbidity."!

Hypoferritinemia diagnosed when the level of serum ferritin
teduced below 11 ng/ml in females and below 23 ng/ml in
males in our institute’s reference range. Hypoferritinemia
caused by decreased iron intake, as part of the general poor
diet, or due to low gastrointestinal absorption that happens
to postbariatric surgery. It also happens in Crohn’s disease,
ulcerative colitis and celiac disease, hemorrhoids, colon
cancer, peptic ulcer, menorrhagia, and hematuria. It also
could be due to increase iron demands in pregnancy and
puberty. Rarely, hypoferritinemia may be due to disorders
of iron metabolism.Pl The aim of this study is to highlight

This is an open access article distributed under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike 3.0 License, which allows others to remix, tweak,
and build upon the work non-commercially, as long as the author is credited and the new
creations are licensed under the identical terms.

For reprints contact: reprints@medknow.com

How to cite this article: Al-Jafar HA. HWA: Hypoferritinemia without
anemia a hidden hematology disorder. J Family Med Prim Care
2017;6:69-72.

© 2017 Journal of Family Medicine and Primary Care | Published by Wolters Kluwer - Medknow 69



Al-Jafar, et al.: HWA: Hypoferritinemia without anemia a hidden hematology disorder

the importance of hypoferritinemia without anemia (HWA)
and to distinguish it by the nomenclature HWA to make
it known disorder among general practitioners and other
physicians because it is easy to be missed while the patient has
long-standing suffering of obscure general weakness.

Materials and Methods

The data gathered from our institute Amiri Hospital and its
regional polyclinics electronic database. The period of this
cross-sectional retrospective study was from 2010 to 2016. The
total number of the samples 4370 females and 2623 males.
Age of the patients was from 15 to 88 years old. The inclusion
criteria were adult patients with hypoferritinemia and with normal
complete blood counts (CBCs) parameters. The exclusion criteria
were normal or high serum ferritin. The CBC performed in
Coulter LH-750/755 analyzer. Serum ferritin level was done by
Beckman Coulter, UniCel DXI 800 Access immunoassay system.
Normal range of serum ferritin for adult female participants is
11-306.8 ng/ml and for adult male is 23.9-336.2 ng/ml according
to our laboratory’s reference range.

Results

A total of 4370 hypoferritinemia females were tested, 80 found to
have HWA (low ferritin with normal RBC, Hb, mean corpuscular
volume [MCV], and mean corpuscular hemoglobin [MCH]). In
the male group 2623 patients were tested, 50 found to have HWA.
All HWA patients had low serum ferritin, but they had normal
CBC parameters (RBC, Hb, hematocrit [Hct], MCV, and MCH);
the results are shown in Tables 1 and Figure 1.

Discussion

This study results showed hypoferritinemia in the presence
of normal RBC, Hb, MCV, and MCH [Table 1]. Hence,

Table 1: Female hypoferritinemia without anemia and
male hypoferritinemia without anemia normal complete
blood count referral ranges

Serum RBC Hb Hct

ferritin
Female normal RR 11-306.8 3.8-4.8 120-150 0.36-0.46 83-101 27-32
5.7-10  4.3-4.6 123-134 0.37-0.40 85-90 28-30

Range MCV MCH

Female obtained

R (»=80)
Male normal RR~ 23.9-336 4.5-55 130-170 0.40-0.50 83-101 27-32
Male obtained 12521 4.8-5.2 137-155 0.42-0.46 85-92 28-31
R (#=50)

Female normal RR: Female normal reference ranges; Male normal RR: Male normal reference ranges;
Female obtained R: Female obtained ranges; Male obtained R: Male obtained ranges; RBC: Red blood cell;
Hb: Hemoglobin; Het: Hematocrit; MCV: Mean corpuscular volume; MCH: Mean corpuscular hemoglobin

HWA is a masked disorder because serum ferritin test is not
performed routinely when the CBC parameters are normal.
Furthermore, serum ferritin is never done in the family clinics
or in the primary care Centers in many countries. Serum iron,
total iron-binding capacity, and transferrin saturation are
easily available tests, but it is reported in the literature that
they are less sensitive than serum ferritin in assessing iron
status; low serum ferritin with normal CBC was discussed
in the literature; as a latent iron deficiency anemia (IDA), it
was considered an early stage or masked form of IDA.I This
study is to classify the phenomena of normal CBC in the
presence of low serum ferritin as an independent disorder
entity because patients could present in HWA status but
never proceed to IDA as in polycythemia cases on recurrent
veinesection treatement.®! This study which was conducted on
a total of 6993 patients with low serum ferritin, 4370 females
and 2623 males, HWA found in 130 (0.018%) of the cases.
It was 80 (62%) cases in female and 50 (38%) cases in male
patients. HWA is a hypoferritinemia with normal reference
range of RBC, Hb, Hct, MCV, and MCH, or even Hb could
be high [Table 2]. HWA patients usually complain of chronic
undiagnosed signs and symptoms of feeling general weakness,
deptessed mode, and hair loss.”! However, HWA and IDA
considered in this study as two different disorders, as IDA
has an anemia with changes in the CBC parameters and
characteristic hematological morphological changes in the
peripheral blood film, while HWA does not have anemia, nor
any morphological or CBC parameters changes. Furthermore,
IDA is an easily diagnosed with its microcytic hypochromic
anemia while HWA is a masked disorder with normal CBC
parameters and with normocytic normochromic picture
under the light microscope. Both the physicians and patients
must be more aware and oriented about HWA for better
diagnosis, management, and follow-up. HWA disorder has
its own entity as a disorder which could cause long-standing
undiagnosed signs and symptoms of feeling weak and unwell.
Latent IDA is a status proceed IDA while HWA could stay
as HWA without proceeding to IDA as in myeloproliferative
neoplasms in Polycythema rubra vera, early myelofibrosis,
and other myeloproliferative neoplasms disorders.'") HWA
should be involved more in the public and in community
health teaching programs. HWA is an area of hot research
work in the presence of the new tool research implemented
in IDA investigations as hepcidin and transferrin receptor,
which are key regulators of iron metabolism, absorption, and
serum ferritin level.!

Limitation

In this retrospective study, we do not know about patients whom

Table 2: The differences between iron deficiency anemia and hypoferritinemia without anemia disorders

Case Serum ferritin ~ Anemia  Signs and symptoms  Morphological changes RBC Hb Hct MCH MCV
IDA Low Yes Yes Yes Low Low Low Low Low
HWA Low No Yes Normal Normal ~ Normal  Normal  Normal  Normal

IDA: Tron deficiency anemia; HWA: Hypoferritinemia without anemia; RBC: Red blood cell; Hb: Hemoglobin; Het: Hematocrit; MCV: Mean corpuscular volume; MCH: Mean corpuscular hemoglobin
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Figure 1: (a) Low Serum Ferritin level in HWA. (b-f) Normal RBC, Hb, Hct, MCV and MCH Levels in HWA

on iron treatment which could affect the level of serum ferritin
and the CBC status.

Conclusion

HWA is a masked hematology disorder because RBC, Hb,
MCYV, and MCH are all within normal ranges, but the patient
could complain of the long-standing undiagnosed status of
feeling unwell. HWA disorder could be missed when serum
ferritin is not checked. HWA could happen in myeloproliferative
disorders as polycythemia without being a latent IDA; HWA is a
deferent disorder entity, so we need to distinguish this disorder
with a special nomenclature to make it known to the general
practitioners, which will help for its detection and treatment.
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