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Abstract: Deficiencies in both Vitamin D and iron are recognized as two major public health concerns in the globe, nearly, 30%-50%
of all age groups are Vitamin D deficient worldwide , to define laboratory values that are related to the diagnosis of anemia and iron
deficiencyiit is impotant to analyses included Hb. Objectives: To investigate the prevalence of vitamin D deficiency among individuals
attending attending maternity hospital for donation and to assess the association between vitamin D deficiency and haemoglobin.
Method and materials: The study included 200 libyan healthy blood donors (18-55 years old) . Blood samples were collected & assessed
by ELISA method for serum vitamin D and sysmex auto analyzer instrument for hemoglobin level. Results: The prevalence rate of
vitamin D deficiency was 16 % among study participants with no history of vitamin D replacement therapy and that of vitamin D
insufficiency was up to 48 %. Conclusion: This study is suggestive of a higher prevalence of vitamin D deficiency among young adults,

Libya nationality and those with blood donation
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1. Introduction

Deficiencies in both Vitamin D and iron are recognized as
two major public health concerns in the globe, nearly, 30%-—
50% of all age groups are Vitamin D deficient worldwide.[1]

Vitamin D deficiency is a major public health problem
worldwide in all age groups, even in those residing in
countries with low latitude, where it was generally assumed
that UV radiation was adequate enough to prevent this
deficiency, and in industrialized countries, where vitamin D
fortification has been implemented now for years.

Sun exposure is the most important source of Vitamin D for
most people.

The effect of sun exposure on Vitamin D synthesis depends
on skin pigmentation, body size, and aging.[2]

Photosynthesized Vitamin D is transported to the liver by
the Vitamin D binding protein to pass the first
hydroxylation.

The second hydroxylation in kidneys converts it to its
biologically active form, 1,25-hydroxy Vitamin D
(1,25(0H)2D). [3]

Although the most popular role of Vitamin D in the body is
bone health, it has a wide range of functions. Vitamin D
deficiency (VDD) is related to infant mortality,
cardiovascular diseases, cancer, total mortality, diabetes,
mood disorders, and increased risk of infections like
tuberculosis and AIDS.[4]

When the concentration of 25(0OH)D3 is <20 ng/ml (50
nmol/L), VDD exists. A level of >30 ng/ml (=75 nmol/L) is
considered normal.

Vitamin D insufficiency has been defined as 25(OH)D
between 21 and 29 ng/ml. Vitamin D is involved in the
proliferation and differentiation of bone marrow stem cells
and may play a role in red cell production Vitamin D can
also potentially affect circulating iron status by promoting
erythropoiesis and by suppressing hepcidin expression [5]

Anemia is a major global health concern due to its high
prevalence and association with substantial morbidity and
mortality.

The World Health Organization (WHO) estimates that about
2 billion people in the world are suffering from this disease,
and that approximately 50% of all anemia cases are
diagnosed as iron deficiency anemia (IDA), it is known that
a variety of causes, such as inadequate iron intake, chronic
blood loss, chronic disease, malabsorption, hemolysis or a
combination of these, can induce anemia.

Consequently, efforts to identify less well-known, but
potentially modifiable, factors associated with anemia will
be required to reduce the large burden of anemia. .[6]

It has estimated that 2-3 billion individuals suffer from
anemia worldwide.[7] IDA is the most prevalent type of
anemia., have been used to estimate iron deficiency based on
the prevalence of anemia in countries with a high prevalence
of anemia and iron deficiency.

Accordingly, when anemia is prevalent in 20% of
population, iron deficiency prevalence will be 50%, and
when it is >40%, some degree of iron deficiency exists in
whole population.[8,9]

Vitamin D has previously been found to be associated with
anemia in various healthy and diseased populations.
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Recent studies indicate that the association may differ
between race and ethnic groups and is likely specific to
anemia of inflammation.

The mechanism underlying this association involves the
reduction of proinflammatory cytokines by vitamin D and
the direct suppression of hepcidin mRNA transcription.
There is also evidence that vitamin D may be protective
against anemia by supporting erythropoiesis.

Anemia and VDD have been observed simultaneously.[10]
Some recent studies blame IDA for VDD because of their
linked metabolism.[11,12,13]

There are also several trials evaluating the effect of iron
intake on Vitamin D concentration as their primary or
secondary outcomes,[14,15,16,17,18,19,20]

Alterations in Iron Recycling in Anemia of Inflammation

and Proposed Role of Vitamin D

a) lIron recycling, under non-pathologic conditions, involves
transferrin-bound iron in circulation traveling to the bone
marrow to support erythropoiesis. Upon senescence, red
blood cells (RBCs) are engulfed by macrophages and iron is
recycled back into circulation to support further
erythropoiesis. Dietary iron may also enter the circulating
pool from absorption in the duodenum based on the body’s
needs. In anemia of inflammation, elevations in pro-
inflammatory cytokines suppress erythropoiesis in the bone
marrow and shorten RBC lifespan due to increased
macrophage activation and erythrophagocytosis.

Collectively, depressed erythropoiesis, shortened RBC
lifespan, iron sequestration in the macrophage, and reduced
iron absorption impairs iron recycling and results in
insufficient iron available for erythropoiesis and hemoglobin
synthesis, ultimately leading to anemia.

Pro-inflammatory

IRBC lifespan

b) Proposed Role of Vitamin D in Counteracting Anemia of
Inflammation: Vitamin D has been shown to promote
erythropoiesis by  increasing  erythroid  progenitor
proliferation and decreasing pro-inflammatory cytokines.
Additionally, by decreasing hepcidin-stimulatory pro-
inflammatory cytokines, and through direct transcriptional

regulation of the HAMP gene, vitamin D may suppress
B
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hepcidin  expression. Decreases in pro-inflammatory
cytokines and hepcidin may increase iron bioavailability for
erythropoiesis and hemoglobin synthesis by restoring iron
recycling, preventing iron sequestration in macrophages, and
removing impairments on iron absorption, thus protecting
against anemia.
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2. Materials and Methods
2.1 Design and study population

This study, a cross-sectional conducted to evolution of
Hypovitaminosis D among libyan blood donors (18-55
years old) attending maternity hospital for donation 200
donor, the survey was approved by the maternity hospital
blood bank. (2018)

2.2 Laboratory measurements and definition

Blood samples were obtained from an antecubital vein after
obtaining informed consent and collected in BD Vacutainer
tubes containing EDTA, hemoglobin levels were measured
using a XE-2100D hematology analyzer (Sysmex, Tokyo,
Japan). and serum 25 (OH) vitamin D levels The study
included 200 libyan healthy blood donors (18-55 years old),
samples were measured using a competitive enzyme-linked
immunosorbent assay for serum vitamin D and sysmex auto
analyzer instrument for hemoglobin

3. Results

The prevalence of anemia was 6.0 % in Table 3. The
prevalence was greatest in both groups ,those aged 18-25-yrs
oldold (13.0%) and aged 46- 55 yrs

The prevalence of anemia in the other age groups was; 0 %
,and the prevalence of vitamin D deficiency was 16 %
among study participants with no history of Vit D
replacement therapy and that of vitamin D insufficiency was
up to 48 %. in Table2

Table 1: Frequency distribution of the total study samples
for serum vitamin D

Age group in years Total No = 200 cases (100 %
18-25 46 23%
26-35 60 30 %
3645 48 24 %
46-55 46 23%

Table 2: The prevalence of selected outcomes based on
different serum vitamin D values for study 200 participants

Age group [Total Severe_v_itamin Vitgmin D _Vitar_ni_n D
in years D deficiency [deficiency | insufficiency
N N % N| % N %
18-25 | 46 0 0 6 13 | 6 13
26-35 | 60 0 0 6| 10 | 10| 16.0
3645 | 48 0 0 10( 208 | 16 | 33.2
46-55 | 46 0 0 12| 26 | 16 | 34.7

Table 3: Hemoglobin values for study 200 participants

Age group | Total Hb less Normal Hb more
in years than 12 9% | Hb% | than 16 g%

N N % N | % N %

18-25 46 6 13 38|82 2 5

26-35 60 0 0 58 (96| 2 4

36-45 48 0 0 46 |96 | 2 4

46-55 46 6 13 36|78 4 9

Table 4: The prevalence of selected outcomes based on
different Hb% and serum vitamin D values for study 200
participants

Age group |Total Hbless |VitaminD | Vitamin D
in years than 12 g% | deficiency | insufficiency
N IN[% [N][]% [N %
18-25 46 | 6 13 |6 13 6 13
26-35 60 | O 0 6 10 | 10 16
36-45 48 | 0 0 |10|20.8 |16 | 33.2
46-55 46 | 6 13 |12 | 26 |16 | 34.7

4. Conclusion

This study is suggestive of a higher prevalence of vitamin D
deficiency among young adults, Libya nationality and those
with blood donation

References

[1] Palacios C, Gonzalez L. Is Vitamin D deficiency a
major global public health problem? J Steroid Biochem
Mol Biol. 2014;144(Pt A):138-45.

[2] Mithal A, Wahl DA, Bonjour JP, Burckhardt P,
Dawson-Hughes B, Eisman JA,

[3] El-Hajj Fuleihan G, Josse RG, Lips P, Morales-Torres
J. IOF Committee of Scientific Advisors (CSA)
Nutrition Working Group, Global vitamin D status and
determinants of hypovitaminosis D. Osteoporos. Int.
2009;20(11):1807-1820.

[4] Watson R. Handbook of Vitamin D in Human Health:
Prevention, Treatment and Toxicity. The Netherlands:
Wageningen Academic Publishing; 2013.

[5] Anderson JL, May HT, Horne BD, Bair TL, Hall NL,
Carlquist JF, et al. Relation of Vitamin D deficiency to
cardiovascular risk factors, disease status, and incident
events in a general healthcare population. Am J
Cardiol. 2010;106:963-8.

[6] Holick MF. Vitamin D deficiency. N Engl J Med.
2007;357:266-81.

[71 Clark SF. Iron deficiency anemia: Diagnosis and
management. Curr Opin Gastroenterol. 2009;25:122—
128

[8] MacDonald C, Mildon A, Neequaye M, Namarika R,
Yiannakis M. Women's Health in the Majority World:
Issues and Initiatives. New York: Nova Science
Publishers Inc; 2007. Anemia-can its widespread
prevalence among women in developing countries be
impacted? A case study: Effectiveness of a large-scale,
integrated, multiple-intervention nutrition program on
decreasing anemia in Ghanaian and Malawian women;
pp. 65-107.

[9] Dallman PR, Yip R, Johnson C. Prevalence and causes
of anemia in the United States, 1976 to 1980. Am J
Clin Nutr. 1984;39:437-45.

[10] World Health Organization. Iron deficiency anemia:
Assessment, prevention and control: A guide for
program managers. Geneva, Switzerland: World
Health Organization; 2001.

[11] 10- Smith, E.M.; Tangpricha, V. Vitamin D and
anemia: Insights into an emerging association. Curr.
Opin. Endocrinol. Diabetes Obes. 2015, 22, 432—
438.11. Jin HJ, Lee JH, Kim MK. The prevalence of
Vitamin D deficiency in iron-deficient and normal

Volume 9 Issue 1, January 2020

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: ART20203874

DOI: 10.21275/ART20203874 863



International Journal of Science and Research (1JSR)
ISSN: 2319-7064
ResearchGate Impact Factor (2018): 0.28 | SJIF (2018): 7.426

[12]

[13]

[14]

[15]
[16]

[17]

[18]

[19]

[20]

[21]

children under the ageof 24 months. Blood Res.
2013;48:40-5.

Kang YS, Kim JH, Ahn EH, Yoo EG, Kim MK. Iron
and Vitamin D status in breastfed infants and their
mothers. Korean J Pediatr. 2015;58:283-7.

Yoo EH, Cho HJ. Prevalence of 25-hydroxyvitamin D
deficiency in Korean patients with anemia. J Clin Lab
Anal. 2015;29:129-34.

Blanco-Rojo R, Pérez-Granados AM, Toxqui L, Zazo
P, de la Piedra C, Vaquero MP. Relationship between
Vitamin D deficiency, bone remodelling and iron
status in iron-deficient young women consuming an
iron-fortified food. Eur J Nutr. 2013;52:695—703.
Heldenberg D, Tenenbaum G, Weisman Y. Effect of
iron on serum

25-hydroxyvitamin D and 24,25-dihydroxyvitamin D
concentrations. Am J Clin Nutr. 1992;56:533-6.

Iguchi A, Kazama JJ, Yamamoto S, Yoshita K,
Watanabe Y, lino N, et al. Administration of ferric
citrate hydrate decreases circulating FGF23 levels
independently of serum phosphate levels in
hemodialysis patients with iron deficiency. Nephron.
2015;131:161-6.

Prats M, Font R, Garcia C, Cabré C, Jariod M, Vea
AM. Effect of ferric carboxymaltose on serum
phosphate and C-terminal FGF23 levels in non-dialysis
chronic kidney disease patients: Post-hoc analysis of a
prospective study. BMC Nephrol. 2013;14:167.
Toxqui L, Pérez-Granados AM, Blanco-Rojo R,
Wright |, de la Piedra C, Vaquero MP. Low iron status
as a factor of increased bone resorption and effects of
an iron and Vitamin D-fortified skimmed milk on bone
remodelling in young Spanish women. Eur J Nutr.
2014;53:441-8.

Wolf M, Koch TA, Bregman DB. Effects of iron
deficiency anemia and its treatment on fibroblast
growth factor 23 and phosphate homeostasis in
women. J Bone Miner Res. 2013;28:1793-803.

Wright I, Blanco-Rojo R, Fernandez MC, Toxqui L,
Moreno G, Pérez-Granados AM, et al. Bone
remodelling is reduced by recovery from iron-
deficiency anaemia in premenopausal women. J
Physiol Biochem. 2013;69:889-96.

Paper ID: ART20203874

Volume 9 Issue 1, January 2020

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

DOI: 10.21275/ART20203874

864





