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Abstract

Renal anemia is a common complication of chronic kidney disease (CKD), which is gradually increased morbidity and mortality. The most of CKD
cases are treated with HD. Moreover, the strength of renal anemia complication and progression is depended on disease management. Renal anemia
would be controlled by clinical nutritional management which is the fundamental treatment strategyy, with Alfa Calcidiol instead vitamin D, and
Epoetin alfa medicine. However, it was observed a strong relation between renal anemia and vitamin D deficiency. Therefore, we aimed in the current
study to discuss the role of Alfa Calcidiol in renal anemia to correct vitamin D level to decline morbidity, mortality, and complications progression.
And in the current study we noticed many factors are related to vitamin D deficiency as essential biochemical nutrients, and the strategy of vitamin
D deficiency may affected with many renal anemia factors need to adjustment before start of treatment.
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Introduction

Renal anemia is a common complication of chronic kidney dis-
ease (CKD), particularly in patients who under hemodialysis treat-
ment, leads to increase of morbidity, mortality, and renal anemic
progression [1,2], anemia is defined as a decreasing in haemoglo-
bin (Hgb) concentration, which is the iron-rich protein in red blood
cells (RBCs), which is responsible for the transport of 02 [3,4]. The
kidney disease: Improving Global Outcomes (KDIGO) was defined
anemia is lowering of hgb concentration [5,6]. In addition, the dis-
ruptions in the iron hemostasis can lead to iron-deficiency anemia
[7,8]. The most of CKD cases may be suffering of renal anemia man-
ly due to many factors but the most common factor is the deficiency
of nutritional constituents [9]. So, the Statistics have revealed an in-
crease in renal anemia complication is responsible for an estimated
41 million people dying annually, 74% of all deaths worldwide [10].

Alfa Calcidiol is an active form of vitamin D [11]. New a day is
used for renal failure in treatment strategy [1,10]. However, the

main source of vitamin D are from sun light or daily dietary intake.
But as shown in different studies that vitamin D is declined during
renal failure and others diseases due to their modification and me-
tabolism in kidney. While in human kidney transplantation, the
prevalence of 25 (OH)D and 1,25(0H)D deficiency is very high in
the first year post-transplant [12], but low 1,25(0H)D levels predict
delayed graft function and poor outcomes, such as cancer and death
[10].

The activation of vitamin D3 to the hormonal form, 1,25-di-
hydroxyvitamin D3 (1a,25-(OH)2D3 or calcitriol), that will be
through enzymatic steps in liver and kidney in addition, the action
of calcitriol regulates calcium/phosphate homeostasis [13]. Cal-
citriol achieves these functions through a vitamin D receptor-me-
diated mechanism in which the hormone directly regulates gene
expression at the transcriptional level of a wide variety of vitamin
D-dependent genes in vitamin D-target cells [13]. While vitamin
D is essential to obtain adequate serum concentrations of 25-hy-
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droxyvitamin D [25(0OH)D] (greater than 30 ng/mL) [11]. Which
that support the idea that vitamin D therapy of any type is correlat-
ed with lower mortality in CKD patients [13]. In addition, the vita-
min D hormonal system was classically implicated in the regulation
of calcium homeostasis and bone metabolism [10]. Vitamin D de-
ficiency is an increasingly recognized public health problem in the
general population and in chronic inflammatory disorders such as
CKD [10]. In recent decades, interest in vitamin D has increased ex-
ponentially, particularly as a vitamin D deficit has been associated
with multiple diseases [11], while, globally there appears to be a
high vitamin D deficiency [11]. The role of vitamin D hormone has
been confirmed in numerous physiological and pathophysiological
processes, which related to various organs of the human body [11].
As soon as the treatment of renal anemia depend on patients nutri-
tion program, however, malnutrition in CKD implies an increase in
morbidity and mortality [3]. In the current study we will summa-
rized all data about alfa calcidiol medicine and discuss the suitable
treatment strategy and role of alfa calcidiol medicine as a form of
vitamin D and estimate the weather of Vitamin D deficiency in renal
anemic patients.

Literature Review
Renal Anemia

Is the commonest Renal Failure complication, it may be the ini-
tial laboratory sign of an underlying medical problem. It was first
linked to CKD in 1836 by Richard Bright [14]. The kidney disease:
Improving Global Outcomes (KDIGO) anemia work group guide-
lines defined anemia in CKD as a hemoglobin concentration of
<13.0 g/dL. in men and <12.0 g/dL. in women [2], consequently, a
complete blood count, including the hemoglobin (Hb) concentra-
tion, is routinely part of global health assessment in most adults,
whether or not they have CKD. Moreover the borderline limit of
anemia is depending on age, gender, and geographical area, more-
over, in Palestinian population the lower limit is <13.5 g/dl, while
mortality of renal anemia may appears at limit >8g/dl. However,
anemia should be evaluated independently of CKD stage in order
to identify any reversible process contributing to the anemia [15].
Moreover, this condition is highly prevalent but treatable and fre-
quency increases in the more advanced stages of the disease. And
it can be found in More than 50% of patients with the diagnosis
of CKD In stages 4 and 5 [1]. Renal anemia is the most common
of CKD complication, and many studies the overall prevalence of
CKD associated with renal anemia is noticed, while and the factors
for renal anemia progression include: poor dietary intakes, nutri-
tional deficiency, Abnormal Iron metabolism, Blood loss during
dialysis, Inflammation, Shortened of RBC survival due to Oxidative
stress, Gastrointestinal bleeding, Hyperparathyroidism (SHIP) [16].
So, the most of them are depended on patients nutrition program,
however, malnutrition in CKD implies an increase in morbidity and
mortality [3].

Chronic Kidney Disease

Many recent and previous studies were defined the CKD as an
80% renal Failure of cases with abnormalities of kidney structure
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or loss of function for atleast 3 months, with implications for health.
CKD is an international public health problem affects 5-10% of the
world population [17]. Nevertheless, the Korea National Health and
Nutrition Examination Survey (KNHANES) in 2011-2013, reported
that the prevalence of CKD for adults aged =220 in the Republic of
Korea in 2013 is estimated to be 8.2% [18]. In other study it was
reported About 37 million US adults are estimated to have (CKD)
[19]. Moreover, according to recent Palestinian Ministry of Health
reports the prevalence of CKD is increased gradually particularly
in Palestinian Gazans population, therefor the subject needs more
investigations.

Kidneys control many biological mechanisms such as fluid,
electrolyte, pH balance, blood pressure, excretion of toxins and
waste, vitamin D metabolism, and hormone synthesis [20]. CKD is
diagnosed and classified based on Glomerular filtration rate (GFR)
category (G1-G5), and Albuminuria category (A1-A3), abbreviated
as CGA [21]. CKD Risk Factors were globally mentioned that peo-
ple with hypertension, diabetes, or CVD are at high risk [1,21], and
recent studies and guidelines suggested that mineral metabolism
is associated with the pathogenesis or progression of CKD [22]. In
addition, other high-risk people may be identified through genetic
risk factors or by varying exposure to environmental pollution, pes-
ticides, water, and nephrotoxic medications including significant
analgesic use and herbal medications, depending on geographical
region [21]. However, most of CKD will need to HD as a fast treat-
ment and patient care. So before start with treatment program for
patient, it should be study and adjust most of mentioned risk fac-
tors.

Diagnosis and Assessment of Anemia

According on the concentration of Haemoglobin, Red Blood
Cells count, anemia will be diagnosed anemia in adults and chil-
dren >15 years with CKD when the Hgb concentration is <13.0 g/
dl. (<130 g/1) in males and <12.0 g/dl. (<120 g/1) in females. Diag-
nose anemia in children with CKD if Hb concentration is <11.0 g/
dl. (<110 g/1) in children .5-<5 years, <11.5 g/dl. (115 g/1) in chil-
dren 5-12 years, and <12.0 g/dl (120 g/1) in children 12-15 years
[24]. While the increase in mortality occurs mainly when Hb< 8 g/
dL [23].

In addition, the diagnosis of iron-deficiency anemia (IDA) is es-
sential to ensure prompt treatment to correct the deficiency and
improve the accompanying anemia. The screening includes mea-
surements of proteins involved in iron metabolism, with serum
ferritin, hemoglobin level, and TSAT being the main tests used [2].
Main causes is the reduction in the production of erythropoietin
significantly contributes to anemia in CKD with iron deficiency as
observed in many previous studies [24].

Vitamin D (active form Alfa Calcidiol)
Origin and Metabolism

Alfa Calcidiol is an active form of vitamin D, modified in kid-
ney, since the identification of the chemical structure of vitamin D
in 1930 by the Nobel Prize laureate Adolf Otto Reinhold Windaus,
based on the knowledge acquired by several scientists who preced-
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ed him [11], there has been extraordinary advances in vitamin D re-
search [11]. Which vitamin D also stimulates the intestinal absorp-
tion of phosphate and prevents its renal excretion [11]. Vitamin D
is present in most tissues, including the skin, skeletal muscle, endo-
crine Pancreas, immune cells, brain, adipose tissue, breast, vascular
tissue, as well as in a number of cancer cells and the placenta [25].
The main source of vitamin D is cutaneous synthesis. And the sec-
ond source is from dietary intake food but contribution from food
sources is less prominent because foods containing vitamin D are
generally not a daily part of most dietary patterns [11]. Firstly, by
sun source the previtamin D3 is synthesized at a cutaneous level
from dehydrocholesterol (provitamin D) during exposure to ultra-
violet rays of sunlight (wavelengths 290-320 nm). Previtamin D3 is
thermally unstable and isomerizes into vitamin D3 (cholecalciferol
[13]. However, exposure to UV radiation, amounting to 25% of the
minimum erythematic dose (MED) over about a quarter of skin sur-
face (face, hands, and arms) would produce the equivalent of 1000
U of vitamin D [11]. 50 min. of sun exposure at midday over the en-
tire body during the summer (approximately 1 MED) is the equiv-
alent of 10,000 IU (250 pg) of cholecalciferol [Aa]; sun exposure of
arms, hands, and the face to a dose representing a third or a sixth
of the MED produces an equivalent of 200 to 600 IU cholecalciferol
intake [21]. However, several factors can affect the efficiency of this
synthesis. For example, age, skin color (melanin content), season,
weather, latitude, altitude, time of day, clothing, body surface area
exposed, holiday habits, use of sunscreen, and skin type (e.g., aging
decreases the capacity to synthesize vitamin D in the skin) [13]. In
older adults, vitamin D cutaneous synthesis can be reduced by up
to 75%, especially during winter. Therefore, it should be taken into
account that a patient with optimal values of vitamin D. Prolonged
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exposure to sunlight would not produce toxic amounts of vitamin.
Then it is carried by a specific plasma protein, vitamin D binding
globulin (DBP) from skin to storage tissues or the liver for the first
step of activation.

Secondly, by dietary intake source vitamins D can also be de-
rived, both as vitamin D3 and vitamin D2, transport to storage de-
pots or liver in the dietary case being on chylomicrons, although
there is some evidence that transfer from chylomicrons to DBP
might also occur during transit [10]. Vitamin D from skin or dietary
sources does not circulate for long in the bloodstream, but instead,
is immediately taken up by adipose tissue or liver for storage or
activation [13]. Ultimately, the vitamin D3 undergoes its first step
of activation, namely 25-hydroxylation in the liver. Over the years,
there has been some controversy over whether 25-hydroxylation of
vitamin D3 is carried out by one enzyme or two and whether this
cytochrome P450-based enzyme is found in the mitochondrial or
microsomal fractions of liver. Recent research has established that
one human mitochondrial enzyme (CYP27A1) and several micro-
somal cytochrome P450s (including CYP2R1, CYP3A4 and CYP2]3)
and are able to carry out the 25-hydroxylation of vitamin D2 or vi-
tamin D3 or both [21].

The enzyme is a 1a-OH-D2-25-hydroxylase with a high affinity
for its vitamin D2 substrate [10]. The product of the 25-hydroxyl-
ation step, 25-OH-D3, is the major circulating form of vitamin D3
and in humans is present in plasma at concentrations in the range
10-80 ng/ml (25-200 nmol/1) [13]. Serum levels of 25-OH-D3
therefore represent a measure of the vitamin D status of the an-
imal in vivo. The circulating metabolite, 25-hydroxyvitamin D3 is
converted to the active form of vitamin D known as calcitriol or
1a,25-dihydroxyvitamin D3 (1a,25-(0OH)2D3) (Figure 1).
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Figure 1: The synthesis of vitamin D3 (cholecalciferol, D3) [10].
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The second step of activation, 1a-hydroxylation, occurs primar-
ily in the kidney and the synthesis of “circulating” 1a,25-(0H)2D3
ting” 1a,25-(0H)2D3 [13].

Ultimately, the vitamin D3 undergoes its first step of activation,
namely 25-hydroxylation in the liver. Over the years, there has been
some controversy over whether 25-hydroxylation of vitamin D3 is
carried out by one enzyme or two and whether this cytochrome
P450-based enzyme is found in the mitochondrial or microsomal
fractions of liver. Recent research has established that one human
mitochondrial enzyme (CYP27A1) and several microsomal cyto-
chrome P450s (including CYP2R1, CYP3A4 and CYP2]3) and are
able to carry out the 25-hydroxylation of vitamin D2 or vitamin D3
or both [22].

As mentioned, 1-alpha-hydroxylase is also expressed in other
tissues besides the kidney, such as the gastrointestinal tract, vas-
cular tissue, breast, skin, osteoblasts, and osteoclasts. That is why
some diseases, i.e., sarcoidosis, can manifest with hypercalcemia
where there is an increased production of 1,25(0H)2D by pulmo-
nary macrophages and lymph nodes [11].

Clinical Significance

The WHO, and many previous studies, it was reported many
reasons can be contributed in vitamin deficiency as environmental,
cultural and behavioral, life style, and others [29,30], which is evi-
dent that CKD patients have a special problem in that they often dis-
play two defects in vitamin D nutrition at the same and/or different
stages of their disease: (1) vitamin D insufficiency as evidenced by
insufficient circulating 25-OH-D (all stages) and (2) progressive
“circulating” 1a,25-(0OH)2D3 deficiency with the loss of the renal
la-hydroxylase (Stages 3-5) Recognition that both these problems
can contribute to the complications of renal anemia [13].

In vitamin D deficiency in CKD, there is a widespread calcitri-
ol deficiency and a high prevalence of 25(0OH)D deficiency. The
latter is due To poor sunlight exposure in chronically ill patients,
decreased skin synthesis of cholecalciferol in response to Sunlight,
dietary restriction of vitamin D-rich food, and urine loss of 25(0H)
D and DBP in proteinuric nephropathies [10]. Nephrologists have
known for decades that blood 1a,25-(OH)2D levels fall when renal
function declines in CKD and this well known to be due loss of the
renal 1a-hydroxylase (now also known as CYP27B1). CKD patients
develop a number of vitamin D-related problems which stem from
inadequate “circulating” 1a,25-(OH)2D, the main one being elevat-
ed PTH which untreated would cause renal osteodystrophy. And
nephrologists are also recognizing the other nonclassical functions
of calcitriol, in addition to suppression of parathyroid function, in
their patients and are being increasingly vigilant about calcitriol
replacement therapy in late stages of CKD disease and starting vi-
tamin D or calcitriol analog therapy earlier in CKD (Stage 3 in the
5-stage process which culminates in dialysis) [21].

Additionally, secondary hyperparathyroidism (SHPT) has been
noticed that the association with anemia in adults. And patients
with severe SHPT show considerable resistance to Epoetin (Epo),
partly because of replacement of the cellular components of the
bone marrow by fibrous tissue. In case of unexplained resistance

Copyright© Samy H Khwaiter

to Epo, investigation of SHPT is strongly recommended, with mea-
surement of serum parathyroid hormone (PTH), calcium and phos-
phate levels. Treatment of severe SHPT consists of active vitamin
D [26].

Vitamin D Deficiency

Vitamin D deficiency is still prevalent worldwide across all
ages, sexes, ethnicities, and socioeconomic conditions, making it a
major public health problem. And according on many recent stud-
ies, it was observed there is a hypovitaminosis D or vitamin D defi-
ciency in many diseases, and it was found a strong relation between
vitamin D deficiency and many diseases progression as shown in
renal anemia progression. While a suboptimal vitamin D status
is pervasive worldwide [11]. The effects of vitamin D on mineral
homeostasis are exerted by modifying the expressions of several
genes in the small intestine, kidneys and bone [27]. The activation
of VDR by 1,25(0H)2D stimulates intestinal calcium and phosphate
absorption, renal tubular calcium reabsorption, and calcium mo-
bilization from the bone to keep calcium and phosphate hemosta-
sis [28]. However, it was mentioned in a systematic analysis study
of African countries showed that severe vitamin D deficiency is
present in as much as 18% of all African persons due to particular
cultural/behavioral practices [29]. However, the prevalence of pa-
tients with vitamin D deficiency is highest in old age, obese, nursing
home residents, and hospitalized patients [BCD]. Obese persons are
at higher risk of vitamin D deficiency because of reduced availabili-
ty due to its sequestration in body fat [29]. And, even the cutaneous
synthesis of vitamin D3 occurs rapidly in the presence of adequate
solar UVB exposure, due to human behavior vitamin D deficiency is
widespread [30]. In other hand, the reduction in calcium and phos-
phorus absorption (about 80-90% and 40-50%, respectively) due
to vitamin D deficiency leads to decreased ionized circulating cal-
cium and, thereby, secondary hyperparathyroidism. PTH maintains
calcium levels through mobilizing bone calcium stores by increas-
ing bone resorption and by rising calcium tubular reabsorption; it
increases phosphate urinary excretion by inhibiting its renal reab-
sorption [11].

Vitamin D and Alfa Calcidiol

In different diseases it was reported the level of vitamin D can
be lowered or deficient. And in renal anemia if CKD patients it was
reported in many studies is lowered or deficient. However this can
be lead to more complication of diseases, so during vitamin D defi-
ciency in CKD cases and especially, in chronic haemodialysis patient
they treated by supplement with Alfa Calcidiol instead vitamin D
[1,10]. Results from clinical studies investigating the dose-response
curve to vitamin D are markedly variable, attributable to various
dosing regimen, administrative routes, assay methods for measur-
ing 25(0H)D, demographics, and also regulation of endogenous vi-
tamin D production, also depends on several factors. While, globally
there is lack of totally agreement as to the optimal level [31].

It was mentioned severe vitamin D deficiency is defined as con-
centrations below 12ng/mL, which was reported in approximately
7% of the population worldwide with considerable variation be-
tween diverse countries and populations. moreover, severe vitamin
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D deficiency occurs in high-risk populations worldwide [Aa]. A re-
cent report showed that Africa had poor vitamin D status with 34%
of the population presenting 25(0OH)D lower than 20ng/mL [32].
Nevertheless, the prevalence of hypovitaminosis D in developing
countries varies widely, ranging from 30 to 90%, also depending
on the various cut-off values used within specific regions, while it is
independent of latitude. In China and Mongolia, a high prevalence
was reported, especially in children, of whom up to 50% had se-
rum 25(0OH)D levels 5ng/mL. in addition, in countries with ample
sunshine throughout the year, such as Sub-Saharan Africa and the
Middle East, one-third to one-half of persons had serum 25(0H)D
levels lower than 10ng/mL, according to studies published in the
past decade [33].

In addition, a review of available data from China from 2000
to 2012 reported a high prevalence of 25(0H)D levels below 12
ng/mL (~37%) and below 30 ng/mL (~72%) [BDI]. Worldwide,
newborns, and older adults living in institutions are the age groups
with the greatest risk of deficiency [Aa]. Vitamin D deficiency was
traditionally considered unusual in Africa, but a systematic analy-
sis of African countries showed that severe vitamin D deficiency is
present in as much as 18% of all African persons, with higher prev-
alence in some It is also important to remember that low circulating
levels of 25(0OH)D are common during acute illnesses [11]. In recent
study it was performed a 6 month of a practical trail study about
vitamin D deficiency cases and treated of them with vitamin D3
supplementation and adjusting vitamin D intake every 2 months,
aiming to determine the intake of vitamin D3 needed to raise se-
rum 25(0OH)D to >30 ng/mL. After two dose adjustments, almost
all participants attained concentrations of 25(0OH)D >30 ng/mL
with a mean daily dose of 3440 [U. And the use of computer simula-
tions predicted an optimal daily dose of 4600 IU to obtain that most
participants would be within the range of 30-88 ng/mL. No hyper-
calcemia or hypercalciuria were observed. They concluded that
determination of intake required to attain optimal serum 25(0H)
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D concentrations must take into account the wide variability in the
dose-response curve and basal 25(0H)D concentrations [11,13]. In
general, pharmacokinetics of the serum concentration of vitamin D
the result value is altered in liver and kidney disease. And vitamin
D3 dosing scheme to reach the 30 ng/mL [Aa]. And In patients with
liver disease, vitamin D deficiency can be treated with 30 to 200 p/
day of calcifediol [11].

Vitamin D Decreases

The presence of a vitaminosis D is very rare cases appearance
worldwide, and according to the National Academy of Medicine
(former Institute of Medicine, IOM) Report in 2011, acute vitamin D
toxicity is usually caused by vitaminoasis doses of vitamin D above
10,000 IU/day, resulting in serum 25(0OH)D concentrations over
150 ng/mL. Chronic vitamin D toxicity can potentially occur with
administration of doses above 4000 1U/day for extended periods,
likely resulting in 25(OH)D concentrations between 50 and 150 ng/
mL [35]. Traditionally vitamin D toxicity is considered for 25(0H)
D levels above which hypercalcemia is likely to occur. Moreover,
athletes from regions located north of parallel 35th N, for exam-
ple Russia and Finland, are particularly at risk because the angle at
which sun rays enter the atmosphere becomes shallower, leading to
their dissipation. However, during alfa calcifiol program treatment
high loading doses are not recommended due to potential negative
effects, don’t lead to toxicity and where there is abnormal liver or
kidney function [11].

Optimal Dose Values

In general, the most adequate concentration of 25(0OH)D for
health, a serum concentration of over 20 ng/mL is assumed to be
ideal for the general population, but the national and international
agencies indicate diverse ranges of circulating 25(0H)D for con-
sidering an ideal vitamin D status ss shown in the following table
(Table 1).

D NAM/NIH ES NOS SACN AGS* ESE
ng/ml
<10 deficiency deficiency deficiency deficiency deficiency deficiency
10-20 inadequacy risk  deficiency  inadequacyrisk  sufficient deficiency deficiency
20-30 sufficiency insufficiency sufficiency sufficient deficiency risk insufficiency
: desirable concen- : < minimal acceptable .
30-50 sufficiency i sufficiency sufficient et sufficiency
possible excess  desirable concen- possible onset of tox-
50-100 . &
adverse events tration icity
100-150 possible excess possible .‘)l.ml of tox-
adverse events icity
>150 toxicity
NAM: National Academy of Medicine (former Institute of Medicine, IOM), USA; NIH: National Institute of Health, USA;
ES: Endocrine Society, USA; NOS: National Osteoporosis Society, UK; SACN: Scientific Advisory Committee on Nutrition,
UK; American Geriatrics Sodiety, USA; ESE: European Society of Endocrinology. * Values applicable to old age.
Table 1: Diverse normal range of serum vitamin D [25(OH)D], proposed by diverse scientific societies and international agencies [11].
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Summary of international associations conference on contro-
versies in vitamin D dose, most interest groups agreed to categorize
vitamin D status in adults as follows: (i) sufficiency, defined as a
25(0H)D concentration >20 ng/mL; (ii) insufficiency, defined as a
25(0H)D concentration between 12 and 20 ng/mL; (iii) deficiency,
defined as a 25(0OH)D concentration <12ng/mlL; (iv) toxicity risk,
defined as 25(0OH)D concentration >100 ng/mL in adults consum-
ing considerable amounts of calcium [Bbb].

Lab Alfa Calcidiol Measurement

Numerous observational studies have shown a significant as-
sociation of low 25(0OH)D concentrations with increased health
diseases risks, in line with the various known actions of vitamin D.
Therefore, the circulating concentration of 25(0H)D is currently ac-
cepted as the best marker of vitamin D status, and it has been used
by various national and international organizations for establishing
vitamin D dietary requirements and for population surveillance of
vitamin D insufficiency or deficiency [5]. As reported, 1,25 (OH)2D
has a very short half-life, its circulating concentration is low, and it
is constantly modifying due to a tight regulation. Furthermore, the
elevated PTH values could be considered an indicator of vitamin D
insufficiency [11].

Alfa Calcidiol and vitamin D Deficiency Management

Patients of renal failure treated with dialysis as hemodailysis or
paritonial dialysis, or by kidney translation. But most of cases are
suffering of anemia due to renal tiring, as a side effect of hemodial-
ysis [35], moreover specific medical nutrition strategy (macromol-
ecules as Carbohydrates, Protein, and Fat, and micromolecules as
blood electrolytes as Iron, calcium, and phosphor, and vitamin D,
and C), and with alfa calcidiol and Epotein alfa medicines [36]. In re-
cent studies that referred the treatment of renal anemia is depend-
ed on patients nutrition program accompanied with alfa Calcidiol
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medicine and Epoetin alfa, while, malnutrition in CKD implies an
increase in morbidity and mortality [3]. And in treatment program
is advanced to treat all the factors of anemia progression. However,
it was suggesting that the anemia experienced by these patients is
multifactorial. Iron deficiency, infection, inflammation, and malnu-
trition have been implicated in this process. As soon as, it should
be readjusted the mentioned factors before treatment with alfa cal-
cidiol starting. As mentioned, most of the vitamin D requirement
is acquired by sun exposure [42]. While a number of parameters
come into play role in sun exposure, including age, somatic char-
acteristics, weather, time of exposure, seasonal period, etc. While
diverse scientific societies and international agencies have identi-
fied daily requirements of vitamin D in conditions of minimum sun
exposure and recommended doses for its integration based on the
circulating levels of 25(0OH)D [11].

Alfa calcidiol is an active form of vitamin D hormone, and it is
used instead vitamin D in renal failure, particularly in vitamin D de-
ficiency cases as in renal anemic patients. The succeeded treatment
strategy of renal anemic patients should be include alf calcidiol
medicine [1a, and AKK], which is due to accomplish the main func-
tion of vitamin D is:- Classical roles: which include the regulation
of blood calcium and phosphate concentrations by actions at intes-
tine, bone, parathyroid, and kidney; - Non-classical roles: which
include cell-differentiation and anti-proliferative actions in various
cell types: bone marrow (osteoclast precursors, and lymphocytes),
immune system, skin, breast, and prostate epithelial cells, muscle,
and intestine [13]. Even if there is general agreement on the most
suitable compound for vitamin D deficiency treatment by various
scientific societies and international agencies, Hence, it is vital to
recognize the differences in order to select the most appropriate
compound and dosage in an individual basis, the most suitable
compound is calcidiol [37] (Table 2).

; § Calcifediol i
Ergocalciferol Cholecalciferol (or Calcidiol) Calcitriol
Chemical Structure
[
; 2 g ; . 3 - Intestine, readily ab- Intestine, readily ab-
Absorption Intestine (bile required) Intestine (bile required) ety y Sy y
DBP dissociation constant 107 107 10 107
very limited in plasma  very limited in plasma o
Volume of distribution ~ compartment; rapidly ~ compartment; rapidly ]ahsrnfz - plasma compartment
stored in fat tissue stored in fat tissue P
Tissue distribution for 3 : . ' blood, adipose tissue, blood and
o adipose tissue, muscle  adipose tissue, muscle N P
Circulating half-life 2 days 2 days 3 weeks 48h
Functional half-life 2-3 months <2 months 2-3 months 48h
Table 2: Chemical structure and pharmacokinetic characteristics of vitamin D compounds and activated forms [37].
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Faster absorption than ergocalciferol and cholecalciferol. DBP:
vitamin D binding protein. The most common forms of vitamin D
supplements are cholecalciferol and ergocalciferol [37]. The dosage
of vitamin D supplements necessary to effectively treat vitamin D
deficiency is variable and depends on several factors, mainly linked
to individual characteristics, such as the capacity of vitamin D ab-
sorption and of liver hydroxylation, as well as genetic unknown
causes. The responsiveness also depends on the baseline levels of
25(0H)D. Several studies have calculated that, in a person with pre-
served absorption capacity, for each 100 IU of added cholecalcif-
erol, serum 25(0H)D levels would increase approximately 0.7-1.0
ng/mL [38,39]. In other side, high loading doses are not recom-
mended due to potential negative effects and don’t lead to toxicity.
Another option to treat vitamin D deficiency is to use its metabo-
lites, especially in conditions where there is abnormal liver or kid-
ney function. The choice of preparation and dosage vary, according
to the specific clinical condition. Calcifediol [25(OH)D] is useful
in patients with liver disease as it does not require hepatic 25-hy-
droxylation. This compound can be also beneficial in patients with
malabsorption because it is more hydrophilic than cholecalciferol
or ergocalciferol, and the onset of action is faster [Aa]. In addition,
supplementation with calcifediol has been reported in an efficient
manner to correct poor vitamin D status in several studies [11,40].

Even if the most common form of vitamin D supplementation
used today is cholecalciferol, the usual recommended doses are
frequently not able to rapidly correct vitamin D insufficiency, espe-
cially in severe cases. One pharmacokinetic study suggests that it
takes approximately 68 days with 800 1U/day of cholecalciferol to
achieve the optimal plateau level [40]. While, calcitriol is the active
form of vitamin D [1,25(0H)2D], which is a useful in patients with
calcitriol decreased synthesis and severe secondary hyperparathy-
roidism, due to CKD [41].

Conclusion

This study has provided the first summarized and estimation
study about role of alfa calcidol as a choice treatment for renal
anemia of CKD patients in Gaza of Palestine. According to many of
international societies, the primary treatment of vitamin D defi-
ciency in renal anemic patients should be a lifestyle intervention,
obese lose weight should include a hypocaloric diet, with suitable
physical activity and behavioral therapy. We recommend using high
dose of alfacalcidol i.v. in anemic patients with ESRD to decrease
the dose of Epo to maintain Hb levels thus avoiding high cost of the
therapy. Also alfacalcidol treatment can avoid repeated blood trans-
fusion for these patients, which is also avoid health stress and high
cost. Awareness is very important to correct the level of vitamin
D by make patient advocates with CKD strongly argue for earlier
CKD screening and diagnosis. In treatment strategy of Vitamin D
deficiency in anemic patients with alfa Calcidiol, it must be taken
in consideration of vitamin D level and assessment of renal anemia
risk factors, and adjustment of essential biochemical nutrition con-
stituents and others contributing factors.
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