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I.

INTRODUCTION

Based on the review of the quality, safety and efficacy data, the Member States have granted a
marketing authorisation for Vitamin D3 400 IU, 800 IU, 3200 IU Soft Capsules, from
consult2deliver limited, Quorn, United Kingdom.
Vitamin D3 400 IU, 800 IU is indicated for prevention of vitamin D deficiency in adolescents
and adults at a discernible risk and to support the treatment of osteoporosis in adults.
Vitamin D3 3200 IU is indicated for treatment and prevention of vitamin D deficiency and to
support the treatment of osteoporosis in adults.
A comprehensive description of the indications and posology is given in the SmPC.
Active substance belongs to well-known and widely used active substances and is described in
the European Pharmacopoeia. Cholecalciferol is an endogenous, naturally occurring,
photochemically-produced steroidal molecule with essential functions in systemic homeostasis
and physiology, including modulation of calcium metabolism, cell proliferation, cardiovascular
dynamics, immune/inflammatory balance, neurologic function, and genetic expression.
Cholecalciferol belongs to pharmacotherapeutic group of Vitamin D and analogues.
The marketing authorisation has been granted pursuant to Article 10a of Directive 2001/83/EC.
The concerned member states involved in the procedure CZ/H/0796/001/DC were FI, NO, PT,
SE, in the procedure CZ/H/0796/002/DC were not involved any concerned member states and
the concerned member state in the procedure CZ/H/0796/003/DC was PT.
No Paediatric Investigation Plan (PIP) has been submitted.
The RMS has been assured that acceptable standards of GMP are in place for these product
types at all sites responsible for this product.
No scientific advice has been given to the Applicant for this medicinal product.

II.
II.1

QUALITY ASPECTS
Introduction

The finished product is presented as a soft capsules, each capsule contains 400 IU, 800 IU or
3200 IU of cholecalciferol.
Excipient used are conventional for this pharmaceutical form.
Packaging material PVC/PVDC //Al blister is conventional for the soft capsules.
II.2

Drug Substance

Cholecalciferol is described in a monograph of the European Pharmacopoeia. Cholecalciferol
is supplied from one source.
The manufacturer holds a certificate of suitability and copy of valid certificate has been
submitted.
PAR Scientific discussion

2/9

The structure of the drug substance has been adequately proven and its physico-chemical
properties has been sufficiently described.
Manufacturing process is covered by Ph. Eur. Certificate of Suitability.
The drug substance specification is acceptable, and it is in line with Ph. Eur. monograph and
with the ICH Guidance Q3A, with ICH Q 3 C (R3).
The analytical methods applied has been suitably described and validated.
Batch analytical data from both manufacturers demonstrating compliance with the drug
substance specification have been provided for three production batches.
Stability studies confirm the retest period.
II.3

Medicinal Product

The development of the product has been described, the choice of excipients has been justified,
and their functions has been explained. This is a well-established use application. No
bioequivalence or clinical studies have been performed.
The manufacturing process has been described and validated and the critical steps identified.
The product specifications cover appropriate parameters for this dosage form, the methods have
been described and validated. The batch analysis results show that the finished products meet
the proposed specifications.
Container closure system was described sufficiently.
The conditions used in the stability studies are according to the ICH stability guideline. The
control tests and specifications for drug product were adequately drawn up.
The proposed shelf-life 2 years for Vitamin D3 400 IU, 3200 IU Capsules and 3 years for
Vitamin D3 800 IU Capsules with storage conditions “This medicinal product does not require
any special temperature storage conditions. Store blister foil in the original carton in order to
protect from light.” have been supported by stability results.
II.4

Discussion on chemical, pharmaceutical and biological aspects

Chemical, pharmaceutical and biological aspects have been provided in adequate range.

III.

NON-CLINICAL ASPECTS

Pharmacodynamic, pharmacokinetic and toxicological properties of cholecalciferol (vitamin
D3) are well known. As cholecalciferol is a widely used, well-known active substance, the
Applicant has not provided additional studies and further studies are not required.
Data provided in the Non-clinical overview for cholecalciferol (vitamin D3) were sufficient to
support the proof of concept of the proposed indications.
The non-clinical section of the SmPC reflects the characteristics of the compound and is
acceptable.
III.1

Ecotoxicity/environmental risk assessment (ERA)

Since Vitamin D3 400 IU, 800 IU and 3200 IU soft capsules are vitamins an environmental risk
assessment is not necessary. Please refer to “Guideline on the Environmental Risk Assessment
of Medicinal Products for Human Use” (EMEA/HMP/SWP/4447/00, 01 June 2006).
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III.2

Discussion on the non-clinical aspects

This product is a formulation of well-known active substance, which is available on the
European market. Reference is made to the preclinical data obtained with the innovator
products. The Member States agreed that no further non-clinical studies were required.

IV.
IV.1

CLINICAL ASPECTS
Introduction

Active substance belongs to well-known and widely used active substances. It is a vitamin with
essential role in homeostasis of a human body. Cholecalciferol (vitamin D3, vitamin D) was in
oral use as early as the 1930’s whereby, vitamin D was used successfully in the fortification of
milk as a prophylactic treatment of rickets as commented on in scholarly articles in the 1960’s.
Its use can further be supported by inclusion of Vitamin D including calciferol preparations in
such respected medicinal reference sources as the British National Formulary & British
Pharmacopoeia for many years (including 1998 editions, for example).
The established safety and efficacy is also reflected by the continuing recommendation of
vitamin D supplementation as an effective therapy, prophylactic treatment or adjunctive therapy
of vitamin D deficiency states, as shown by its continued inclusion in the 2004 edition of
Martindale (34th Edition. Nutritional Agents and Vitamins: Vitamin D Substances), which lists
numerous proprietary preparations used worldwide and, prevention and treatment of vitamin D
deficiency are both subjects of national and international discussions and recommendations
(e.g. Aspray et al: National Osteoporosis Society Vitamin D Guideline Summary, Age and
Ageing 2014, Pludowski et al: Practical guidelines for the supplementation of vitamin D and
the treatment of deficits in Central Europe, Endokrynologia Polska, 2013, Holick et al.,
Evidence-based D-bate on health benefits of vitamin D revisited, Dermatoendocrinol, 2012,
Lee et al.: A review on vitamin D deficiency treatment in paediatric patients, Pediatr Pharmacol
Ther 2013).
Regarding declaration of scientific interest related to the cholecalciferol, the Applicant has
submitted more than 250 scientific articles and the role of vitamin D3 in human body and need
of its substitution in case of prevention or treatment of the vitamin D deficiency have been
discussed in the documentation sufficiently.
IV.2

Pharmacokinetics

Pharmacokinetics of vitamin D and its derivates has been thoroughly studied and published.
Orally taken vitamin D is absorbed through the small intestine in association with lipids, and
with the aid of bile salts, it is then taken up in the lymph. In the plasma, the vitamin is bound to
a vitamin D binding protein synthetized in the liver, and transported to the liver (Harris et al.
1999). Vitamin D3 is also stored at adipose tissue. The adipose tissue distribution is due to the
lipophilic nature of vitamin D3. Jones (Jones, 2008) reported the slow turnover of vitamin D3
in the body and concluded a half-life of approximately two months.
The availability of vitamin D3 from an oily solution is generally regarded as being more
effective than from dry composition solid dosage forms such as tablets (Grossmann and
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Tangpricha, 2010). Absorption of vitamin D3 is thought to range from 55-99 % when given in
oil to stimulate bile acid release (Van den Berg, 1997).
Vitamin D3 undergoes two-step metabolic activation. Firstly, it is hydroxylated by a vitamin
D3-25-hydroxylase to 25(OH)D, also known as calcidiol. This hydroxylation is only poorly
regulated.
25(OH)D is carried from the liver to plasma and bound to an alpha2-globulin transported to the
kidney, where it undergoes a second hydroxylation before it becomes functional. The second
hydroxylation is catalyzed by 25(OH)D3-1-hydroxylase and produces 1,25(OH)2D3
(calcitriol). The rate of conversion to 1,25(OH)2D3 by the kidney is parathormone (PTH)
dependent. PTH is secreted in response to low plasma calcium levels (Harris et al, 1999, Harris
and Dawson-Hughes, 2002; Brown et al, 1999; DeLuca 2004; WHO/FAO 2001).
Recently, a number of reports have demonstrated that also other cells and tissues express 1alpha-hydroxylase in-vitro. In humans, these extrarenal sources of 1,25(OH)2D only contribute
significantly to circulating 1,25(OH)2D levels during pregnancy, in chronic renal failure, and
in pathological conditions such as sarcoidosis, tuberculosis, granulomatous disorders, and
rheumatoid arthritis (Harris and Dawson-Hughes, 2002).
Because of their high lipid solubility, cholecalciferol and its metabolites are eliminated slowly
from the body. Cholecalciferol has a plasma half-life of 19 to 25 hours and a terminal half-life
of weeks to months. Metabolites are eliminated primarily (96%) through the bile and faeces
(Morrow, 2001).
Biowaiver
No bioequivalence study or any other bridging data enabling clear extrapolation of efficacy and
safety data of vitamin D3 (as a substance) presented in the submitted literature to the products
in question have been provided by the Applicant.
The lack of bioequivalence study for such substantiation in case of vitamin D3 is acceptable,
since the absorption of vitamin D3 is a complex process containing both exogenous and
endogenous sources of cholecalciferol and it’s controlled by number of physiological processes
and factors including homeostasis of the substances in the body and the intent of
supplementation treatment is to increase the body deposit of vitamin D3 on a long-term basis.
Regarding influence of the product composition and formulation to the PK/PD characteristics,
the Applicants states that there is no component of either formulation that is expected to prevent
or retard the availability of the drug substance following oral administration. This statement is
endorsed by the RMS and the absence of any other comparative bridging data and declaration
of the similarity with already approved products based on the product composition and
formulation is thus considered acceptable, as there was not detected any composition or
formulation factor which could negatively affect the intestinal absorption of cholecalciferol or
which could lead to the significantly different absorption than in other oil-based medicinal
products containing cholecalciferol as active substance.
Moreover, relationship of a potential difference in in-vivo release properties from different
formulations and PK/PD characteristics of vitamin D3 with respect to the exposure to the main
serum vitamin D metabolite is not expected to lead to any significant differences in efficacy
and safety.
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IV.3

Pharmacodynamics

The principal physiological function of vitamin D in all vertebrates, including humans, is to
maintain serum calcium and phosphorus concentrations in a range that supports cellular
processes, neuromuscular function and bone ossification. Vitamin D3, and vitamin D2, together
with the provitamins they are made from, are all derivatives of sterols and their chemical
structure resembles cholesterol, bile acids and the sex hormones.
Active form of vitamin D binds to specific receptors in target tissues, resulting ultimately in an
increased concentration of plasma calcium.
Moreover, it is known that receptors for activated form of vitamin D are expressed in many
cells throughout the body, including hematopoietic cells, lymphocytes, epidermal cells,
pancreatic islets, muscle, and neurons; these receptors mediate a variety of actions that are
unrelated to calcium homeostasis (Goodman & Gilman, 2001).
Vitamin D is stored in body in fat tissue. It clearly has an influence on the rates of metabolism
of this substance including plasma levels of 25(OH)D as a metabolite of vitamin D used for
monitoring of vitamin D status. Furthermore, storage in the body tissues also allows
cholecalciferol to be dosed intermittently without significant impact on efficacy. This is the
same mechanism that allows healthy subjects to maintain suitable 25(OH)D levels during
periods of low UV-B irradiation and hence low levels of 7-hydroxycholesterol photolysis.
IV.4

Clinical efficacy

Clinical experience with cholecalciferol is based on review of the published literature
regarding its use in the proposed indication profile.
Role of vitamin D in human organism and vitamin D deficiency has been widely studied and
documented.
Both national and international recommendations for prevention and treatment of vitamin D
deficiency and vitamin D in the treatment of osteoporosis have been published for adults,
adolescents and children including premature infants, for example:
- Aspray et al.: National Osteoporosis Society Vitamin D Guideline Summary, Age and Ageing
2014, UK
- Abrams, S.A. and N. Committee on, Calcium and vitamin D requirements of enterally fed
preterm infants. Pediatrics, 2013
- Holick et al: Evaluation, Treatment, and Prevention of Vitamin D Deficiency: an Endocrine
Society Clinical Practice Guideline, J Clin Endocrinol Metab. 2011
- Pludowski et al.: Practical guidelines for the supplementation of vitamin D and the treatment
of deficits in Central Europe — recommended vitamin D intakes in the general population and
groups at risk of vitamin D deficiency, Endokrynologia Polska, 2013
- Cholecalciferol - Public Assessment report for paediatric studies submitted in accordance with
Article 45 of regulation (EC) No1901/2006, as amended, EMEA, UK 2014
Proposed indications and dosage in the indications related to strengths of 400 IU, 800 IU and
3200 IU are in line with current literature and recommendations.
With respect to the complex pharmacodynamic action of vitamin D, it should be noted, that the
proposed therapeutic indications seem to be incomplete. The basic therapeutic indication
“treatment of vitamin D deficiency” is missing in Vitamin D3 400 IU Capsules and Vitamin
D3 800 IU Capsules. Considering the legal basis of the authorization according to Art. 10a of
the directive 2001/83/EC, the issue was not pursued.
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IV.5

Clinical safety

It is generally acknowledged that cholecalciferol is a drug with well-established safety profile.
Practically no side effects occur at therapeutic doses. This is in agreement with the scientific
experience documented in hundreds of publications.
High serum 25(OH)D concentrations (> 220 nmol/L) may lead to hypercalcaemia, which may
eventually lead to soft tissue calcification and resultant renal and cardiovascular damage
(Vieth, 1999; Zittermann and Koerfer, 2008).
The effects of overdose have been described in the literature. Diagnosis is often delayed
because the symptoms of hypercalcaemia can be non-specific, and patients usually present
with nausea, vomiting, constipation, weight loss, polyuria and polydipsia, musculoskeletal
pains, apathy and depression. Metastatic calcification, including tumoral calcinosis around
joints and vascular calcification, have been reported even in non-CKD patients with vitamin
D intoxication.
Renal impairment secondary to hypercalcaemia has been reported. In all of the cases,
hypercalcaemia resulted when the 25(OH)D levels were consistently > 940–1250 ng/ml,
suggesting that there is a wide safety range and only chronic overdose with nutritional vitamin
D supplements will lead to toxic levels in people with intact renal function.
In revising the Tolerable Upper Intake Levels (ULs) for vitamin D (EFSA NDA Panel,
2012a), data on possible associations between vitamin D intake or 25(OH)D concentration
and adverse long-term health outcomes were considered. However, no studies reported on
associations between vitamin D -intake and increased risk for adverse long-term health
outcomes. Studies reporting on an association between 25(OH)D concentration and all-cause
mortality or cancer were inconsistent. For adults, hypercalcaemia was selected as the indicator
of hypervitaminosis D or vitamin D toxicity (EFSA NDA Panel, 2012a). Two studies in men
supplemented with doses between 234 and 275 μg/day vitamin D3 showed no association
with hypercalcaemia (Barger-Lux et al., 1998; Heaney et al., 2003a), and a No Observed
Adverse Effect Level (NOAEL) of 250 μg/day (10,000 IU/day) was established (Hathcock et
al., 2007).
Taking into consideration uncertainties associated with these two studies, the UL for children
above 11 years of age and adults was set at 100 μg/day (4000 IU/day; the European Food
Safety authority (EFSA, 2012).
Toxicity has been reported during vitamin D treatment of tuberculosis and in patients with
active sarcoidosis (Sharma, 1996). Specialist advice should be sought before starting these
patients in vitamin D therapy.
In case of impaired renal functions, renal conversion of calcidiol to calcitriol and calcium and
phosphate metabolism can be affected (Moe et al. 2006, Oliveira et al. 2010, Malluche et al.
2002). On the other side, extrarenal metabolization of vitamin D should be also taken into
consideration (please see Bikle DD.; Vitamin D Metabolism, Mechanism of Action, and
Clinical Applications, Chem Biol 2014).
Monitoring of calcium and phosphate metabolism and individual dose adjustment is thus
recommended.
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According to the current data, patients with renal impairment, including severe renal
impairment and renal failure, often suffer from vitamin D-deficit with many metabolic
consequences (Tangpricha et al. 2014) and according to the KDIGO guidelines 2017 (Clinical
Guideline Update for the Diagnosis, Evaluation, Prevention, and Treatment of Chronic Kidney
Disease – Mineral and Bone Disorder (CKD-MBD); particularly parts 3.1.3 and 5.4 of the
guideline), vitamin D can be administered to patients with stages G3a-G5D of renal
insufficiency using treatment strategies recommended for general population.
Intermittent dosing is also possible in individual cases (Guillaume et al.; Vitamin D in Chronic
Kidney Disease and Dialysis Patients, Nutrients 2017).
In certain cases of severe renal insufficiency, the use of vitamin D can be inappropriate and
active forms of vitamin D (calcitriol) should be used (part 4.2.2 of the KDIGO guideline).
Regarding hepatic insufficiency, hepatic conversion of vitamin D to calcidiol is not used to be
severely affected in case of hepatic insufficiency and thus no dosage adjustment is
recommended (Danielsson 1982, Sharif 2014, Barcheta 2016).
Vitamin D status of the infant at birth and in early infancy depends on the vitamin D status of
the mother during pregnancy and there is an association between low vitamin D status and
multiple potential adverse outcomes of pregnancy. Analyses of Rodriguez-Martinez and
Garcia-Cohen, 2002 and Ladipo, 2002 concluded that pregnancy and lactation do not constitute
contraindications for use of Vitamin D.
IV.6

Risk Management Plan

The Applicant has submitted a risk management plan, in accordance with the requirements of
Directive 2001/83/EC as amended, describing the pharmacovigilance activities and
interventions designed to identify, characterise, prevent or minimise risks relating to Vitamin
D3 400 IU, 800 IU and 3200 IU capsules.
Summary table of safety concerns as approved in the RMP:
Important identified risks
Important potential risks
Missing information

None
None
None

Routine pharmacovigilance was suggested, and no additional pharmacovigilance activities
were proposed by the Applicant, which was endorsed.
Routine pharmacovigilance activities
Routine risk minimisation measures were considered satisfactory to minimise the risks of this
medicinal product.
IV.7

Discussion on the clinical aspects

Efficacy and safety were adequately discussed and supported in approved therapeutic
indications by relevant literature references. No bioequivalence study or any other bridging data
enabling clear extrapolation of efficacy and safety data of vitamin D3 (as a substance) have
been provided by the Applicant, which is acceptable in case of vitamin D3.
The benefit risk of this product was therefore deemed positive.
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V.

USER CONSULTATION

Full User Testing report was provided by the MAH for strength 800 IU and no problems were
identified.
Full User Testing was not provided by the MAH for strengths 400 IU and 3200 IU. However,
justification for absence of User Testing was acceptable.

VI.

OVERALL CONCLUSION, BENEFIT/RISK ASSESSMENT AND
RECOMMENDATION

Based on the review of the data on quality, safety and efficacy, the risk-benefit ratio for Vitamin
D3 400 IU, 800 IU, 3200 IU Soft Capsules was considered positive.
The SmPC, PL and Labelling are satisfactory.
Agreement between Member States was reached during the procedure. There was no discussion
in the CMDh. The decentralised procedure was finalised with a positive outcome on 22.9.2018.
No conditions pursuant to Article 21a or 22 of Directive 2001/83/EC have been made during
the procedure.

Procedure
number*

Scope

IA/001/G

Product
Informatio
n affected

Date of end of
procedure

Addition of a site responsible for batch release including
No
26.04.2019
batch control/testing.
IA/002/G
Addition of a site responsible for batch release including
Yes
06.07.2019
batch control/testing.
IA/003
Deletion of the manufacturing site
Yes
18.11.2021
*Only procedure qualifier, chronological number and grouping qualifier (when applicable)
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Approval/
non
approval

Summary/
Justification for
refuse

26.04.2019

Rejected

24.07.2019

Approved

18.11.2021

Approved
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