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ABSTRACT

Most of the time it is unclear with the type of dosage form in treating vitamin B,,deficiency.
Main cause of vitamin B12 deficiency is malabsorption syndrome and nutritional
deficiency.Absorptionof vitamin B12 is a complex processand dependent on multiple factors
such as salivary binder, gastric secretion of acid, intrinsic factors, pancreatic exocrine
sufficiency and intact terminal ileal mucosa. Disruption of any of these factors lead to vitamin
B12 deficiency. If untreated leads to pernicious anemia (Biermer’s disease)and atrophic
gastritis. Vitamin B 12 deficiency manifests neurological and hematological disorder.Various
vitamin B12 dosage forms are available in market to treat deficiency like tablet, capsule,
injections, nasal sprays, buccal patches. Well, the type of dosage form as a supplement for
deficiency depends on the type of diseased condition, age and the dose required.The deficiency
is treated with initial high oral therapy dose of 500 pg/day for 4-6 weeks whereas injection
therapy with dose of 1000-1500 pg/day for 6-8 weeks. Initial high dose therapy is followed by
maintenance treatment, if vitamin B12 deficiency is due to diet related than 250 pg/day (oral),
if insufficient then 500 pg/day (oral), and for absorption disorder is 1000 pg/day (oral) and
injection dose is 1000 pg/month. Vitamin B12 deficiency is commonly observed in elders
above 60 years and senile age2481214.16,
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INTRODUCTION Vitamin B12 use and function-Apart from use

Vitamin B;, also known as Cobalamin, is a
generic name, is a water-soluble vitamin
present in various food like fish, meat,
seafood, dairy products and cereals. Primarily
two bioactive forms of vitamin B;,are methyl-
cobalamin and adenosyl-cobalamin which is
naturally present in food. Methyl-cobalamin is
used by methionine synthase to produce
amino acid methionine from homocysteine.
Cyanocobalamin and hydroxocobalamin (also
called hydroxyl-cobalamin) are synthetic form
of cobalamin.Vitamin B12 is necessary for
various biological functions like RBC
production and cellular metabolism like DNA
synthesis, mitochondrial metabolism. It is also
involved in various biological functions™"®1°,
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to treat pernicious anemia, cobalamin can also
be used to treat age related cognitive decline
with vitamin B 12 deficiency, age anemia of
pregnancy, Alzheimer's  disease, age
relatedhearing loss, sickle cell anemia, vitiligo,
low back pain, cystic fibrosis with vitamin
deficiency, diabetes, sleepdisorder, cyanide
poisoning, inherited cobalamin disorder,
osteoporosis, restless leg syndrome,
pregnancy support, sickle cell anemia,
cardiovascular health, , neural tube defects,
neurological function including cognition,
depression, schizophrenia, multiple sclerosis.
Vitamin B12 is effective in breaking down the
higher levels of homocysteine thus reduces
the chances of heart disease™*"*.
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Signs and symptom for deficiency: Weakness,
fatigue, pale yellow skin, changes in mobility,
depression, confusion and memory loss, poor
blood clotting, sensation of needles (nerve
damage), breathlessness, dizziness, mouth
ulcers, disturbed vision, high temperature, skin
sensitivity. Vitamin B12 deficiency is mostly
observed in patients with malabsorption
syndrome or metabolic disorders, gastric
atrophy, inflammatory bowel disease, exposed
to metformin more than four months or use of
H, blockers more than 12 months, a person
with strict veEgan diet, nitrous oxide induced
megaloblast*>°".

It is commonly observed in geriatric (above 75
years) patients.

Recommended daily dose of vitamin B12:®
Low dose — 10 g

Medium dose — 250 ug
Increased dose — 500 g

High dose — 1000 pg

Mega dose — 5000 pg
Recommended dietary allowance’**
Toddlers

0-6 months — 0.4 ug

6 months- 1 year— 0.5 ug

Children:

1-3 years — 0.9 ug

4-8 years — 1.2 ug

9-13 years — 1.8 ug

14-18 years — 2.4 ug

Adults: 2.4 ug

Pregnancy — 2.6 pg

Lactation — 2.8 ug

INTRAMUSCULAR INJECTION

Intramuscular injection of B12is the traditional
treatment for treating deficiency and pernicious
anemia. It offers low retention time than buccal
formulation. Recommended |.M dose for
pernicious anemia is 1000 pg/day for one
week. For nutritional deficiency of vitamin B
12,cobalamin single dose of 500 pug once a
week is recommended. Similarly, it has several
advantages; avoids first pass metabolism so
drug reaches directly into systemic circulation
and hence dose required is less. Parenteral
injections may lead to skin condition like acne,
dermatitis. Nutritional deficiency can be
treated with .M injection of cobalamin with
single of 500 pg once a week or as required. It
has several disadvantages like intramuscular
injection is painful, difficult to treat disabled
patient, self-administration is difficult so health
care professional is required hence cost
effective, dan%erous in  patients  with
anticoagulationa’ .
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Dosage

Intramuscular injection (cyanocobalamin or
hydroxyl-cobalamin)

» Adults

Initial

30mcg daily for 5 to 10 days.

Maintenance: 100-200 mcg every month.

o O

Children

Initial

1000-5000 mcg, given in single daily dose
of 100 mcg over 2 or more weeks.

o Maintenance: 60 or more mcg per month.

o v

Dosage adjustment

Dosage adjustment, as needed to normal
hematologic morphology and erythrocytic
count greater than 4.5 million/mm™1

To treat familial selective B12 malabsorption-
Intramuscular injection (cyanocobalamin)

Adults

Initial

1 mg per week

Maintenance

250 mcg per month

To treat hereditary deficiency of
transcobalamin Il Intramuscular  injection
(CYANOCOBALAMIN)

Adults-1 -2 mg per week

To treat cyanide poisoning: I.M injection of 1
gm/sol of hydroxocobalamin.

To treat pernicious anemia: Initial: 250-
100mcg I.M injection of hydroxy-cobalamin
alternate day for 1-2 weeks, followed by 250
mcg weekly until normal count

Maintenance: 1000 mcg I.M inj. Once in 2-3
month.

Consumption of hydroxocobalamin to treat
megaloblastic anemia of pregnancy, lead to
deformity in infant®.

VITAMIN B12 TABLET

To treat vitamin B12 deficiency caused by
nutritional intake imbalance, tablets (extended
release tablet, chewable tablet, rapid
dissolving tablet) capsule and lozenges are
preferred as prescribed.

Dose intake in individual is based on the
severity of deficiency in adults and children.
Recommended oral dose to treat pernicious
anemia is 1000 pug/day for 1-4 week.As
absorption by oral route requires intrinsic
factor for proper absorption. Along with
cyanocobalamin, oral absorption promotor,
salcaprozate sodium, hydroxocobalamin can
be used as it reaches higher peak plasma
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concentration when used in combination to
treat vitamin B12 deficiency and anemia.
Clinical trial recommends 1500 pg of
cobalamin in combination with 5 pg folate for 2
years for osteoporosis lowers homocysteine
which significantly reduces hip fracture.
Traditionally intramuscular injection was the
primary mode to treat pernicious anemia and
oral route was a support to the treatment,
recently oral route or tablet form of 1-2 mg/day
cobalamin can be used to treat severe form of
vitamin B12 deficiency*>*®.

CYANOCOBALAMINE

Different dose of Cyanocobalamin according
to the requirement to treat pernicious anemia
available are tablet (100mcg, 250mcg,
500mcg, 1000mcg), extended release tablet
(1000mcg),Sublingual (2500mcg), Injectable
(1000mcg/mL),Nasal spray (500mcg per
spray)
Cyanocobalamin in
daily requirement)-
0-6 months — 0.4 mcg
6 months- 1 year— 0.5 mcg
1-3 years — 0.9 mcg

4-8 years — 1.2 mcg

9-13 years — 1.8 mcg

>14 years — 2.4 mcg

Infants (Recommended

To treat B12 deficiency

Initial- 0.2mcg/kg for 2days, followed by
1000mcg/day for week, followed by
100mcg/day for week, then 100mcg/day for
month.

Maintenance- 100mcg I.M/S.C monthly®”’.

BUCCAL PATCHES

This dosage form provides convenient and
attractive administration due to its flexibility
and thickness. It shows rapid onset of action
due to rich blood supply in buccal mucosa and
avoids first pass metabolism. Buccal patches
give local effect, offering site specific release
of drug on mucosa; and systemic effect
involves drug absorption through mucosal
barrier to reach systemic circulation.

Major drawback is the absorption of drug due
to its unintended swallowing hence
mucoadhesive films can be applied which
provides longer time drug concentration.
Buccal patches are placed on the floor of
mouth in sulcus region between alveolar
margin and cheeks.Pernicious anemia is
treated with buccal patches as maximum
absorption occurs directly into the blood
stream®”°.

CAPSULE
Capsule is the most popular form of vitamin
B12 supplement. As no additives are added it
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is advantageous with high purity. It usually
contains only one pharmaceutical ingredient
along with plant base cellulose. It ranges from
3-5000mcg. Anemic patients with absorption
disorder are treated with 1000 — 2000 mcg of
cyanocobalamin. Nutritional deficiency can be
overcome with 1mcg of cyanocobalamin in
case of patients with fully functional gastro
intestinal tract™®.

NASAL SPRAY

Provides faster absorption of
hydroxocobalamin reaching maximum plasma
cobalamin level. The only approved
formulation approved by FDA consist of low
concentration cyanocobalamin in isotonic
saline solution or lactose powder. Though it
was safe and effective, no clinical practice was
followed as results  obtained  were
inconvenience.

Nasal gel with dose of 400-500 mcg of
cyanocobalamin was claimed to be effective.
Cyanocobalamin is contraindicated in patient
with amblyopia and simultaneous tobacco
usage and perniciousanemia with optic
neuropathby hence hydroxocobalamin is a drug
of choice'®*"*®,

CONTRADICTION
FORMS
Intramuscular injection is the primary treatment
for severe type of pernicious anemia over
tablet or oral dosage form as it results in
reduction of RBC. 1000 mcg/day I.M injection
for one week gives same response as
1000mcg/day  tablet  for 1-4  week.
Intramuscular is painful, inconvenient, costly
compare to oral administration. Tablet dose of
1000-2000mcg/day is as effective as
500mcg/day of intramuscular injection. Buccal
films are preferred over adhesive tablets in
terms of flexibility, thickness, maximum
absorption into blood stream and high drug
concentration is achieved but it may result in
unintended swallowing®***,

BETWEEN DOSAGE

CONCLUSION

As absorption of cobalamin is complex,
intramuscular, subcutaneous, buccal patches
are preferred over tablets. Oral and intranasal
route of administration is not indicated until the
major symptoms are resolved in pernicious
anemia. Oral tablets can be usedin
combination with oral absorption promotor
(salcaprozate) to increases absorption rate.
Vitamin deficiency due to malabsorption can
be treated with parenteral or nasal spray
whereas pernicious anemia initially treated
with parenteral therapy, here nasal or oral
dosage form is not indicated until patient
achieves hematologic remission and no signs



IJRPC 2020, 10(4), 390-393 Tidke Snehal Rul'endm ISSN: 2231-2781

of CNS involvement. Large single oral dose of
tablet 1-2 mg/day of cobalamin is effective to
treat the most severe type of pernicious

anemia.Nasal

sprays provide fast and

adequate absorption through nasal mucosa
and leads to sustained increased in baseline
cobalamin concentration.

REFERENCES

1.

Green, Ralph & Allen, Lindsay & Bjorke-
Monsen, Anne-Lise & Brito, Alex &
Guéant, Jean-Louis & Miller, Joshua &
Molloy, Anne & Nexg, Ebba & Stabler,
Sally & Ban-Hock, Toh & Ueland, Per &
Yajnik and Chittaranjan. Vitamin B12
deficiency. Nature Reviews Disease
Primers. 2017.

Mohamad, Soad & Sarhan, Hatem &
Abdelkader, Hamdy & Mansour and Heba.
Vitamin  Bl2-Loaded Buccoadhesive
Films as a Noninvasive Supplement in
Vitamin B12 Deficiency. In Vitro Evaluation
and In Vivo Comparative Study with
Intramuscular  Injection.  Journal  of
Pharmaceutical Sciences. 2017.

Singh MRG and Joshi H. Comparison
study of vitamin B12 for its efficacy and
bioavailability of various formulations in
the treatment of pernicious
anaemia. International Journal of
Pharmacy and pharmaceutical Sciences.
2015.

Luis Vitetta, Joyce Zhou, Rachel Manuel,
Serena Dal Forno, Sean Hall and David
Rutolo. Route and Type of Formulation
Administered Influences the Absorption
and Disposition of VitaminB12 Levels in
Serum. Journal of Functional Biomaterials
Published. 2018.
Smith and Padraic.
Deficiency: Causes,
Treatment. 2008.
West Helen. 9 signs and symptoms of
vitamin B12 deficiency. 2017.

Vitamin B12. US department of health and
human services. National Institute of
health. 2020.

B 12
and

Vitamin
Evaluation

393

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Dr. Schweikart Publisher, Vitamin B12 and
Health.

Robert B Rucker, Janos Zempleni, John W
Suttie and Donald B McCormick.
Handbook of vitamins, Fourth Edition.
2007.

Handbook of Vitamins, Janos
Zempleni, John ~W.  Suttie, Jesse F.
Gregory lll, Patrick J. Stover, Fifth Edition.
2003

Herb, Nutrient, and Drug
Interactions: Clinical  Implications and
Therapeutic Strategies, Mitchell Bebel

Stargrove, ND, LAc, Jonathan
Treasure, Dwight L. McKee, MD, Elsevier
Health Sciences.2007.

Larissa A Maiorovaa, Svetlana |
Erokhinab, Michela Pisanid and Gianni
Baruccad. Encapsulation of vitamin B12
into nanoengineered capsules and soft
matter nanosystems for targeted delivery.
20109.

Rima Obeid. Vitamin B12 Advances and
Insights. CRC Press Taylor and Francis
group. A science publisher’s book.

Gerald F Combs. The vitamins,
Fundamental aspects in nutrition and
health, Third Edition, Elsevier Academic
Press.

Lillian Smith, Juan Mosley, Megan Ford
and Jonathan Courtney. Cyanocobalamin/
Salcaprozate Sodium: A Novel Way to
Treat Vitamin B12 Deficiency and anemia.
2016.

Emmanuel Andrés, and Abrar-Ahmad
Zulfigar. Thomas Vogel and Georges.
Kaltenbach. State of art of oral vitamin
B12 (cobalamin) treatment in Biermer's
disease (pernicious anemia). 2018.
Warner Bruins Slot, Frans WHM, Merkus,
Sander JH, Van Deventer, and Guido NJ.
Tytgat Normalization of Plasma Vitamin
B12 Concentration by Intranasal
Hydroxocobalamin in Vitamin Bl12 -
Deficient Patients. Gastroenterology.1997.
Bronte-Stewart J and Foulds WS.
Hydroxocobalamin versus
Cyanocobalamin in the Treatment of
Tobacco Amblyopia. 1967.


https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Mitchell+Bebel+Stargrove,+ND,+LAc%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Mitchell+Bebel+Stargrove,+ND,+LAc%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Jonathan+Treasure%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Jonathan+Treasure%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Dwight+L.+McKee,+MD%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Gerald+F.+Combs,+Jr.%22

