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Abstract---In the generation of proof-primarily based totally medicine,
the randomized scientific trial corresponds to the pinnacle step
withinside the qualitative scale of the proof to be had withinside the
literature, whilst small collection of instances or the outline of person
instances occupy the closing place. However, the latter constitute a
critical a part of scientific exercise and feature substantially
stimulated the evolution of medicine, contributing substantially to the
development of medical knowledge. Vitamin B12 deficiency stocks
numerous not unusual place signs that have an effect on numerous
tissues and organs with fitness aliments, so its prognosis can be
unobvious for the large array of its outcomes and research strategies
used. In this review, we centered our interest on a few case reviews
associated with the nutrition B12 deficiency related to anemia,
neurologic disorders, and hyperhomocysteinemia. B12 deficiency
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reversal is actually performed with the aid of using spark off therapy,
although it isn't the equal for numerous disorders.

Keywords---nutrition B12, megaloblastic, neurological disorders,
thrombosis.

Introduction

During the 1940s, an in depth look for the energetic issue in liver extracts that
forestalls pernicious anemia confirmed that each folate and diet B12 save you
megaloblastic anemia, however best diet B12 can save you neurological
complications [1]. It is referred to know that the 2 nutrients act collectively in
regenerating methionine from homocysteine (Hcy). Hcy accumulates if conversion
to methionine is slowed due to a scarcity of folate or diet B12 or each, and raised
plasma Hcy indicates sub-superior nucleic acid and amino-acid metabolism. It
additionally has direct dangerous effects, e.g., it will increase the chance of
cardiovascular disorder thru thickening the liner of blood vessels and might
additionally boom the chance of positive cancers and dementia. As reactions
catalyzed via way of means of tetrahydrofolate are essential for molecular boom
and multiplication, unexpectedly dividing cells are especially at risk of a
deficiency of both folate or diet B12. In adults, this influences the bone marrow,
inflicting megaloblastic anemia. In the early embryo, morphogenetic events
(especially the ones relying on focal speedy molecular multiplication) can be
affected, growing the chance of congenital malformation. Single gene issues
because of uncommon versions of numerous enzymes concerned in one-carbon
switch purpose issues starting from significantly extended plasma Hcy ranges
with very early onset cardiovascular disorder, to developmental put off and
neurological issues, without or with megaloblastic anemia [2]. As formerly stated,
methionine synthase, a diet-Bl2-structured enzyme, catalyzes the folic acid’s
donation of a methyl organization throughout methylenetetrahydrofolate
reductase (MTHFR). Elevated plasma ranges of Hcy may be because of a
deficiency of both diet B12 or folate, and in human topics mild (13-24 uM) and
moderate (25-60 uM) hyperhomocysteinemia (HHcy) also are related to mutations
of MTHFR genes. Vitamin B12, additionally referred to as cobalamin, is
synthesized best via way of means of micro-organisms [3]. Dietary resets are meat
(especially liver), shellfish, a few cheeses, yeast extracts, and the basis nodules of
legumes (peas, beans, and so on), particularly because of simultaneous
microorganism presence in soil and/or their aerial surfaces. Figure 1 reviews the
principle animal nutritional B12 supply and its common content material in
raw/clean amounts. Based at the absorption of labelled diet B12 from a few meals
merchandise, inclusive of bird meat, rainbow trout, or eggs the bioavailability of
diet B12 is commonly assumed to be 40% or 50% for healthful adults without
alteration of gastrointestinal functioning [4]. Bioavailability additionally varies via
way of means of kind of meals supply. For example, dairy merchandise have a
bioavailability of diet B12 3 instances better than meat or fish [5]. Moreover, the
bioavailability of diet B12 from dairy merchandise is considerable [6]. This thing
had to think about for diet B12 hints. However, maximum of the facts on B12
bioavailability from ingredients turned into accumulated 40-50 years ago, and
greater latest techniques to derive hints primarily based totally on dose-reaction
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proof are nonetheless below development. Currently, to preserve a healthful
haematological fame and serum diet B12 ranges, common each day intakes of
diet B12 from meals of five. Ninety-four mcg for guys and 3. seventy-eight mcg for
ladies’ elderly 20 and older were advocated. For kids elderly 2-19 years old,
suggest each day intakes of diet B12 from meals variety from 3. seventy-six mcg
to 4. fifty-five mcg [7]. The unique estimates of nutritional folate and diet B12
necessities and advocated nutritional allowances (RDAs) have been primarily
based totally on the quantity had to keep away from show up deficiency issues
(megaloblastic anemia, with sub-acute mixed degeneration of the wire withinside
the case of diet B12 deficiency) and on ranges located in populations. However,
those ranges do now no longer basically constitute important necessities.

As stated via way of means of Carmel [8], common overall frame shops of diet B12
are 3-five mg, often withinside the liver. After excretion from bile, it often is
reabsorbed from the small intestine. It is first certain in the duodenum and
jejunum to intrinsic issue produced via way of means of gastric parietal cells and
is then absorbed withinside the terminal ileum [9]. The etiology of diet B12
deficiency normally consists of reasons associated with malabsorption, inclusive
of autoimmune gastritis (pernicious anemia), celiac disorder, inflammatory bowel
disorder, surgical gastrectomy, gastric bypass, and ileal resection. Less
commonly, diet B12 deficiency can arise because of dietary habits (strict vegans,
breastfed toddlers born to vegan moms with reduced nutritional consumption of
animal merchandise), nitrous oxide abuse, Diphyllobothrium latum infection,
pancreatic insufficiency, drug interference (metformin, proton pump inhibitors,
drug affected purine, and pyrimidine synthesis), inherited issues affecting
intrinsic issue and different inherited issues together with methylmalonic
acidemia and transcobalamin II deficiency. Moreover, alcohol abuse should
constitute a chance for diet B12 deficiency, for its direct reference to the Hcy
concentration, except reflecting the diploma of hepatocytes injury [10,11]. The
occurrence of diet B12 deficiency is tough to examine due to various aetiologies,
distinctive assessment techniques (i.e., overall serum B12 (sB12), methylmalonic
acid (MMA), holotranscobalamin (holoTC), and overall homocysteine (Hcy), in
addition to distinctive assays (i.e., radio assay or chemiluminescence) [12]. The
global occurrence of B12 deficiency is predicted to be round 6%, and in Europe
it's miles 1.6-10%. Prevalence is better in adults over 60 years of age, starting
from 10% to 19 across diverse international locations and is commonly better in
ladies than in guys [13]. Pawlak [14] tested the superiority of diet B12 deficiency
amongst people adhering to vegetarian diets. The reviewed research display highly
excessive deficiency occurrence amongst vegetarians. B12 deficiency in toddlers is
set 45%, many of the kids and youngsters starting from 0% to 33.3%, and
amongst pregnant ladies starting from 17% to 39%, depending on the trimester.
Adults and aged people had a deficiency variety of 0-86. five%. Higher deficiency
occurrence turned into stated in vegans than in different vegetarians, even as
deficiency occurrence of 0% turned into stated amongst vegans who ate up diet
B12-fortified ingredients, highlighting that diet B12 dietary supplements to make
certain good enough diet B12 consumption have to be taken into consideration in
those topics. Currently, studies indicates that there are disorder implications
related to diet B12 deficiency, particularly in vegetarian populations [15-17], in
pregnancy [18, 19|, withinside the aged [20], and in growing international
locations. In the generation of proof-primarily based totally medicine (EBM), the
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randomized scientific trial corresponds to the pinnacle step withinside the
qualitative scale of the proof to be had withinside the literature, even as small
collection of instances or the outline of person instances occupy the final place.
However, the latter constitute an essential a part of scientific exercise and feature
considerably inspired the evolution of medicine, contributing considerably to the
development of clinical knowledge. Several opinions describe the consequences of
various scientific trials at the diet B12 deficiency remedy in distinctive
pathological conditions. Here, we targeted our interest on a few case reviews
associated with the diet B12 deficiency related to anemia, neurologic issues, or
HHcy to evaluate if a not unusual place healing technique with diet B12
supplementation can opposite pathological and/or symptomatologic fame. We
accomplished a seek withinside the MEDLINE database (PubMed database;
National Library of Medicine, Bethesda, MD) to check the diet B12 deficiency
related to anaemia, neurologic issues, or HHcy. All English-language case reviews
posted among 2000 and 2021 withinside the MEDLINE database have been
searched the usage of the MeSH seek: (cobalamin OR diet B12) AND (nutrition*
OR diet*); Limits Activated: Case Reports, English. The seek turned into similarly
restricted to adults and best greater consultant instances with clean
purpose/impact proof can be taken into consideration.

Vitamin B12 Correlation with Anemia

The position of crimson blood cells (RBCs) is to move oxygen thru the body. When
the variety of RBCs is decrease than common body’s tissues and organs do now
no longer get sufficient oxygen, this blood disease is referred to as anemia. Among
specific styles of anemia, megaloblastic anemia is characterised with the aid of
using RBCs which are large than regular and now no longer capable of go out the
bone marrow to go into the bloodstream and supply oxygen. However, the
molecular foundation of those cytomorphological aberrations stays unclear. This
scientific situation suggests an altered synthesis of DNA, normally because of a
deficiency of diet B12 or folic acid, each wanted for the manufacturing and
maturation of RBCs. In particular, the cytoplasm is immoderate in comparison to
the nucleus, inflicting their accumulation withinside the bone marrow
(megaloblastosis) and macrocytosis withinside the peripheral blood [21]. In fact,
the hallmark of megaloblastic anemia is macrocytic anemia (suggest corpuscular
volume, MCV > one hundred fL), frequently related to a discount withinside the
variety of mature blood cells (cytopenia). A gold fashionable for diagnosing
megaloblastic anemia is absent, so suitable scientific and laboratory assessment
permits organising the perfect diagnosis.

Usually, grownup sufferers come to clinical interest due to signs associated with
anemia, inclusive of fatigability, lethargy, and exertional breathlessness, light
conjunctiva, paleness and dry lips, and a disturbance of taste. We perceive 8 case
reviews all describing diet B12 deficiency signs with etiological reasons that
appear like specific. A strict vegan 44-year-antique girl with a record of anaemia
on admission offered lethargy, ensuing in an lack of ability to hold her job.
Without everyday medicine assumption, besides for the contraceptive pill. The
biochemical investigations confirmed degrees of haemoglobin (Hb) one hundred
ten g/L (reference variety 115-160) and MCV 102 fL (variety 80-one hundred),
and the motive of macrocytic anemia became highlighted with the aid of using the
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marginally low degrees of diet B12 138 pmol/L (reference variety 148-600). Test
for antibodies to intrinsic aspect became poor and oral contraceptive assumption
should deliver a fake decrease diet B12 level. Her lethargy and anemia had been
stepped forward upon 3 months of remedy with intramuscular hydroxy cobalamin
a thousand pg 3 instances every week for 2 weeks. Serum B12 will increase as
much as four hundred pmol/L, Hb to 133 g/L at 3 months, in addition to an
development in her lethargy had been observed. She became then cautioned to
take oral cyanocobalamin dietary supplements indefinitely as renovation to save
you similarly deficiency [22].

Table 1. Laboratory and scientific investigations of the suggested instances
withinside the phase on diet B12 deficiency and anemia, with fundamental

adjustments after remedy

References

Laboratory and Clinical
research

Main Changes after
Treatment

Socha et al. [23]

Complete blood profile,
Folate stages, Vitamin
B12 stages Mobile parietal
antibody, Conventional
cytogenetics, Next-
generation sequencing
panel of hematological
neoplasms (sixty-two
genes) for disease-related
mutations.

Case 1: Advanced
abnormal findings of total
blood cell dependence and
neurological signs and
symptoms. Case 2: fast
development of
hematologic signs and
symptoms and slower
however entire decision of
neurologic signs and
symptoms.

Garcia et al. [24]

. Hb, MCV, Folate stages,
iron, ferritin, nutrients B2,
B6, and B12 stages,
gastroduodenoscopy and
gastric biopsy, Antibodies
in opposition to intrinsic
aspect and Helicobacter
pylori detection

At 365 days the affected
person became freed from
the Recurrent aphthous
stomatitis with regular
stages of hemoglobin,
MCV, and nutrition B12.

Pontes et al. [25]

Full blood depends, Folate
stages and nutrition B12
stages

After 14 days of remedy
entire remission of all
signs and symptoms.

Pahadiya et al. [26]

Full blood profile,
nutrition B12 stages,
LDH, bilirubin Bone

marrow aspiration,
antinuclear antibody and
Coomb’s test, Coagulation
profile, iron profile Renal

feature tests, urinalysis
and electrolytes
Gastroscopy,
electrocardiograph,

At the observe-up of one-
month, haematological
parameters had been
inside regular limits and
ecchymosis
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ultrasonography of
abdomen, and chest X-ray

Surani and Sharma [27]

Full blood profile, Folate
stages, nutrition B12
stages

Hemoglobin advanced to
10.three gm/dL after 4
days.Complete blood
depends on the
confirmation of a decision
of entire pancytopenia at
months of
observation.Vitamin B12
and normalized folate
level.

Hussain et al. [28]

Full blood profile, Vitamin
B12, Folate, Haptoglobin,
MMA, Intrinsic factor
antibody

At six-month observe-up
medical and laboratory
evaluation development

(e.g., hemoglobin

advanced to 11.nine
gm/d).

Sasi and Yassin [29] Full blood profile, B12 | Blood mobileular counts
degree, Bilirubin, LDH | began out displaying an
Haptoglobin, direct | upward fashion on day

antiglobulin (DAT) Serum | four after beginning the

iron, thyroid capabilities remedy. On discharge,
after 10 days of
sanatorium stay,

development of  blood
profile and nutrition B12
(from values <37pmol/L to
369pmol/L ) remission of
all symptoms

Vitamin B12 Correlation With Neurological Disorders

Neurological manifestations of vitamin B12 deficiency, as well as myelopathy,
neuropathy, dementia [30,31] and rarely cerebellar ataxia and movement
disorders, are difficult to diagnose. In fact, the neurological abnormalities because
of cobalamin deficiency ought to take region with none haematological or
gastrointestinal context [32], and withinside the absence of anemia or an
expanded suggest molecular volume [33]. The severity of neurological headaches
can be reversed handiest via way of means of an early remedy after onset, so a
well-timed prognosis is important. Despite the fast correction of diet B12 ranges
via way of means of spark off remedy and early scientific improvement, the
recuperation of polyneuropathy on nerve conduction might be slow. Dietary B12
deficiency, usually in vegetarians, has become linked to melancholy and negative
neurological function. Berkins points out that nutritional intake of both the B12
diet and the B6 diet can impact mental structure.
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Table 2. Laboratory and scientific investigations of the pronounced instances
withinside the segment on diet B12 and neurological disorders, with foremost

adjustments after remedy

References

Laboratory and Clinical
Research

Main Changes after
Treatment

Ralapanawa et al. [34]

Full blood profile, serum
creatinine, plasma
glucose, thyroid
stimulating hormone tiers,
nutrition B12 tiers, nerve
conduction research

After three months,
scientific development,
with repeated B12 tiers

being improved as much
as 308.6 pg/mL. Follow
up at 1 and three years
confirmed development of
nerve conduction.

Ekabe et al. [35]

Full blood profile, HIV
take a look at, Treponema
pallidum hematoglutinin
assay (TPHA), erythrocyte
sedimentation charge and
peripheral blood smear
analysis, stool
examination and
urinalysis

At 1 months observe up
right scientific recovery,
development in
neurological signs and
symptoms and a observe
up MCV of ninety-seven
fl, pink blood molecular
depend of 4. 1 million/uL,
and reticulocyte depend
of 0.95%.

Maamar et al. [36]

Full blood profile,
Somatosensorial evoked
capacity (SEP), MRI,
nutrition B12 tiers, Folate
tiers, bone marrow biopsy

Correction of neurological
signs (paraesthesia and
sphincter disorders).

Senol et al. [37]

Blood glucose, AST, ALT,
blood urea nitrogen,
creatinine, Hb, MCV, WB
molecular depend,
sedimentation charge,
Vitamin B12 tiers, HbA1C
level, SEC,
Electromyography, Gastric
endoscopy and biopsy,
Brain MR, Cervical
backbone MR imaging

Senol et al. [37] At
months observe up whole
decision of signs and
symptoms, MR imaging
abnormalities
substantially improved;
impairment of the
Somatosensorial evoked
capacity continued.

Srikanth et al. [38]

Full blood profile, bone
marrow biopsy, Visual
evoked capacity and mind
stem evoked capacity
research, Gastric
endoscopy and biopsy,
workups for infections,
para infectious myelitis,
more than one sclerosis &
connective tissue

At 10 months observe-up,
MRI found out overall
decision of twine
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disorders, Folate tiers, vit
B12 tiers,

Kumar [39]

Full blood profile, bone
marrow biopsy, nutrition
B12 tiers, Folate tiers,
Anti-intrinsic component
antibody Gastric
endoscopy and biopsy,
Brain CT scan, EEG

At 24 months observe-up
decision of seizure and
useful independence.
Mavromati & Sentissi

Mavromati & Sentissi
[40]

Full blood profile,
Electrolytes, nutrition B12
tiers, Folate tiers, Lyme’s
take a look at mind MRI,
Neuropsychiatric
assessments

At 1 week normalization
of nutrition B12 level
(330 pmol/L); at 2 weeks
critical diminution of the
cognitive deficiency and a
partial remission of the
depressive signs and
symptoms (MADRS rating
22, MMSE 28/30 and
DRS-R-ninety-eight 4; the
clock takes a look at
became normalised). Four
weeks after the episode,
overall remission of
depressive signs and
symptoms (MADRS score:
4) and solid intellectual
status.

Vitamin B12 Deficiency and Hyperhomocysteinemia

Vitamin B12 deficiency also can result in HHcy and can be related to
osteoporosis, depression, cognitive decline, and a few sorts of dementia withinside
the elderly. More recently, nutrition B12 deficiency has been mentioned as not
unusual place amongst sufferers with HHcy and thrombosis [41], even though the
presence of an instantaneous impact of nutrition deficiency in preference to
mediated with the aid of using HHcy or different elements is to clarify. In fact,
lifestyle-associated elements, which include smoking status, BMI, and bodily
activity, should intervene among HHcy and the thromboembolism relationship

[42].

Table 3. Laboratory and scientific investigations of the mentioned instances
withinside the phase on nutrition B12 deficiency and HHcy, with predominant

adjustments after treatment

References Laboratory and Clinical

Research

Main Changes after Treatment

Tanaka et al. [43] Full blood profile, PT,
protein C, protein S tiers,
general homocysteine, folic

acid, nutrition B12

Serum homocysteine degree
reduced (general homocysteine:
12. four mmol/L), and swelling of
his leg stepped forward with full-
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(Antinuclear antibody
(fluorescent antibody
technique), immunoglobulin
G anticardiolipin
antibodies, phospholipid
(GPL), Lupus anticoagulant.
Tumor marker,
carcinoembryonic antigen
(CEA 199 carbohydrate
antigen and aphetoprotein
(AFP), CT

size decision of thrombus with
the aid of using CT.

Kapur [44]

Kapur [44] Full blood
profile, Peripheral blood
film, serum cobalamin tiers,
prothrombin time, protein
S, antithrombin III,
fibrinogen tiers, aspect V
Leiden assay and
prothrombin gene
mutation, fasting general
serum homocysteine tiers,
neurological examination,
Cerebrospinal fluid
examination, CT, MRI

Significant development of
neurological symptoms. At 6
months regular serum cobalamin
364 pg/mL (200-600) and fasting
general homocysteine tiers eight.
Four umol/L (five.0-13.9). The
relaxation of the thrombophilia
profile become inside regular
limits.

Ammouri [45]

Full blood profile,
prothrombin time, partial
thromboplastin time,
fibrinogen degree, protein
C, protein S tiers,
antithrombin III feature,
genetic trying out for aspect
V Leiden and aspect II
mutation, plasma
homocysteine degree,
cobalamin plasma degree,
folate plasma, antibodies to
intrinsic aspect, bone
marrow biopsy, chest
radiographs, ECG, TC,
Ultrasonography

Case 1: After a 1-yr observe up
general remission of psychiatric
issues and thrombotic activities.
Hemoglobin and homocysteine
plasma tiers had been inside
regular range. Case 2: At 6-
month observe-up period,
hemoglobin and homocysteine
plasma tiers had been inside
regular range. No thrombotic
activities for three years after the
observe-up. Case three: At 6-
month observe-up period,
hemoglobin and homocysteine
plasma tiers had been inside
regular range. No thrombotic
activities all through four years of
observe-up. Case four: At three-yr
observe-up no psychiatric issues
and thrombotic activities.
Homocysteine plasma degree
become inside regular range

Ulrich [46].

Full blood profile,
holotranscobalamin plasma
tiers, general homocysteine,

MMA, Folate, zinc and

Cyanocobalamin, MMA and
homocysteine tiers constantly
reduced, and had been regular

once more after 1 month;
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copper, development of sensory
Electroneurography, CT, disturbances and gait ataxia; At 2
MRI.

months observe-up MRI

confirmed full-size regression of

the dorsal column
hyperintensities.

Kovalenko et al. [47]

Full blood profile, troponin,
blood urea nitrogen,
creatinine, serum
electrolytes, B-kind
natriuretic peptide degree,
Factor V Leiden,
prothrombin mutation,
cardiolipin antibody, lupus
anticoagulant, anti-B2
glycoprotein, protein C,
protein S tiers,
Homocysteine degree,
nutrition B12, folate tiers,
chest radiographs, ECG,
echocardiogram, Pulmonary

angiography

Serum Hcy tiers did now no
longer lower to regular values.

Goette et al. [48].

Full blood profile, lipid
profile, Liver feature tests
(y-glutamyl transpeptidase,
Alanine transaminase and
aspartate aminotransferase,
bilirubin), activated partial
thromboplastin time,
worldwide normalized ratio,
thrombin time, activated
recalcification, fibrinogen,
clotting elements II, XII and
VIII tiers, protein C, protein
S, anti-phospholipid
antibodies, nutrition B12,
folate, Hcy, analyses of
cofactors and enzymes
concerned in homocysteine
metabolism, serum tiers of
eight-isoprostaglandin F2a
dimethy larginine (ADMA),
Plasma concentrations of
arginine and symmetric
dimethyl arginine (SDMA),
serum degree of creatinine,

urine evaluation five,10-
methylenetetrahydrofolate
reductase (MTHFR) gene,

At 2 weeks observe-up degree of
homocysteine had reduced to
57.6 Three weeks later
homocysteine degree become
18.1 pymol/L, and after three
months it become five. Five
umol/L. After finishing the
subsequent metabolites had
reduced: ADMA, to 0.363 umol/L;
SDMA, to 0.32 pmol/L; arginine,
to 62. eight umol/L; mild reflex
rheography and oscillography
proven regular perfusion,;
development of pain,
paraesthesia in proper leg and
growing of pain-loose strolling
distance.

TC, computed tomography
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angiography, ultrasound,
echocardiogram

Ruscin et al. [49]

Full blood profile, nutrition
B12, methylmalonic acid
(MMA), general serum
homocysteine, serum folate,
serum creatinine, renal
feature test.

At first observe-up nutrition B12
has increased, MMA and HCYS
become decreased at 351 nmol/L
and 23.7 umol/L respectively. At
2nd observe-up nutrition B12
become regular; MMA and HCYS
had been similarly decreased
however stay moderate elevated.

McCaddon [50]

Full blood profile, nutrition
B12, serum and purple
molecular folate, plasma
folate, parietal molecular
antibodies, general serum
homocysteine, cognitive
tests.

Case 1: development in
reminiscence and cognitive tests.
Case 2: In one month, the they
have fallen to 7. five umol/L; no
full-size cognitive deficits. Case
three: No development; the
affected person died from a
bronchopneumonia numerous
weeks later. Case four: At six-
months observe up they fell to
6.6 umol/L; marked development
in standard behaviour found
additionally 3 years later. Case
five: development in cognitive
tests. Case 6: they fell to 9.6
umol/L; development in cognitive
tests. Case 7: At one month
observe-up they fell to eight.
Three pmol/L; development in
cognitive tests. At three hundred
and sixty-five days observe up
MRI test confirmed no full-size
development withinside the
volume or length of the focal
regions of abnormality withinside
the deep white matter, and no
extrude in ventricular
configuration.

Conclusion

Low B12 reputation is a hazard issue of megaloblastic anemia, numerous
neuropsychiatric signs and symptoms, and different medical manifestations. The
dietary tenet recommends the nutrient quantities to be fed on as a part of a
ordinary eating regimen to make sure fitness and protection at every level of
lifestyles. In the presence of good enough consumption, any issue influencing
their absorption or usage have to be taken into consideration. Vitamin B12 may
be saved in notably massive portions and its degradation is slow. So, an
insufficient consumption corresponds to longstanding vegetarians or vegans with
none complement substitute. When the etiology is nutritional deficiency, the
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mainstay of remedy is nutrition B12 supplementation. Recently [51], the British
Society for Haematology (BSH) issued an replace concerning the steering on
Vitamin B12 substitute. Where Vitamin B12 deficiency isn't always notion to be
eating regimen-related, i.e., because of pernicious anemia, previous gastrectomy,
bariatric surgery, achlorhydria, pancreatic insufficiency, brief bowel syndrome,
bacterial overgrowth, or inflammatory bowel disease, the management of
hydroxocobalamin 1 mg IM each 2-three months for lifestyles is encouraged,
similarly to important recommendation throughout the COVID-19 pandemic for
sufferers set up on IM hydroxocobalamin. Where B12 deficiency is notion to be
eating regimen-related, humans have to both take oral cyanocobalamin drugs 50—
a hundred and fifty micrograms day by day among food or have a twice-every year
hydroxocobalamin 1 mg injection. In terms of reducing pain and enhancing
quality of life, physiotherapy combined with medical intervention is a more
effective and acceptable choice.

In vegans, remedy can also additionally want to be lifestyles-long, while in
different humans with nutritional deficiency, substitute remedy may be stopped
as soon as the nutrition B12 degrees had been corrected and the eating regimen
has improved. As proven through the case reviews above, B12 deficiency opposite
is surely addressed through set off remedy, although it isn't always the equal for
numerous disorders. In the presence of good enough consumption, nutrition B12
deficiency stocks numerous not unusual place signs and symptoms that have an
effect on numerous tissues and organs with fitness aliments, so its prognosis may
be unobvious for the huge array of its outcomes and research strategies used.
Screening for nutrition B12 deficiency is usually now no longer encouraged in
common hazard subjects. Case reviews emphasize the significance of carrying out
a extensive variety of laboratory checks, along with an assessment of nutrition
blood degrees. Even case reviews can be taken into consideration as procedures
to customized remedy primarily based totally on medical practice, they may
account for vital records concerning unusual occasions in addition to stimulate
new hypotheses, and hence can also additionally aid the emergence of recent
research. Moreover, below particular conditions, different diagnostic checks have
to now no longer be neglected. For example, the spinal MR imaging should
constitute a differential prognosis of symmetrical posterior spinal wire lesions, a
number of which aren't nicely known. Because the diploma of decision of the
medical signs and symptoms in B12 deficiency relies upon on early detection, MR
findings have to now no longer be overlooked. Particularly with recognize to
neurological damage, numerous questions stay unanswered regarding B12
deficiency, and more recent genetic evaluation and the outcomes of the
microbiome can also additionally constitute exciting regions of research for
comparing the variety of B12 deficiency. Below, Figure 2 outlines the primary end
of this short review.

References

1. Lanska, D.J. Chapter 30 Historical aspects of the major neurological vitamin
deficiency disorders: The water-soluble B vitamins. Handb. Clin. Neurol.
2009, 95, 445-476. [CrossRef]

2. Azzini, E.; Ruggeri, S.; Polito, A. Homocysteine: Its Possible Emerging Role in
At-Risk Population Groups. Int. J. Mol. Sci. 2020, 21, 1421. [CrossRef]



254

10.

11.

12.

13.

14.

15.

16.

17.

18.

Watanabe, F.; Bito, T. Vitamin B12 sources and microbial interaction. Exp.
Biol. Med. 2018, 243, 148-158. [CrossRef]

Doets, E.L.; Veld, P.H.I.T.; Szczeci ‘nska, A.; Dhonukshe-Rutten, R.A.;
Cavelaars, A.E.; Veer, P.V.’T.; Brzozowska, A.; de Groot, L. Systematic Review
on Daily Vitamin B12 Losses and Bioavailability for Deriving
Recommendations on Vitamin B12 Intake with the Factorial Approach. Ann.
Nutr. Metab. 2013, 62, 311-322. [CrossRef] [PubMed]

Allen, L.H. Bioavailability of Vitamin B12. Int. J. Vitam. Nutr. Res. 2010, 80,
330-335. [CrossRef] [PubMed]

Vogiatzoglou, A.; Smith, D.; Nurk, E.; Berstad, P.; A Drevon, C.; Ueland, P.M.;
E Vollset, S.; Tell, G.S.; Refsum, H. Dietary sources of vitamin B-12 and their
association with plasma vitamin B-12 concentrations in the general
population: The Hordaland Homocysteine Study. Am. J. Clin. Nutr. 2009, 89,
1078-1087. [CrossRef] [PubMed]

U.S. Department of Agriculture, Agricultural Research Service. What We Eat
in America, 2017-2018. External Link Disclaimer; U.S. Department of
Agriculture, Agricultural Research Service: Beltsville, MD, USA, 2020.
Carmel, R. How I treat cobalamin (vitamin B12) deficiency. Blood 2008, 112,
2214-2221. [CrossRef] [PubMed]

Hunt, A.; Harrington, D.; Robinson, S. Vitamin B12 deficiency. BMJ 2014,
349, g5226. [CrossRef]

Stabler, S.P. Vitamin B12Deficiency. N. Engl. J. Med. 2013, 368, 149-160.
[CrossRef]

Green, R.; Mitra, A.D. Megaloblastic Anaemias. Med. Clin. N. Am. 2017, 101,
297-317. [CrossRef]

Sakyi, S.A.; Laing, E.F.; Mantey, R.; Kwarteng, A.; Owiredu, E.-W.; Dadzie,
R.E.; Amoani, B.; Opoku, S.; Afranie, B.O.; Boakye, D. Profiling immuno-
metabolic mediators of vitamin B12 deficiency among metformin-treated type
2 diabetic patients in Ghana. PLoS ONE 2021, 16, e0249325. [CrossRef]
[PubMed]

Green, R.; Allen, L.H.; Bjerke-Monsen, A.L.; Britto, A.; Gueant, J.L.; Miller,
J.W.; Molloy, A.M.; Nexo, E.; Stabler, S.; Toh, B.H.; et al. Vitamin B12
deficiency. Nat. Rev. Dis. Primers 2017, 3, 17040. [CrossRef] [PubMed]
Pawlak, R.; E Lester, S.; Babatunde, T. The prevalence of cobalamin
deficiency among vegetarians assessed by serum vitamin B12: A review of
literature. Eur. J. Clin. Nutr. 2014, 68, 541-548. [CrossRef]

Berkins, S.; Schioth, H.B.; Rukh, G. Depression and Vegetarians: Association
between Dietary Vitamin B6, B12 and Folate In-take and Global and
Subcortical Brain Volumes. Nutrients 2021, 13, 1790. [CrossRef] [PubMed]
Pawlak, R. Vitamin B12 status is a risk factor for bone fractures among
vegans. Med. Hypotheses 2021, 153, 110625. [CrossRef]

Desmond, M.A.; Sobiecki, J.G.; Jaworski, M.; Ptudowski, P.; Antoniewicz, J.;
Shirley, M.K.; Eaton, S.; Ksi ,azyk, J.; Cortina-Borja, M.; * De Stavola, B.; et
al. Growth, body composition, and cardiovascular and nutritional risk of 5- to
10-y-old children consuming vegetarian, vegan, or omnivore diets. Am. J.
Clin. Nutr. 2021, 113, 1565-1577. [CrossRef] [PubMed]

Saravanan, P.; Sukumar, N.; Adaikalakoteswari, A.; Goljan, I;
Venkataraman, H.; Gopinath, A.; Bagias, C.; Yajnik, C.S.; Stallard, N.;
Ghebremichael-Weldeselassie, Y.; et al. Association of maternal vitamin B12
and folate levels in early pregnancy with gestational diabetes: A prospective



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

255

UK cohort study (PRIDE study). Diabetologia 2021, 64, 2170-2182.
[CrossRef] [PubMed]

Behere, R.V.; Deshmukh, A.S.; Otiv, S.; Gupte, M.D.; Yajnik, C.S. Maternal
Vitamin B12 Status During Pregnancy and Its Association With Outcomes of
Pregnancy and Health of the Offspring: A Systematic Review and Implications
for Policy in India. Front. Endocrinol. 2021, 12, 176. [CrossRef] [PubMed]
Nalder, L.; Zheng, B.; Chiandet, G.; Middleton, L.T.; de Jager, C.A. Vitamin
B12 and Folate Status in Cognitively Healthy Older Adults and Associations
with Cognitive Performance. J. Nutr. Heal. Aging 2021, 25, 287-294.
[CrossRef] [PubMed]

Aslinia, F.; Mazza, J.J.; Yale, S.H. Megaloblastic anemia and other causes of
macrocytosis. Clin. Med. Res. 2006, 4, 236-241. [CrossRef] [PubMed]
Sukumar, N.; Saravanan, P. Investigating vitamin B12 deficiency. BMJ 2019,
365, 11865. [CrossRef] [PubMed]

Socha, D.S.; DeSouza, S.I.; Flagg, A.; Sekeres, M.; Rogers, H.J. Severe
megaloblastic anemia: Vitamin deficiency and other causes. Clevel. Clin. J.
Med. 2020, 87, 153-164. [CrossRef] [PubMed]

Garcia, B.G.; Cardoso, M.F.P.; Faria, O.; Gomez, R.S.; Mesquita, R.A. A Case
Report of Pernicious Anaemia and Recurrent Aphthous Stomatitis. J.
Contemp. Dent. Pract. 2009, 10, 83-89.

Pontes, H.A.; Neto, N.C.; Ferreira, K.B.; Fonseca, F.P.; Vallinoto, G.M.;
Pontes, F.S.; Pinto, D.S. Oral manifestations of vitamin B12 deficiency: A case
report. J. Can. Dent. Assoc. 2009, 75, 533-537.

Pahadiya, H.R.; Lakhotia, M.; Choudhary, S.; Prajapati, G.R.; Pradhan, S.
Reversible ecchymosis and hyperpigmented. lesions: A rare presentation of
dietary Vitamin B12 deficiency. J. Fam. Med. Prim. Care 2016, 5, 485-487.
[CrossRef] [PubMed]

Surani, S.R.; Sharma, M. A Case of Pancytopenia Caused by an Unusual
Habit of Eating Pasta. Cureus 2019, 11, e6028. [CrossRef]

Hussain, S.A.; Din, M.A.U.; Boppana, L.K.T.; Kapoor, A.; Jamshed, S.
Suspected Metformin-induced Cobalamin Deficiency Mimicking Thrombotic
Thrombocytopenic Purpura. Cureus 2020, 12, e6921. [CrossRef]

Sasi, S.; Yassin, M.A. A Rare Case of Acquired Hemolytic Anemia and
Pancytopenia Secondary to Pernicious Anemia. Case Rep. Oncol. 2020, 13,
783-788. [CrossRef] [PubMed]

Hemmer, B.; Glocker, F.X.; Schumacher, M.; Deuschl, G.; Lucking, C.H.
Subacute combined degeneration: Clinical, electrophysiological, and magnetic
resonance imaging finding. J. Neurol. Neurosurg. Psychiatry. 1998, 65, 822-
827. [CrossRef]

Maamar, M.; Tazi-Mezalek, Z.; Harmouche, H.; Ammouri, W.; Zahlane, M.;
Adnaoui, M.; Aouni, M.; Mohattane, A.; Maaouni, A. Neurological
manifestations of vitamin B12 deficiency: A retrospective study of 26 cases.
Rev. Med. Interne 2006, 27, 442-447. [CrossRef]

Green, R. Vitamin B12 deficiency from the perspective of a practicing
hematologist. Blood 2017, 129, 2603-2611. [CrossRef] [PubMed]
Lindenbaum, J.; Healton, E.B.; Savage, D.G.; Brust, J.C.; Garrett, T.J.;
Podell, E.R.; Marcello, P.D.; Stabile, S.; Allen, R.H. Neuropsychiatric disorders
caused by cobalamin deficiency in the absence of anemia or macrocytosis. N.
Engl. J. Med. 1988, 318, 1720-1728. [CrossRef] [PubMed]



256

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

Ralapanawa, D.M.P.U.K.; Jayawickreme, K.P.; Ekanayake, E.M.M.; Jayalath,
W.A.T.A. B12 deficiency with neurological manifestations in the absence of
anaemia. BMC Res. Notes 2015, 8, 458. [CrossRef]

Ekabe, C.J.; Kehbila, J.; Abanda, M.H.; Kadia, B.M.; Sama, C.-B;
Monekosso, G.L. Vitamin B12 deficiency neuropathy; a rare diagnosis in
young adults: A case report. BMC Res. Notes 2017, 10, 72. [CrossRef]
Maamar, M.; Mezalek, Z.T.; Harmouche, H.; Adnaoui, M.; Aouni, M.;
Maaouni, A. Contribution of spinal MRI for unsuspected cobalamin deficiency
in isolated sub-acute combined degeneration. Eur. J. Intern. Med. 2008, 19,
143-145. [CrossRef]

Senol, M.G.; Sonmez, G.; Ozdag, F.; Saracoglu, M. Reversible myelopathy
with vitamin B12 deficiency. Singap. Med. J. 2008, 49, e330-e332.

Srikanth, S.G.; Jayakumar, P.N.; Vasudev, M.K.; Taly, A.B.; Chandrashekar,
H.S. MRI in subacute combined degeneration of spinal cord: A case report
and review of literature. Neurol. India 2002, 50, 310.

Kumar, S. Recurrent seizures: An unusual manifestation of vitamin B12
deficiency. Neurol. India 2004, 52, 122-123. [PubMed]

Mavrommati, K.; Sentissi, O. Delirium as a result of vitamin B12 deficiency in
a vegetarian female patient. Eur. J. Clin. Nutr. 2013, 67, 996-997. [CrossRef]
[PubMed]

Remacha, A.F.; Souto, J.C.; Pifiana, J.L.; Sarda, M.P.; Queralto, J.M.; Marti-
Fabregas, J.; Garcia-Moll, X.; Fernandez, C.; Rodriguez, A.; Cuesta, J.
Vitamin B12 deficiency, hyperhomocysteinemia and thrombosis: A case and
control study. Int. J. Hematol. 2011, 93, 458-464. [CrossRef] [PubMed]
Ospina-Romero, M.; Cannegieter, S.C.; Heijer, M.D.; Doggen, C.J.M,;
Rosendaal, F.R.; Lijfering, W.M. Hyperhomocysteinemia and Risk of First
Venous Thrombosis: The Influence of (Unmeasured) Confounding Factors.
Am. J. Epidemiol. 2018, 187, 1392-1400. [CrossRef] [PubMed]

Tanaka, M.; Taniguchi, T.; Saito, N.; Kimura, T. Inferior vena cava thrombus
due to hyperhomocysteinemia. J. Cardiol. Cases 2018, 18, 168-170.
[CrossRef] [PubMed]

Kapur, V.; DCruz, S.; Kaur, R. An uncommon presentation of
hyperhomocysteinemia and vitamin B12 deficiency: A case report. J. Med.
Case Rep. 2019, 13, 36. [CrossRef] [PubMed]

Ammouri, W.; Tazi, Z.M.; Harmouche, H.; Maamar, M.; Adnaoui, M. Venous
thromboembolism and hyperhomocysteinemia as first manifestation of
pernicious anemia: A case series. J. Med. Case Rep. 2017, 11, 250. [CrossRef]
Ulrich, A.; Muller, D.; Linnebank, M.; Tarnutzer, A.A. Pitfalls in the diagnostic
evaluation of subacute combined degeneration. BMJ Case Rep. 2015, 2015,
bcr2014208622. [CrossRef]

Kovalenko, O.; Kassem, A.N.; Jenkins, M. Hyperhomocysteinemia and
Pulmonary Embolism in a Young Male. Cureus 2020, 12, e7818. [CrossRef]
Goette, A.; Hammwohner, M.; Dierkes, J.; Lachmuth, J.; Frolich, J.C.; Klein,
H.; Bode-Boger, S.M. Aortic thrombus and pulmonary embolism in a patient
with hyperhomocysteinemia. Nat. Clin. Pr. Neurol. 2006, 3, 396-399.
[CrossRef]

Ruscin, J.M.; Page, R.L.; Valuck, R.J. Vitamin B12 Deficiency Associated with
Histamine2-Receptor Antagonists and a Proton-Pump Inhibitor. Ann.
Pharmacother. 2002, 36, 812-816. [CrossRef] [PubMed]



50.

51.

52.

53.

257

McCaddon, A. Homocysteine and cognitive impairment; a case series in a
General Practice setting. Nutr. J. 2006, 5, 6. [CrossRef]

BSH Guidance on B12 Replacement during the COVID-19 Pandemic, British
Society for Haematology. Available online: https://b-s-
h.org.uk/media/ 18275 /bsh-guidance-b12-replacement-covid-
1901052020finalv.pdf (accessed on 1 May 2021).

Wido, A., Bajamal, A. H., Apriawan, T., Parenrengi, M. A., & Al Fauzi, A.
(2022). Deep vein thrombosis prophylaxis use in traumatic brain injury
patients in tropical climate. International Journal of Health & Medical
Sciences, 5(1), 67-74. https://doi.org/10.21744 /ijhms.vSn1.1840

Widana, I.K., Dewi, G.A.O.C., Suryasa, W. (2020). Ergonomics approach to
improve student concentration on learning process of professional ethics.
Journal of Advanced Research in Dynamical and Control Systems, 12(7), 429-
445.


https://doi.org/10.21744/ijhms.v5n1.1840

