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TOTAL
Anemia Hb 12.0/13.0g/dI 261/350 (74,5%)
Def.VB<122(()I(3)1p2g/2nL)plasma 43/350 (12,2%)
Macrocitosis VCM > 101fl 8/350 (2,28 %)
Anemia + Def. Vit. B12 32/350 (9,1 %)
Anemia + Macrocitosis 6/350 (1,7 %)
Anemia + Macrocitosis +

Déf. Vit. B12 2/330(0.5%)

Dra. B. Alonso. Tesis Doctoral. “Déficit de vitamina B12 en pacientes hospitalizados mayores de 60 afios”
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Introduccion

Tableau 4
Principales nnm}esﬁn‘fﬁns_ﬁ‘rqs\des carences en vitamine B12 [1,2,4,16,17,23,24,38]

Manifestationd hématologigues ;
ypersegmentation des neutrophiles, anémie macrocytai

« fréquentes : ma
s rares : thrombopénig el neutropénie isolées, pancytopénie ;
s @ anémie hémolytque, tableau de peudomicroangiopathie thromb

s classiques : sclérose combinée de la moelle ;
» rares : syndrome cérébelleux, atteintes des nerfs craniens dont névrite optique, at
- S, -~ L

 en cours d'étude : altérations des fonctions supérieures voire démences, accident

. c11551ques =
¢ liens discutables douleurs abdomumles, dyspepsie, nausées et vomissements
# rares @ ulcere rehelles et/ou récidivants.
Mamfﬁtatmn. g‘vneco ubstetrlques '
= e gricuse vaginale et infections chroniques vagina

s en cours d’ etude hy poiertlhte et avortements a répétition (infertilité masculin

Autres
¢ en cours d’éude : maladie thromboembolique veineuse et cardiopathies isché

rin. Bolén/or
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Etiologia:

Table 100-3 Causes of[)\

Vegans ‘
P

Nutritional

N —

Gastric causes

Malabsorptior( Pernicious ﬂ

Ilel resection aﬁ

Selective malabs&

Tropical sprue \

Transcobalamin 11

Fish tapeworm

Cangenital ab\

Total or partial\

Intestinl causes|Intestinl stagn\

E
|

1. Alteraciones dietéticas:

- Vegetarianismo estricto

- Kwashiorkor
2. Defectos de absorcion:

- Anemia perniciosa 6 de Biermer
- Gastrectomias parcialesy totales

- Gastritis atrofica

- lnmunodeﬁciencia varia
- Lesiones del intestino delgado:
. Enfermedad celiaca

. Esprue
. Linfoma

- Sobrecrecimiento bact
- Infestacion por botrioc
- patologia organica deli

_Enfermedad inflamatori

. Tumores
_Resecciones

- Defecto de receptor dei
_Defectoenla liberacion
3, Aumento de las necesidades:

- Embarazo

4. Defecto de la utilizacion:

- FArmacos
- Cirrosis cronica
- Etilismo cronico

ble comun

leon terminal:
a intestinal (EIN)

n terminal (lmmerslund)
de las cobalaminas de los alimentos

Harri '
rison's Internal Medicine 17 edicion
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Diagnostico:

Table 5. Tailored Diagnostic Approach for
Vitamin B;; Deficiency

Problem Goal Suggested Tests
Patient with mild to | Confirm suspected Serum Bi-
severe hematologic | vitamin Bz
or neurologic signs deficiency
or symptoms, or

both

Patient with Ensure if vitamin Serum Bi:z )
hematologic or B.:- deficiency MMAF and Hoy'
neurclogic signs or exists, it is not

symptoms, or missed

both, unlikely due
to wvitamin B
deficiency

Asymptomatic Determine if MMA (metabolic
patient with vitamin Biz changes often
condition known to deficiency has precede low
cause vitamin Biz developed yet cobalamin levels)
deficiency

Asymptomatic Determine if M MLA

patient accidentally | vitamin Bz

found to have low deficiency exists

Biz level or high

Hc';.-f'r

=MMA—methylmalonic acid
"Hoy—homocysteine

CDC 2010
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Diagnostico:

Table 1 Determinants of serum cobalamin levels.

""FALSE" LOW VALUES®

“"FALSE’’ HIGH/NORMAL VALUES®

Folate deficiency
Pregnancy®

Oral contraceptives®
Multiple myeloma®
HIV infection®

Low haptocorrin levels

High Haptocorrin Levels:
Myeloproliferative disorders
Renal disease
Increased tissue release of Chl
Liver disease
Low/absent transcobalamin
Low affinity transcobalamin polymorphisms
Inherited Disorders of Cbl metabolism
Recent Cbl therapy
Cobalamin analoguesd:
Nitrous oxide therapy
High dose Vitamin C
Intestinal bacterial overgrowth
Assay methodological errors

Abbreviations: Cbl, cobalamin; HIV, human immunodeficiency virus-1.
? Indicates low Cbl levels in the absence of impaired Cbl supply to tissues.

® Indicates high or normal Cbl levels despite impaired Cbl supply to tissues.
© See text.
4 Dependent on assay method.

Solomon L. Blood Reviews (2007) 21, 113-130

Bolén,
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Tratamiento:

Due to

Initial
Cyanocobalamin

Maintenance
Cyanocobalamin

Pernicious

Varies, not limited

e 1 mg IMor SQq

malabsorption
problems

e 1 mgIM or SQg
week x 8

OR

e 1 mgIMor SQ x
7 in 1 month

OR

e 1 mg—-2 mg PO
QD

anemia to: month for life
e 1 mg OR
intramuscularly e 1 mg—-2 mg
(IM) or orally (PO)
subcutaneously every day (QD)
(SQ) every (q) for life
week x 8
OR
e 1 mgIMor SQ x
7 in 1 month
Other food- Varies, not limited e 1 mgIMor SQg
bound B> to: month possibly

for life

OR

e 650 pg—-1 mg PO
QD possibly for
life

CDC 2010
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Tratamiento:
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Anemia — déficit VB12:
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Anemia — déficit VB12:

Table 2
Distribution of Types of Anemia in Persons Age 65 and Older, U.S."
NHANES III, Phase II, 1991-94.

Anemia Number in the Type, % All anemia, %
United States

With nutrient deficiency

Iron only 466,713 483 166
Folate only 181 471 138 6.4
|B.. only 165701 172 Tl |
Folate and By, 56,436 58 20
Iron with folate or By, or bath 95,221 94 i4
Total 965 544 1000 343
Without nutrient deficiencies
Renal meuffielency cnly 229 636 124 3.1
ACI no renal msufficiency 554 281 300 197
Eenal msuffietency znd ACI 120,189 6.5 43
Unexplained anemia 943,195 5l 34
Total 1,849,331 100.0 63.7
Total, all anemia 2 %14 .000 NA

ACT mdicates anemia of chronie inflammation and NA indicates not applicable

*
Note: Tlus research was onginally published i Bload. Guralmk IM, Eisenstaedt RS, Ferrucar L, Klemm HG, Woodman RC. Prevalence of anemia in
persons 63 vears and oldsr i the United States: avidence for a high rate of unexplained anemia. Bload. 2004;104:2263-2268. © The American Society

10

of Hematology.

NHANES IlI

Bolén,
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La prevalencia deficit de vitamina B12 en pacientes con anemia ferropénica es elevada. pudiendo oscilar enfre

uno de cada 5 a 10 pacientes. En presencia de anemia ferropenica se debe estudiar la posible coexistencia de
deficit de vitamina B12. especialmente ante un ADE muy elevado. La microcitosis no excluye el deficit de B12
y de hecho es el hallazgo mas frecuente.
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Anemia — déficit VB12:

[Update on Vitamin By, Deficiency

ROBERT T LA <™, WD, and LIMBERLY L LﬁWI\T\.tll.fl’J.‘t Laske's rL-.c_wIn||_B:.+k.'.--|. PeaaTasia .

H
et ST asta un 30% de

toorms, auad whevabed wTR fainoc ¥ HAI0E Jespels, £apeially in alder pemsosa, There are o mgiteer ol Tl facbor o
witmymiin T, Aoy inchding proloaged use af pctior mmn ] prraton pPERE nhilsitors, e maor medical orgs-

los

ilrd‘lﬂm.i‘duﬁngthek'. ¥ 3 jmyed] gpaidclines an screening AFIpIMENS °

ot Inm.ri-LMul.u e il g I'u:-:lli.'h-.._-_l-_Lm high-rivk P-'" . FEC . dnarders, may a C I e

warrant u‘r\n:ulng.'l'r:mi-ﬂhbmulﬂn'.tnmmm af ll_plia'ﬂ-lll-.'upnvd cibamin B, deficiency should ischele e S .

a um;ifhﬂw'\-n-l comnt and & sTm wiimmin By el fbeimmements ol epiym vitadmis By, maEy nioi peliably detecl n n

Aeficiency, and moisusemest o yermm oy Aeine aniliormetial nuhtia.afial,huu\dmuu:d-u.- cnnfirm deficency e e S

i prnapbamatic high risks pabents with e racrmal Jeueln af vitamin P (el sdmimlstmation of g o vikaREL
By, il = 2 i s clectivn a inisl ywsculor ieation i poasecting e hhc'-nrr.rapr&:vlol eniul-

oy Recmac crpaaliine Ipqmul.nl..n-.ruhlln.mwn-odiunmruunr a i W, patients okder = | l O r‘ m a |
soywarsand it vegeLarians gl coEraarEe fsods o il ity witmmin By and witnmin By, mapplemenre [ e B

i acTwpting te get TiED cicthy from dictary tauit. & drmbmist R b paticats =ith el 1
u|.¢uva-u-.m|n.n.vmi|-p ok Lent .h.nmu:um-.;rdmxnl- ol e 1 if; i jomais ot 2 Hel
e cogmill ™ declineal [EEicss seith il b mademate i | shisirmer dinsase, LA Fign Physins. TR EE 14251400
Capyright @ B0l kmesicm Acudemy of Family Physicians}

ez N\ T S s suero tienen anemia Y
enfermedad neurologica.

e
for R 2T

crocial W pommaal  NERoAogIe s 1 15827 pecl pET L% levabed el

Funcfion, fed biood cell pro-  of the precRERE oompomnd EomocTaiens
duction amd DHA ymkbes Yicamin B, amd et byl danie a0y prorape -
i§ sspential for chaes enTyMatic prosesses s s S plleneTt palirmu-'nhm-tmm B,
tha gonversion of oo ys b 10 et b The trus provilbese ol vitarsin 0 defi-
nire; e cormversicoh afm!-ph::lmi: acid oY i ol 80 silimate bEcanss
Ji amcEiryl coeRTIme &; aed 1B corpeision  TEpolE are bassd an wpes that VY
af :-.mh-piu:r.h\.!lcmxg o towabyd rolio.  becaass of inchires crilera and rebiwidazall
late, & pPoCRRE mocemmaly (8 LA syrrilesis h’.“ﬂ-ul’ﬂu’mtl:thﬂlmTJn w3, e Fram-
anid med blood eell pl’\c‘-d-l-'b-"iuﬂ' [t caninat b ingharm Heart Stud¥ sepatied the preva-
manufactuped by humd ard mmat ba PR \epsce: of vinarnin Ba defcicacy, ks deined B
Jashy obtaimed from Lve irguition of aramal @& neTRE vieamin By leis than 2K p
peokeing of foetifud cerzal producs. (Cagpric  per mloand @ Jevaied levels of srmm = &H
acill liberanes wvaamia B from whlmal pro- -.nl.:.m.r-rn-rhml..-r.i.- acid, or both, 1ot
jeina, afted which . combimes =ith inmmmse A2 pasCent AN £, coen. T iy lling
actol [vn.dn.-rd\h’gdrr'l. patietal colls aml  older palEmlst Howerer, ot defickent
i aactbed in e ter | idemEL patiemts did wat fawe hemaboiogic enamiles
Peipicious anersla, which is chaacterizal wahions, ald aemealogic mAnEES o WS
4, According b wnpablished
phis mctrn.in.bu.uuiuur dencyib ed camse o dukn from The e Higtri-
witamin B, defcimne ctlper copnET Gt ticn Faarmaaon Sureen 1.1 percent of
inchmde posmurgical rraalbsor pikcn, AT 108, adults alder han 50 yeLrs are stimated
Aefacigncis wimmin By malalworp- 0 s & sETRm witamin B, e loss than
o EBOT 'B:-.';::nl’gwniu'r.-pali.. 200 pE Pt mL." Risk facears bl witamin B
giowes of vRame B, Thers maf be @ fve 10 deficiency are lisbed i Tablr 17 ad
ieas delary betyeen s et of dehidency 0f particalal imepest o Eamily PhI i
;r.dlbru,‘u[wuwrichmswwlm:.‘ clans, ail panciition arweet mgt i min

Damlsaind b tha drsstcan ey g o gy . S & L st e o ey P gt e, BT

v ek o Wt . B e o Sy b ey P alizy syt T

Am .
Fam Physician. 2011;83(12):1425-1430

M o Bolén,



o )
g " it de
g

Anemia — déficit VB12:

|

BMC
Geriatrics

1949 -2009
25 estudios
21 OT



Déficit de vitamina B12 mas
* alla de la anemia
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1000 participantes
13 % déficit VB12
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Déficit de vitamina B12 mas
alla de la anemia

D. Cognitivo — déficit VB12:

Table 3. Absoclute risk and OR (95% CI) of cognitive impairment, depression, neuropathy and missing ankle tendon jerks by

quartiles of vitamin starus in participants with no history of prior treatment (# = 830

Cluartiles of
vitamin status

-h':I]'jT.{: I:IPIU-j-],-.-';]-]- a

B12 (pmol/1)

Folate (ol /1)

tHey (Wmal /1)

MMA (mal 1)
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111

v
111
II

IV
111
II
I

I
11
111
v
I
II
111
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Cognitive impairmerit
=

(MMSE =22/300 (n =75)

0

OR (95%CIp  °
1.0

280
2.62

1.00

=

(=R
o

=]
n

361
4.07
1.0

1.79
1.43
367

3 ba = s |

|:'1 (JIS—EIESl
(1.12—5.113

(0.46-2.12)
(0.47-2.12)
(1.11-4.273

—.wifi}}
|1 3 I—S_Ilu
(0.03_5.92)
|:'1 ﬁ(l—sﬁfh
(1.70=59.75)
(LA0-3.413

(DLG0=3.42)
(1.6B—B.04)

(2.14-13.31)

Depression
(HAD-d =11} (= 62}

0

10.8
5.6
6.2
7.0

10,3

OR (95% CIp*
1.0

1.11 (047267}
202 092447
1.ae (0.74-3.71)
1.0
1.47 (0.70-3.08)
1.00 (045220
1.00 (046220
1.0
1.19 51274
207 0.97-4.42)
A8 DL62-3.08)
1.0
104 452413
1.23 (054279
1.91 (085400
1.0
112 (049258}
1.19 (0.54—-2.65)
1.72 (081 =3.66)

Meuropathy® (# = 300

W

20

38
34
4.3
34
39
24
4.8
24
29
4.3
4.3
1.9
24
4.3
57
29
24
5.2
39

OR (95% CIF

1.0

1.35 (046=3.96)
1.15 (L3B-3.51)
1.51 (0L52—4.38)
1.0

1.21 (0.43-3.42)
0.71 (0.22-2.29)
1.52 (0.56—4.117
1.0

1.21 {.36—4.02)
1.81 (0L.59-5.51)
1.85 (06 1-3.64)
1.0

1.34 0355113
235 (070784
319 (0.99-10.27)
1.0

078 (0L23-2.60)
1.78 (0ad—4.96)
1.27 (0.42-3.T8)

Missing ankle tendon
jerks (= 360y

0%

351

45.5
425
458
208
44.4
46.5
425
39.4
41.8
427
44.9
338
434
44.4
47.2
326
433
44.4
456

OR (95% CIj*

1.0

1.53 (1.03-2.25)
1.35 (0.9 1—2.000
149 (1.00-2.21
1.0

146 0982 16)
1.59 (1.07=2.34)
130 (D88 1.04)
1.0

1.11 {0.75-1.65)
109 {0.74-1.61)
1.25 {[0.85-1.85)

|'.|.|.'.3';‘—2.1g|:|
T (0.90-2.19)
1.59 (1.06-2.37)
1.0

1.50 (1.00-2.23)
S5 (1.05-2.31
1.76 (1.18-2.62)

1, confidence interval; HAD-d, Hospital Anxicty and Depression Scale; holoTC, holotranscobalamin; MMA, methylmalonic acid: MMSE, Mini-Mental Scate
Examinaton; tHey, homocysteine

*Adjusted for age, sex and smoking

hNCUi‘DPﬂﬂI}'“‘S{S detined if they had more than two symptoms and more than two signs indicative of neuropathy
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D. Cognitivo — déficit VB12:
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Osteporosis - deficit VB12:

Table 2
Subject's characteristics and femur bone mineral

ity values

Vitamin By (pg/l)

Meck T=score

Group |
=200
MNumber 65
Age (years) 766+68
BMI (kg/m*) 267+39
Current alcohol intake (%) 1.6
Ever smoking (%) 125
Physical active® (%) 254
Femur total BMD (g/cnr?) 0.68+013
Femur total T-score -143 0588
Meck BMD (g/cm®) 0.57+013
-154+058

Femur neck BMD (a/em?)

" One-way ANOVA test results.
" Chi-square test results,

* Engaging in 3 days or more of physical activity per week.

~ Vitamin
P =0.013 versus tertiles I and | e

p f 0.001 versus tertiles | and Iy
P =0.003 versus tertiles Il and J
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E. cardiovascular — déficit VB12:

niveles bajos de B12
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E. cardiovascular — deéficit VB12:

TABLE 4. Comorbidities With Folate and Vitamin B12 Deficiency and Combined Deficiency, by Age in Years

IC omorbidity 20-29 30-39 40-49 50-59 60-69 70-79 80—89
Epilepsy 72 48 12 0 0 0 5
Peripheral neuropathy 0 12 72 12 36 20 0
Multiple sclerosis and/or demyelination 24 84 24 0 0 0 0
Migraine 12 60 24 0 0 0 0
Ischemic stroke 0 0 0 24 108 240 22
Hemorrhagic stroke 0 12 0 0 24 12 :
Cognitive impairment 0 0 0 0 12 30 6
Brain tumors 0 0 12 0 36 10 0
Parkinson disease or Parkinsonism 0 0 0 :

The Neurologist 2004; 10: 338-343.



Conclusiones:

El déficit de vitamina B12 es frecuente.
Existen diferencias geograficas.

La concentracion plasmatica de VB12 puede
no coincidir con la concentracion tisular.

No existen unos criterios diagnosticos para el
diagnostico de déficit de vitamina B12.

Alta coexistencia con ferropenia.



alla de la anemia

Conclusiones:

e E| deéeficit de VB12 no soélo se asocia con

alteraciones hematoloégicas.

e La anemia perniciosa solo explica el 10 % de

las anemias por déficit de VB12.

e El tratamiento es sencilloy es barato, aunque
no hay consenso en el mismo.
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