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Abstract
We present a group of 75 Colombian adults who were diagnosed with chronic atrophic gastritis in accordance 
with the Sydney criteria. 28% of the group had vitamin B12 deficiencies: 9% were diagnosed with Pernicious 
anemia. Hemoglobin and mean corpuscular volume were not correlated with vitamin B12 deficiency. We found 
no statistical association of vitamin B12 deficiency with gender, patients over 60 years of age, or the presence 
of Helicobacter pylori (H. pylori). The average age of patients with vitamin B12 deficiency or pernicious anemia 
is less than that traditionally reported for these diseases
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Introduction 

Vitamin B12 is essential for DNA synthesis and for matura-
tion and development of erythrocytes. The ability to absorb 
vitamin B12 from food decreases in the elderly, resulting 
in deficiencies of circulating vitamin B12, decreased body 
supplies of the vitamin and metabolic disorders (1). It is 
reported that over 38% of older adults may have vitamin 
B12 deficient in (2).

Vitamin B12 deficiency manifests with anemia, neuropa-
thy, and myelopathy. Anemia (defined by WHO as serum 
hemoglobin (Hb) levels below 12 g/dl in women and 13 g/
dl in men.) affects more than 10% of people over 65 years. 
17% of these cases are due to deficiencies of vitamin B12 (3).

The most frequently found hematologic manifestations in 
patients with vitamin B12 deficiency (<200 pg/ml levels) 
are anemia in 21% of these patients, leukopenia in 11%, 
thrombocytopenia in 9% and pancytopenia in 6.5% (4).

Almost all patients with vitamin B12 deficiency present 
neurological abnormalities which may be the deficiency’s 
initial manifestations. These include cognitive impairment 
(memory loss, difficulty concentrating, disorientation, 

dementia), motor disturbances, visual disturbances, peri-
pheral neuropathy (paresthesias, paralysis of limbs) and 
subacute combined degeneration of the spinal cord (5, 6).

The main cause of poor vitamin B12 absorption is decrea-
sed secretion of acid by the stomach. Chronic atrophic gas-
tritis (CAG) and the hypochlorhydria involved, is reported 
in more than 30% of those over 50 years of age. The use 
of drugs that inhibit gastric secretion (proton pump inhibi-
tors, histamine antagonists) worsens the lack of absorption, 
especially in the elderly (7, 8).

In Colombia, the reported prevalence of CAG varies 
from 7% to 26% and the proportions of adults and the 
elderly are increasing. (9, 10).

This study seeks to determine the prevalence of vitamin 
B12 deficiency in a sample of adult patients with histologi-
cal diagnosis of chronic atrophic gastritis. 

Materials and methods 

We performed a prospective cross-sectional study bet-
ween January 1 and December 31, 2009. We enrolled adult 
patients who were seen because of dyspepsia at Endocentro 
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Ltd medical center in Bogota DC. Patients who were asked 
to participate had had biopsies which resulted in histologi-
cal diagnoses of chronic atrophic gastritis according to the 
Sydney criteria. (11) Of those who agreed to participate in 
this study those who had histories of gastrointestinal sur-
gery and/or chronic illness (renal, hepatic, cardiovascular, 
pulmonary, diabetes mellitus), and those who were recei-
ving drugs that alter gastric secretion (histamine 2 receptor 
blockers, anti-proton pump, antibiotics, nutritional supple-
ments or vitamins, corticosteroids) were excluded.

Blood samples were collected from all patients. They 
were measured for Hb (normal value >12g/dl for women, 
and >13g /dl for men), leukocytes (normal value between 
4,500/ mm3 and 10,000/mm3 ), platelets (normal value 
between 150,000/mm3 and 400000/mm3) and mean 
corpuscular volume (MCV) (normal values between 80 
fl. and 100 fl.) Serum levels of vitamin B12 (vit.B12) were 
determined using electrochemiluminescence (ECLIA- 
Roche). This test is a competition assay in which the sam-
ple competes with added vitamin B12 labeled with biotin. 
Purified intrinsic factor is used. Levels were considered to 
be abnormal when they were 211 pg/ml or 156 pmol/L. 
For Patients with vitamin B12 deficiency, the presence of 
parietal cell antibodies (PCA) was identified by indirect 
immunofluorescence (IFI-Bio Rad). The test was conside-
red to be positive when titers were 1:10 or greater. 

Variables used for univariate statistical analysis included 
age, male gender, presence of Helicobacter pylori (H. pylori), 
the mean level of hemoglobin, packed cell volume and vita-
min B12. We considered a p value <0.1 to be significant. 
GraphPad software was used. 

Results

There were 75 patients with CAG (54 women and 21 men) 
with a mean age of 56 years (ranging between 27 and 80 
years of age). Of these 31 (41%) were over 60 years.

The average Hb was 14.5 g, the average leukocyte count 
was 6.024x mm3, and the average platelet count was 257 
400 x mm3. The average MCV of the group was 86.7 fl. The 
FSP showed microcytosis in 4 patients and macrocytosis 
in one. We found the presence of H. pylori in 34 (45%) 
patients. We determined that 21 (28%) patients had vita-
min B12 deficiency. ACP was present in 7 (9%) Six were 
women, and one was a man. Their mean age was 50.4 years, 
and their average vitamin B12 level was 204 pg/ml)).

For purposes of comparison the group was divided 
into two parts: patients with vitamin B12 deficiency, and 
patients with normal serum vitamin B12 levels (Table 1). 

The univariate analysis of serum vitamin B12 levels below 
211 pg/ml for patients over 60 years of age, male patients, 

and patients with H. Pylori, and for hemoglobin and MCV 
is shown in Table 2.

Table 1. Demographic and laboratory parameters in patients with CAG. 

Parameter Vitamin B12 
Deficiency

Normal B12

Patients 21 (28%) 54 (72%)
Mean age (years) 53 56.2
Age range (years) 27-80 32 A79
Female gender (%) 15 (71%) 40 (74%)
Over 60 years (%) 9 (43%) 22 (41%)
H. pylori positive (%) 7 (33%) 27 (50%)
Average Hb (g / dl) 4.13 6.14
Average Leukocytes (mm3) 6176 6075
Average Platelets (mm3) 246 000 262 000
Average VCM 87.8 88
Vitamin B12 average (pg / ml) 211 701
PBS microcytes 2 2
PBS macrocytes 1 -
Positive ACP 7 (9%) -

Hb = hemoglobin. MCV = mean corpuscular volume. Peripheral blood 
smear = PBS. ACP = parietal cell antibodies.   

Table 2. Univariate analysis of patients with low and normal vitamin 
B12 levels. 

Parameter Vitamin B12 
Deficiency (n 

= 21)

Vit B12 
normal (n 

= 54)

P Value *

Age> 60años 9 22 1.0000 NS
Sex male 6 14 NS 1.0000
H.pylori positive 7 27 0.2102 NS
Average Hb (g / dl) 4.13 6.14 1.0000 NS
VCM 87.8 88 0.2800 NS
Vit. B12 (pg / ml) 211 701 <0.0001 Signif.

* P <0.01 

Discussion

Vitamin B12 deficiencies are frequently identified in adults, 
especially among the elderly. A study of 3,511 people found 
that one in twenty people over 65, and one in ten over 75, have 
low levels (< 150 pmol / L) (204 pg / ml) of vitamin B12 (12).

A similar situation was observed in Latin America where 
30% of a group of Venezuelan adults over sixty years had 
low levels of vitamin B12 (13).

Secondary hematological, neurological and metabolic 
alterations are often recognized when there is a deficit of this 
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nutrient. A study in England with 1,000 individuals over 75 
years showed that 13% of them had low vitamin B12 levels 
(levels below 180 pg / L). That study also showed a clear 
association between Vitamin B12 deficiency and cognitive 
impairment observed in these individuals (OR = 3.02, 95% 
CI 1.31-6.98). Impairments persisted despite starting vita-
min substitution and achieving adequate serum levels (14).

In Finland, a study of more than a thousand people 
showed vitamin B12 deficiency (serum levels below 150 
pmol / L) in 6% of the participants. Risk of deficiency was 
higher for men (OR 1.9) and for all those over age 75 (OR 
2.2) increased risk of having the deficit. The presence of 
anemia or macrocytosis in peripheral blood did not predict 
for vitamin B12 deficiency (15).

Hyperhomocysteinemia, a recognized risk factor for 
arterial sclerosis, is related to low serum folic acid and vita-
min B12, both of which are important factors in methio-
nine metabolism.

Poor vitamin B12 absorption secondary to atrophic gas-
tritis is significantly associated with this metabolic disorder 
(16-18). 

A study of 376 patients with coronary disease showed 
vitamin B12 deficiency (levels <150 pmol / L) in 7% of the 
patients, while 20% of them had serum markers for atrophic 
gastritis (pepsinogen I and II, gastric H. pylori IgG) (19).

Vitamin B12 deficiency secondary to atrophy of the 
oxyntic mucosa located in the gastric body, and which has 
an autoimmune cause (type A gastritis) results in a type 
of megaloblastic anemia known as pernicious anemia. It 
is responsible for about 20% of all cases of vitamin B12 
deficiency. Patients have antibodies against intrinsic factor 
and antibodies against canaliculi of parietal cells. The first 
inhibits absorption of vitamin B12, while the second redu-
ces normal acid secretion. Among white people it is more 
common among the elderly, although 15% of these patients 
are young. This finding is more common in Latin American 
and black people (20-22).

Diagnoses of vitamin B12 deficiency in patients with 
chronic atrophic gastritis with no autoimmune etiology 
(“environmental” or type B), and which are very frequently 
associated with H . pylori infection, have become increa-
singly common. In contrast to patients with pernicious 
anemia, these patients (usually elderly) have minimally 
atrophied oxyntic mucosa, secretion of intrinsic factor is 
adequate, but secretion of hydrochloric acid by the sto-
mach is low. This prevents normal absorption of cobalamin 
(23-25).

This type of gastritis, common in adults, increases in pre-
valence with aging (9), as well as other typical diseases of 
old age including neurological and cardiovascular diseases.

This study presents a group of patients with gastric atro-
phy which is far from being in the category of the elderly. 

The age range of 27 to 80 years old was very broad, while 
the average age was 56 years old. A very high percentage 
(28%) had low serum vitamin B12 levels without exhibi-
ting significant changes in commonly used clinical blood 
tests (CBC, peripheral smear, MCV). This is a situation 
that can generate “false comfort” among physicians, as has 
been mentioned previously by other authors (26).

A high proportion (9%) of patients with pernicious ane-
mia was found. Although they had low levels of vitamin 
B12 and parietal cell antibodies, they did not present chan-
ges in their CBCs such as increased cell volume (megalo-
blastosis) or decreased hemoglobin (anemia). Similarly, 
they did not manifest any neurological alterations during 
their physical examinations. 

All of these patients were treated with cyanocobalamin subs-
titution until they had reached normal levels of vitamin B12.

Unlike other studies, our study of this group of 
Colombian patients did not find positive associations bet-
ween low vitamin B12 levels and ages over 60, male gender, 
or the presence of H. Pylori (15, 24).

In accordance with other international reports, the ave-
rage ages of our patients with vitamin B12 deficiency and 
of those with pernicious anemia are younger than those 
traditionally cited (1, 21).

The results of this study allows us to recommend that 
Colombian doctors systematically measure vitamin B12 levels 
while treating patients with histological diagnoses of chronic 
atrophic gastritis, regardless of other laboratory parameters 
(hemoglobin, MCV) which may be within the normal ranges.

Pernicious anemia should be ruled out for patients with 
vitamin B12 deficiency, and they should receive parenteral 
cyanocobalamin substitution to prevent development of 
neurological and hematological complications.
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