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The association of vitamin B12 levels
with gastroscopy findings and H. pylori
status in adults attending an out-patient
gastroenterology clinic

OBJECTIVE To evaluate the correlation of Helicobacter pylori status with
the blood levels of vitamin B12 in patients undergoing gastroendoscopic
investigation. METHOD Patients who underwent gastroendoscopicinvestiga-
tion of dyspepsia were enrolled in the study. Their blood levels of folic acid
and vitamin B12 were measured along with a complete blood count. The
gastroendoscopic findings analysed according to the H. pylori status, age
group (20-49, 50—64 and >65 years) and sex of the patients. RESULTS The
study included 76 patients, 27 males and 49 females with an average age of
47.3£16.5 years. The mean level of vitamin B12 according to age group was
175+64 pg/mL, 242+181 pg/mL and 187189 pg/mL for 20-49, 50—64 and >65
years, respectively (p=0.04). Vitamin B12 deficiency was observed in 81.5%
of the men (n=22) and 77.6% of the women (n=38). The vitamin B12 level
was lower in patients with H. pylori positive status (Hp [+]) than in those with
Hp [-] (185182 pg/mL versus 205+135 pg/mL, p=0.04). The mean folic acid
level was 6.31+2.3 ng/mL, 7.1+8.1 ng/mL and 6.7+4.8 ng/mL in the age groups
20-49,50-64 and >65 years, respectively (p>0.05). A positive correlation was
observed between age and vitamin B12 level (r=0.31, p=0.01), and between
age and Hp [+] status (r=0.24, p=0.04). CONCLUSIONS In general, vitamin B12
levels were low in patients with dyspepsia of both sexes. Low vitamin B12
levels observed even in patients with normal endoscopic findings indicated
that vitamin B12 deficiency was due to inadequate nutrition.
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Vitamin B12 deficiency is a common (3—40%), but often
overlooked medical problem in the adult population. Vita-
min B12 deficiency is observed mostly in the elderly, and
its frequency increases to up to 10—-15% in the poplation
aged over 60 years. Although vitamin B12 deficiency is
usually asymptomatic, it may present with hematological
and neuropsychiatric symptoms.’ Absorption of vitamin
B12 is complex, and the stomach plays an important role.
Gastric dysfunction, such as gastritis and gastric atrophy,
may lead to an increase in intrinsic factor secretion and
malabsorption, eventually resulting in vitamin B12 defi-
ciency.”=8 Atrophic gastritis is one of the important causes
of vitamin B12 deficiency, particularly, in elderly people.®

It has been reported that Helicobacter pylori infection,
resulting in chronic gastritis, plays a role in the develop-

ment of gastric atrophy and intestinal metaplasia, and that
H. pylori infection is significantly related with neutrophilic
activation. The greater the intensity of infection, the greater
the degree of chronic gastritis and gastric atrophy.’

In view of the important role of the stomach in absorp-
tion of vitamin B12, this study aimed to investigate the
association of vitamin B12 levels with gastroendoscopic
findings in adult patients presenting with dyspepsia at the
out-patient clinic of the gastroenterology division.

MATERIAL AND METHOD

Study population and design

The study was designed as retrospective and descriptive. The
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hospital records were retrieved of all the patients presenting with
dyspepsia and undergoing endoscopic investigation in the gas-
troenterology clinic of Duzce Public Hospital during the month of
July 2009. Sociodemographic data (age, sex) and clinical features
(character, duration of symptomes, etc.) were recorded. Serum lev-
els of folic acid and vitamin B12 and the complete blood count,
including hemoglobin (Hb) and mean corpuscular volume (MCV)
were recorded along with the findings on the gastroendoscopic
investigation. For definition of folic acid deficiency values of <3
ng/mL, and for vitamin B12 deficiency <250 ng/mL, respectively,
were used. For anemia, Hb <13.0 g/dL in men and <12.0 g/dL in
women were accepted as the cut-off values.

Biochemical measurements

Venous blood samples for measurement of vitamin B12 and
folic acid were collected in the morning, drawn into a standard
biochemical tube and stored at -20 °C until the day of biochemi-
cal analysis using DXI 800 Beckman Coulter (CA, USA) equipment.
Blood samples for complete blood count were drawn into tubes
with EDTA.

Gastroendoscopic investigation

Oral and written informed consent from all patients was
obtained before the endoscopic procedure. The gastroscopy
procedures were performed by a single gastroenterologist and
his team, using the Pentax EPK 100P endoscopy instrument. All
patients were subjected to local anesthetic with topical pharyn-
geal 10% xylocaine spray. Intravenous midazolam (2—5 mg) was
given to some patients, if light sedation was needed. Tissue biopsy
samples from the antrum and corpus of the stomach were taken
from all patients.

Histopathological examination

The histopathological biopsy samples of stomach tissue
obtained via endoscopy were evaluated by a pathologist, and
classified into four categories: normal, antral gastritis (AG), antral
erosive gastritis (AEG), and peptic ulcer (PU), which was subdivided
into gastric and bulbar ulcers (GU and BU, respectively).

Data analysis

For purposes of analysis, the patients were classified in 3 age
groups, 20—49, 50-64 and >65 years. Biochemical analysis and
biopsy results in the various age groups and sexes were compared.

Statistical analysis

After biochemical analysis and encoding into PC, the Statistical
Package for Social Sciences (SPSS), version 11.5 was used (SPSS,
Chicago, IL, USA) for statistical analysis. Results were stated as
mean=standard deviation for variables with scale, but as median
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for variables with nominal and ordinal. Student t test and one
way ANOVA (post-hoc Benferroni) was used in analysis of mean
differences for two groups and more than two groups, respectively.
Fisher’s exact test (chi-square) was used in analysis of categorical
variables. Correlation between measurements was investigated
with Pearson correlation analysis. For statistical significances, p
value <0.05 was accepted as significant.

RESULTS

Only patients with dyspepsia and known levels of vitamin
B12, along with documented endoscopic findings were
enrolled in the study. During the 1-month study period
a total of 76 patients fulfilled the study criteria (27 males
and 49 females), with a mean age of 47.3+16.5 years. The
most common endoscopic diagnoses in these patients
were antral gastritis (AG; n=35, 46.1%) and antral erosive
gastritis (AEG; n=18, 13.7%), respectively. According to the
endoscopic diagnosis, the mean level of vitamin B12 in all
groups was under the determined cut-off level (250 pg/
mL), but the mean level of folic acid was above the cut-off
level (3 ng/mL). The lowest levels of vitamin B12 (fig. 1) and
folic acid (fig. 2) were observed in patients suffering from
gastric ulcer (GU) and bulbar ulcer (BU), but the differences
were not statistically significant (tab. 1).

Vitamin B12 deficiency was observed in 77.6% of the
women (n=38) and 81.5% of the men (n=22). Differences
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Figure 1. Serum levels of vitamin B12 according to gastroendoscopic
diagnosis (n=76).

N: Normal, AG: Antral gastritis, AEG: Antral erosive gastritis, GU: Gastric
ulcers, BU: Bulbar ulcers.
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Figure 2. Serum levels of folic acid according to gastroendoscopic
diagnosis (n=76).

N: Normal, AG: Antral gastritis, AEG: Antral erosive gastritis, GU: Gastric
ulcers, BU: Bulbar ulcers.

between the sexes in vitamin B12 and folic acid levels ac-
cording to age group and evidence of H. pylori infection:
H. pylori positive (Hp [+]) or H. pylori negative (Hp [-])
were not statistically significant (tab. 2). The Hb level was
significantly higher in males (p=0.03), although MCV level
was not significantly different (tab. 2). The mean levels of
vitamin B12 according to age group were 175.32+64.24
pg/mL, 242.31+181.21 pg/mL and 187.12+89.32 pg/mL
for 20—49, 50—64 and >65 years, respectively (p=0.04),
whilereas, the mean folic acid levels were 6.3+2.3 ng/mL,
7.1+£8.1 ng/mL and 6.7+4.8 ng/mL in the age groups 20—49,
50—-64 and >65 years old, respectively (p>0.05), although
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Table 2. Levels of B12 vitamin, folic acid and hemoglobin according to sex.

Male Female

Parameters n=27 n=49 p

Age (years) 49.1+16.7 46.4+16.5 >0.05
Hp (+) n (%) 9(33.3) 12 (24.5) >0.05
B12 level (pg/mL) 199.21£129.12 194.13£110.22  >0.05
Folic acid level (ng/mL) 5.8+3.4 7.1+7.0 >0.05
Hb (g/dL) 13.7£2.3 12.8+1.6 0.03
MCV (fL) 83.9+6.9 81.5+7.7 >0.05

Hp: Helicobacter pylori, Hb: Hemoglobin, MCV: Mean corpuscular volume

*Significant, if p<0.05

folic acid deficiency was not observed in any subject (tab.
3). Hp [+] status increased with aging, and the highest rate
of Hp [+] was observed in the >65 years group (p=0.02).
Positive correlation was detected between age and vitamin
B12 level (r=0.31, p=0.01), and between age and Hp [+]
status (r=0.24, p=0.04) (tab. 4). The levels of vitamin B12
and folic acid were lower in subjects with Hp [+] than in
those with Hp [-]. Moreover, the mean level of vitamin B12
was found significantly lower: Hp [+]: 185.21+82.32 pg/
mL versus Hp [-]: 205.23+135.11 pg/mL, p=0.04 (tab. 4).

DISCUSSION

Although the sample size of this study was small, it was
important in displaying that H. pylori gastritis was associ-
ated with B vitamin deficiency. The patients with both low
level of vitamin B12 and documented endoscopic findings
were enrolled over a period of 1 month, which was why
the sample was small, in spite of the large numbers of the
patients undergoing endoscopic investigations during the
course of a year.

Vitamin B12 deficiency is the most common form of

Table 1. Levels of vitamin B12, folic acid and hemoglobin according to gastroendoscopic diagnosis (n=76).

Endoscopic diagnosis

Normal AG PU AEG

Parameters n=16 n=35 n=7 n=18 p

Age (years) 43.6+18.2 46.7£14.9 49.1£21.2 51.3+£16.6 >0.05
Hp (+) n (%) 5(31.2) 9(30.0) 3(42.9) 4(25.0) >0.05
Vitamin B12 level (pg/mL) 193.21£112.41 193+122 187+98 208+122 >0.05
Folic acid level (ng/mL) 6.3+2.3 7.148.1 43+0.8 6.7+4.8 >0.05
Hb (g/dL) 13.1+£1.7 13.2+1.7 13.6+1.3 12.8+1.9 >0.05
MCV (fL) 82+7 82+8 84+5 84+9 >0.05

Hp: Helicobacter pylori, Hb: Hemoglobin, MCV: Mean corpuscular volume, AG: Antral gastritis, PU: Peptic ulcer, AEG: Antral erosive gastritis

*Significant, if p<0.05
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Table 3. Levels of B12 vitamin, folic acid and hemoglobin according to age group.

Age groups
20-49 50-64 265
Parameters (n=42) (n=22) (n=12) P
Hp (+) n (%) 8(19.1) 7(31.8) 6(50.0) 0.02
B12 level (pg/mL) 175.32+64.24 242.31+181.21 187.12+88.32 0.04*
Folic acid level (ng/mL) 6.3+7.3 7.1+4.4 6.7+2.2 >0.05
Hb (g/dL) 13.6£1.7 12.6+1.5 12.6+2.8 >0.05
MCV (fL) 83.2+5.1 83.4+£5.2 80.3x11.1 >0.05

Hp: Helicobacter pylori, Hb: Hemoglobin, MCV: Mean corpuscular volume

*Vitamin B12 level was significantly different in patients between 50—-64 years-old from 20—-49 years-old and >65 years-old

Table 4. Correlation of age with B12 vitamin level and H. pyloriinfection.

B12 vitamin level H. pylori infection

r p* R p*

Age 0.31 0.01 0.24 0.04

*Significant, if p<0.05

Table 5. Levels of B12 vitamin, folic acid and hemoglobin according to
positivity for H. pylori.

Hp (-) Hp (+)

Parameters n=55 n=21 P
Age (years) 45.1+£17.0 53.1+£16.1 0.04
B12 level (pg/mL) 205.23+£135.11  185.21+£82.32 0.04
Folic acid level (ng/mL) 7.2+7.2 5.7+2.2 >0.05
Hb (g/dL) 13.1£2.0 13.2+£1.7 >0.05
MCV (fL) 82.8+8.1 81.6+5.6 >0.05

Hp: Helicobacter pylori, Hb: Hemoglobin, MCV: Mean corpuscular volume

*Significant, if p<0.05

megaloblastic anemia and it also may cause neurologi-
cal problems.”” Deficiency of vitamin B12 can be seen in
conditions of inadequate dietary intake, disorders related
to secretion of gastric pepsin, disorders of pancreatic se-
cretion and intrinsic factor secretion from gastric parietal
cells, and ileum disease in which absorption is disrupted.’?
Vitamin B12 deficiency is a common but overlooked medical
problem.”>="* It is reported at frequencies ranging from 3%
to 40% in the adult population.’®'” In this study of patients
with gastric symptomes, a cut-off value which is commonly
accepted for vitamin B12 deficiency (i.e., <250 pg/mL) was
used, and frequency of vitamin B12 deficiency was observed
to be very high (81.5% in males, 77.6% in females). This
was markedly higher than the percentages found in the
Framingham study, which included 2,999 subjects.”®

A positive correlation was observed between age and
vitamin B12 level, but no sex difference was found. It has
been reported that the frequency of vitamin B12 deficiency
increases with aging and that it is most commonly seen in
those aged over 60 years.”” The prevalence of pernicious
anemia and dietary cobalamin malabsorption increases
with age and is generally considered to be associated
with atrophic gastritis. In the present study, no appreciable
degree of gastric atrophy was found to explain the lower
vitamin B12 levels in the older age group. The levels of
vitamin B12 and folic acid were significantly lower in cases
with Hp [+], consistent with literature reports.?’ In a study
conducted by Kaptan et al,?' H. pylori was detected in 56%
of 138 patients with vitamin B12 deficiency, and it was
reported that when the serum level vitamin B12 recovered
the anemia improved. A study conducted by Serin et al®
showed that the vitamin B12 level significantly increased,
and inflammation in the antrum and corpus, along with
neutrophil activation scores, significantly decreased after
H. pylori eradication treatment. When the patients were
grouped according to eradication status, serum vitamin B12
levels in patients who underwent successful eradication
of H. pylori were markedly elevated compared with those
in patients in whom the eradication was unsuccessful.

Sudai et al found that the prevalence of H. pylori sero-
positivity was higher in patients with a vitamin B12 level
>250 pg/mL than in those with levels 145—-180 pg/mL or
180—250 pg/mL (51%, 89% and 92%, respectively), and
thus reported that H. pylori infection was related with B12
vitamin deficiency.?

Recent studies have demonstrated a relationship between
H. pylori and vitamin B12 deficiency, and suggested that
vitamin B12 deficiency, and even megaloblastic anemia,
improve after H. pylori eradication.?*?* The relationship
between vitamin B12 deficiencies, particularly in elderly
people, and gross pathological findings have not been
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not clearly demonstrated, which is why we evaluated
gastroscopic findings in this series of patients with vitamin
B12 deficiency.*=?® Serum levels of vitamin B12 vitamin
and folic acid were lower in the patients with GU and BU

th

significant relationship between gastroscopic findings and
vitamin B12 deficiency.

In conclusion, we considered that vitamin B12 deficiency
is commonly seen in our region, which might be due to

an in patients without ulcers, but not to a statistically  insufficient dietary contents of vitamin B12.

significant degree. In generally, we did not observe any
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Tuoyétion tou H. pylori pe ta emimeda tng Brrapivng B12 kai ta euprjpata
ATIO YOO TPOOGKOTNON EVNAIKWV C€ £§WVOOCOKOUEIOKK) YOOTPEVTEPOAOYIKI KAIVIKA
E. KORKUT," H. KANDIS,? S. KORKUT,? D. BALTACI,? I.LH. KARA,?* A. SARITAS?
"TaotpevtepoAoyikry KAivikn, Anuéoto Noookopeio Duzce, Duzce, °Tunua Ensiyovoag latpikrig, Tuiua latpikng,
MavemoTtruto Duzce, *Turjua Oikoyevelakric latpikng, Tunua latpikrg, lNavemoTtruio Duzce, Duzce, Toupkia

Apxeia EAAnvikric latpikric 2012, 29(1):85-90

ZKOMOX AfloAdynon Tng cuoxEtiong tou H. pylori pe ta emimeda tng Brrapivng B12 oe acBeveic mou ummoAROnkav
og evbookomnon tou enTikoU. YAIKO-MEOOAOX >tn YeAETN ouumePLlEA@ONocav aocBeveig mou umtoARONnKav oe
yaoTpooKkomnon. Ale§RXON AlaToAOYIKOG EAEYXOG, KABWG Kal HETPNON TWV EMITESWV QUAALIKOU 0&£0¢ Kal Brtapivng
B12 oto aipa. Ta eupripata tng evOOOKOTNONG CLUYKPIONKAV PE TNV Katdotaon tou H. pylori, og S1a@opeg NAIKIEG
(20—49, 50—64 kal >65 €TWV) Kal avd @UAO Twv acBevwv. AMOTEAEZMATA 31N HEAETN CUMUETEIXAV 76 aoBeveig, 27
Avdpecg kat 49 yuvaikeg, nAikiag 47,3+16,5 etwv. Ta péoa emimeda tng Brtapivng B12 cvpewva pe tnv opdda nAikiag
ftav 175+64 pg/mL, 242+181 pg/mL kat 187+89 pg/mL yia Tig nAikieg Twv 20—49, 50—64 kal >65 €TWY, avtioTolxa
(p=0,04). Avendpkela Birtapivng B12 mapatnprndnke oto 81,5% twv avdépwv (n=22), aAAd kal ot1o 77,6% TwV yuval-
Kwv (n=38). Ta emimeda tnG Prrapivng B12 Atav xapnAotepa otoug acbeveig pe OeTikd H. pylori o oxéon e ekgivoug
oV NTav apvntikoi o H. pylori (185+£82 pg/mL évavti 205+135 pg/mL, p=0,04). Ta péoa eminmeda GUANIKOU 0&€og
avépyovtav o€ 6,3+2,3 ng/mL, 7,1£8,1 ng/mL kat 6,7+4,8 ng/mL oTig opASeG NAIKIWV TwV 20—49, 50—64 Kal >65 ETWV,
avtioTtolxa (p>0,05). BpéObnke BeTIKr cuoxétion MeTA&L NAIKIaG Kat emMmESwV NG Brtapivng B12, kabBwg kat peta&d
nAkiag kat H. pylori [+] (r=0,31, p=0,01 kat r=0,24, p=0,04, avtiotoixa). EZYMMEPAZMATA levikd, Ta emimeda tng PBi-
Tapivng B12 itav xapnAd kat ota Vo @UAa, o acBeveig pe Suoneyia. Ta xapunAd emimeda Brrapivng B12, akdun kat
o€ ATOMA PE PUOIOAOYIKA eVOOOKOTIIKA eupruata, €6e1€av OTL N avemdpkela TnG Birtapivng B12 pmopei va o@eiletal
o€ Un emapkKn Slatpoen).

NéEeig eupeTnpiov: Avemdpkela Bitapivng B12, Avomepia, HAikiwpuévol, H. pylori
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