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Abstract

Objective: In our study, we aimed to evaluate vitamin B12 deficiency anemia, macrocytosis rate
and vitamin B12 values in patients over 65 years of age and compare them with those under 65 years
of age groups.

Method: Retrospectively, A total of 8062 patients, 1213 over the age of 65 and 6849 under the age
of 65, admitted between March 2019 and March 2024 were included in the study. The patients'
hemoglobin, hematocrit, Mean corpuscular volume (MCV), White blood cell (WBC), Red cell
distribution width (RDW), Platelet (PLT) values and vitamin B12 levels were examined. Patients
were divided into two groups as age of 65 and over ( geriatrics) and age below 65 (young-adults),
and each group were divided into two groups in terms of anemia. Groups and subgropus were
compared with each other.

Results: While the ratio of vitamin B12 deficiency anemia in geriatrics was 20.2%, in young-adults
it was 8.3%. No difference was observed in vitamin B12 levels in terms of gender in both age groups
significantly. With the roc analyses the cut-off value for vitamin B12 causing anemia in elderly
patients was 327 pg/mL (AUC: 0.602, p<0.001) with a sensitivity of 94.3% and specificity of 34.2%.
Conclusion: The fact that vitamin B12 levels that cause anemia in elderly patients are higher than
in young-adult patients made us think that the usual limit values may need to be reconsiderated in
geriatric population
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INTRODUCTION

Anemia is defined as a decrease in hemoglobin
(Hb) concentration as a result of a decrease in
erythrocyte mass. (1). The lower limit value is
12gr/dl for women and 13.5gr/dl for men.
Studies show that this gap between men and
women closes with age (2). Anemia is
categorised in various ways depending on the
etiological factors. Classification according to
mean corpuscular volume (MCV) is one of the
most frequently used classification systems.
Anemias are divided into 3 subgroups

according to MCV value: macrocytic,

microcytic and normocytic.

Elderly population or geriatric population is
defined as those aged 65 and over (3).
Conditions such as physiological changes
related to aging, increased prevalence of
chronical diseases, changes in fluid intake,
and

the

nutritional ~ status and  lifestyle

polypharmacy causes complexity in
interpretation of laboratory results in elderly
patients (4). Recently, the view that laboratory
results of elderly patients should be interpreted
from a different perspective than those of adult

patients has become widespread (4-6).

Vitamin B12 deficiency, which is one of the
main causes of macrocytic anemias in the
elderly population, however the diagnosis is
sometimes missed because the symptoms it
causes can be confused with cognitive and
physiological symptoms related to aging. (7).
The cut-off values determined for vitamin B12

deficiency vary in studies (8). In the diagnosis
of vitamin B12 deficiency, it is based on the
measurement of metabolic indicators such as
homocysteine and methylmalonic acid after
demonstrating that the serum vitamin B12 level
is less than 200 pg/mL (148 pmol/L) (9,10).

Macrocytic anemia is expected in vitamin B12
deficiency (11,12).
increased MCV is accepted above 100 fL, while

In some publications,

in others 96 fL and above is accepted (13).
However, studies showing that not all patients
with  vitamin B12 deficiency develop
macrocytic anemia are also available in the
literature (14). These studies were generally
performed in the adult population and levels
specific to elderly patients were not studied. In
our study, we aimed to evaluate and compare
vitamin B12 deficiency, macrocytosis rate, and
vitamin B12 values that develop anemia

differently for both age groups.
METHODS
Study Population

After the approval of ethics committee patients
who applied to the Internal Medicine and
Geriatrics outpatient clinic of Turgut Ozal
Medical Center between March 2019 and
March 2024 with the diagnoses of "anemia™ and
"general examination” were retrospectively
examined. Among the observations, those with
the following diseases were excluded from the

study:

- Chronic Kidney Disease
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- Chronic liver disease

- History of liver or kidney transplantation
- Chronic obstructive pulmonary disease

- Cancer

- Inflammatory bowel disease

- Alzheimer's

- Rheumatoid arthritis

The files of patients diagnosed with diabetes
were examined and patients using metformin
were excluded from the study. Among patients
diagnosed with anemia, those with iron
deficiency anemia were excluded from the
study. When patients with missing datas were
A total of 8062

patients, 1213 with the age of 65 and over and

excluded from the study;

6849 under the age of 65, were included in the
study.

The patients were divided into two groups:
under 65 years of age and aged 65 and over.

Each age group was divided into two

subgroups: those with anemia and those

without anemia.

Anemia was diagnosed as follows.

Hb < 12 mg/dL in female patients

Hb < 13.5 mg/dL in male patients (2).

MCV value > 96 fL was considered high (13).
Laboratory evaluation

The patients' hemoglobin, hematocrit, MCV,
White blood cell (WBC), Red cell distribution

width (RDW), Platelet (PLT) values and
vitamin B12 levels were examined. For the
complete blood count (CBC) panel, blood
samples were collected in dipotassium EDTA
tubes and measured on the SYSMEX XN 1000
Haematology Analyser (Sysmex Corporation,
Kobe, Japan). Vitamin B12 measurements were
made on a Beckman Coulter UniCel DxI 800
(CA, USA) autoanalyzer. Results were reported
as pg/L for vitamin B12.

Statistical analysis

Data were analysed using SPSS version 25.0
(IBM SPSS Statistics,

Armonk, New York, USA) and continuous

IBM Corporation,

variables were expressed as mean =+ standard
deviation. Normality was confirmed via the
Shapiro-Wilk test. Student t-test was used to
compare normally distributed data and Mann-
Whitney u test was used to compare non-
normally distributed data. ROC analysis was
performed to estimate the optimal cut-off value
of vitamin B12 for the occurrence of anemia in
both groups. P value < 0.05 was considered

statistically significant.

This study was a case-control study that was
designed according to the STrengthening the
OBservational  studies in

Reporting  of

Epidemiology (STROBE) guide.
RESULTS

Patients were divided into two groups: under 65
years of age (young-adults) and 65 aged and
over (geriatrics). Then, both age groups were

324



Mid Blac Sea J Health Sci 2024;10(4):322-330

divided into 2 subgroups: those with anemia
and those without anemia. The laboratory
values of the groups are given in Table 1 as
mean =+ SD. Accordingly, there was a
significant difference in vitamin B12, WBC,
Hb, HCT MCV, PLT and RDW values between
the subgroups under 65 years of age (p<0.001).
When geriatric patients are divided into 2
subgroups, there was a significant difference in
terms of age, vitamin B12, Hb, HCT MCV and
RDW values (p<0.001).

While the ratio of vitamin B12 deficiency
anemia in geriatric patients was 20.2%, the ratio

of anemia in young-adults was 8.3%.

When looking at whether there were differences
in vitamin B12 levels in the subgroups in terms
of gender; it was observed that there was no
significant difference in both the age groups
(Table 2).

Table 1. Laboratory values of age groups in terms of anemia

While the rate of increased MCV was 3.8% in
patients under 65 years of age, this rate
increased to 4.9% in patients with vitamin B12
deficiency anemia. While the rate of increased
MCV was 15.1% in geriatric patients, this rate
increased to 29.1% in patients with vitamin B12

deficiency anemia.

The ROC analyses examined vitamin B12
levels causing anemia in patients under and
over 65 years of age. The cut-off value for
vitamin B12 causing anemia in geriatric
patients was 327 pg/mL (AUC: 0.602, p<0.001)
with a sensitivity of 94.3% and specificity of
34.2% (Figure 1). The cut-off value for vitamin
B12 in patients under 65 years of age was 222
pg/mL with 76.03% sensitivity and 55.18%
specificity (AUC: 0.694, p<0.001) (Figure 2).

Age > 65 Age <65

Anemia + Anemia — Anemia + Anemia —

(n:245) (n:968) (n:569) (n:6280) p

(9620.2) (979.8) (%8.3) (%91.7)
Age (year) 75+6 72+6 <0.001 39+12 38+13 0.124
Vitamin B12 (pg/dL) 220 + 87 298 + 166 <0.001 197 + 109 282+ 152 <0.001
WBC (103u/L) 84+17.6 7.5£2.1 0.143 7.0£2.1 74+£19 <0.001
Hb (g/dL) 11.08 £1.18 14.00 £1.21 <0.001 11.25+£0.76 17.34 £1.41 <0.001
Htc (%) 3542 +£3.85 43.36 £3.49 <0.001 35.34 £2.36 43.91 +£3.78 <0.001
MCV (fL) 90.84 £6.73 89.14+£543 <0.001 85.49 +4.75 87.63 £3.761 <0.001
PLT (103u/L) 272.19£102.23  263.05 £ 68.49 0.095 294.74 +£81.62 274.54 £ 64.47 <0.001
RDW (%) 14.66 £ 1.84 13.56 £1.17 <0.001 14.79 £ 1.84 13.12+1.06 <0.001

WBC: White Blood Cell, Hb: Hemoglobin, Htc: Haematocrit, MCV: Mean Corpucular Volume, PLT:Platelet, RDW:
Red cell Distribution Width
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Table 2. Vitamin B12 levels of age groups in terms of anemia

Vitamin B12 levels (pg/dL) Vitamin B12 levels (pg/dL)
Age > 65 Age <65
Female Male p Female Male p
213 £ 87 232 £ 87 196 £ 104 215 +£150
<0.099 0.240

Anemia + (n:162) (n:83) = (n:519) (n:50)

296 £ 163 302+171 283 + 151 281+ 152
Anemia - (n:619) (n:349) 0.571 (n:4109) (n:2171) 0.580

Vitamin B12

100

80

60

Sensitivity

40

AUC = 0,602
specificity 34.2%
sensitivity 94.3 %

20 criterion < 327
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Figure 1. Vitamin B12 cut-off value causing anemia in the over 65 age group
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Figure 2. Vitamin B12 cut-off value causing anemia in the below 65 age group
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DISCUSSION

The research study aimed to investigate and
compare the prevalence of vitamin B12
insufficiency, the incidence of macrocytosis,
and the particular vitamin B12 levels that result
in anaemia in two different age groups, with a
view to comparing younger individuals with
older patients. The purpose of this study was to
find any age-related variations in the
manifestation and impact of vitamin B12
deficiency on hematological parameters, with
an emphasis on the development of anemia and

cellular features such macrocytosis.

We found that there was no significant
difference in WBC and PLT values between the
subgroups in geriatric patients. We thought the
reason might be the physiological decline in

platelet and leukocyte production with age (15).

The incidence of vitamin B12 deficiency
anemia in patients over the age of 65 varying
between 12% and 40% in the literature (16).
The rate in our study was 20.2%. While this
variability may be due to the effects of the
number of patients, population and
environmental factors, we think that the main
reason is the difference in the cut-off value

taken in each study.

We found that gender did not affect the
development of vitamin B12 anemia in either
age groups. There are several studies in the
literature investigating the effects of gender on

the development of anemia. (17,18). In these

studies, the rate of anemia was found to be
lower in elderly men than in elderly women
(19).

Another finding of our study was that the MCV
values were higher in the geriatric patients than
in the patient group under 65 years of age. The
MCYV gradually increases with age, and in the
40-80 age group, women typically have lower
MCV’s than men (20,21). We also observed
that the rate of increased MCV levels in patients
under 65 years aged to be 3.8%. It is thought
that MCV elevation is around 2.5% in the
healthy population (22). In Turkey, this rate is
estimated to be between 1.7-5% (23). Finding
of our study was consistent with data in both
national and international publications. We
observed that the rate of MCV elevation
without vitamin B 12 deficiency was 15.1% in
the geriatric patient group. This was a higher
rate than reported in previous studies (24). The
main reason for this difference may be that
malnutrition rates are higher in the region
where our study was conducted. In addition, the
possibility of concomitant folate deficiency
could also explain this high rate. In our study,
we observed that the cut-off value for vitamin
B12 to cause anemia in people under 65 years
of age was 222 pg/mL. For people 65 aged and
over, this value was 327 pg/mL. While the
accepted cut-off for low vitamin B12 in the
literature is 200 pg/mL in past studies, more
recent studies mention that even at levels of 350
pg/mL may be symptomatic (25,26). The
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reason why higher levels of vitamin B12 cause
anemia in the elderly may be due to poor
functioning of peripheral blood cells as a result
of a decline in the quality of bone marrow
production, or it may be due to a decline in
absorption with age, with higher levels of

vitamin B12 reaching fewer target tissues.

Our study has some limitations. The first of
these is that our study is retrospective. Another
limitation is that metabolites such as

homocysteine, methylmalonic acid and
cobalamin levels were not measured in vitamin
B12 deficiency diagnose. In addition, one of the
limitations is that the patients' alcohol use status
was not reviewed. Another limitation is that
folate levels, another cause of macrocytic

anemia, were not assessed in all patients.
CONCLUSION

Vitamin B12 levels change with age. The fact
that vitamin B12 levels that cause anemia in
elderly patients are higher than in young-adult
patients made us think that the usual limit
values may need to be increased, especially in
the evaluation of patients aged 65 and over. We
think that further studies are needed to

enlighten the literature on this subject.
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