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SERUM B, LEVELS IN IRON DEFICIENCY ANEMIA
BRZHEBMICH T 3 1M iEB, &

INTRODUCTION

In addition to pernicious anemia, a number of
clinical conditions have been described which are
associated with depressed serum Biz levels.
Among these are a host of conditions including
megaloblastic anemia due to folic acid deficiency,
dietary deficiency of vitamin B,,, fish tapeworm
anemia, partial or total gastrectomy, intestinal
diverticulosis and the blind loop syndrome.! Also
some apparently normal individuals have low serum
B, values. Levels in the range of clinical
pernicious anemia can be found among relatives of
patients with pernicious anemia, women in normal
pregnancy, and vegetarians.®

In 1959 Cox et al’ deseribed low serum B,
levels in certain patients with iron deficiency
anemia. The present study was designed to verify
that finding as well as to evaluate the effect of
treatment with iron medication.

METHOD

As part of its research program to study the
late effects of radiation in survivors of the atomic
bombs, the Atomic Bomb Casualty Commission
(ABCC) in conjunction with the Japanese National
Institute of Health (JNIH), conducts biennial
medical examinations on the selected population
which comprises the ABCC-JNIH Adult Health
Study sample

The patients herein described as Groups 1 and 2
were selected from among those examined in
Nagasaki who had had a hemoglobin value of less
than 11.0 g/100 ml at examination 2 years previously
and who had responded to iron therapy sufficiently
to justify a diagnosis of iron deficiency anemia.
Almost all were women of child bearing age. At
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the present examination each had a serum B,, and
serum iron determination in addition to the routine
physical and laboratory examination.

If hemoglobin of less than 11.0g/100ml was
again found and the red blood cell indices, serum
iron and appearance of cells on smear were compat-
ible with recurrence of iron deficiency, patients
were again given oral iron therapy. Red blood cell
indices, serum B,, and iron determinations were
repeated at approximately 6 weeks. Such persons
are herein described as Group 1.

Group 2 patients are those who were anemic at
prior examination and treated but who had main-
tained normal hemoglobin values of 11.0 g/100 ml
or more until the present examination period.

A 3rd groupwas selected from persons who were
not anemic at the 1st and 2nd examinations. These
serve as controls (Group 3). Serum B, determina-
tions were done by microbiologic assay using
Lactobacillus leishmannii’®  Analysis was done
once weekly using aliquots of fresh frozen pooled

serum as a control.

RESULTS

Serum B, levels, and tendency to relapse after
iron therapy, showed no relationship with the
subjects’ distance from the hypocenter at the time
of the bombing.

Group 1 patients in relapse had mean levels of
serum B, significantly lower than the mean levels
of Groups 2 and 3 (P=<.0005). Groups 2 and 3

did not significantly differ from each other. Table 1 '

summarizes the mean hemoglobin and B, values
in the 3 study groups.

In Group 1, 55 patients responded to iron therapy
with hemoglobin gains of at least 1.0g/100ml
For the remaining 3 patients hemoglobin levels
rose between 0.5 - 1.0 g/100 ml. The mean rise
was 2.0 g/100 ml. Six patients whose hemoglobin
levels fell during the treatment period were con-
sidered treatment failures and excluded.
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TABLE 1 MEAN LEVEL OF HEMOGLOBIN AND SERUM Bz
£1 FHMEFER L Befl

Group Category Hemoglobin Serum BI12 Subjects
: 100 m m

y K5 B LA S
la Before therapy . :

TR s snissnssunasavessnsvnsass 9.9 198.3 58
1b After therapy

it B i 11.9 276.8 58
2 2 years after therapy

R e e 12.0 254.3 52
3 Control :

R 12,9 250.3 16

The mean serum B: level for the pre-treatment
group, 198.3 ux g/ml was within normal limits;
however, following iron therapy, there was a
significant rise to a mean level of 276.8 pp g/ml.
Figure 1 shows the range of values to be great
both before and after therapy. Because of this,
median values are more useful than mean values
in evaluating changes. Forty-six patients (82%)
responded to iron therapy with rises in their serum
B,; levels. The mean increment in By, for this
group was T9uug/ml.

Of the 12 patients whose B;, levels fell following
therapy, 10 had hemoglobin levels between
10.5 - 10.9 g/100 ml prior to therapy, i.e., they
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FIGURE 1 RELATIONSHIP OF SERUM B12TO TREATMENT OF IRON DEFICIECY ANEMIA
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were in the group with the mildest degree of
anemia. Of the 48 patients who began iron therapy
with hemoglobin levels less than 10.5 g/100ml,
46 had increased serum B,, following therapy,

The 52 patients who had maintained their
hemoglobin levels above 11.0g/100ml at the
2nd examination had serum B;; levels not sig-
nificantly different either from Group 3 or from
Group 1 following therapy.

Figure 2 shows the apparent correlation between
serum B, and hemoglobin; the greater the degree
of anemia, the lower the serum B;; level.
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FIGURE 2 RELATIONSHIP OF SERUM B1z TO HEMOGLOBIN
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Cox et al® reported 13 such patients and
demonstrated a rise in serum B;; to normal levels
with the administration of iron only. In contrast

to the data presented here, Cox found that patients

levels.

whose B,; levels were in the normal range prior
to iron therapy showed some rise, but, this was
only transient and the values soon fell to pre-
In the present study,
serum B;; was assayed only once following initi-

treatment levels. since
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ation of therapy, it is possible that the apparent
rise found in almost all cases was an artefact of
the arbitrary time interval chosen and subsequent
assay might have demonstrated lower levels.
However, the evidence of the Group 2 patients
would seem to mitigate against this possibility
since these patients, treated 2 years previously,
maintained mean levels of serum B,, statistically

indistinguishable from those assayed in the early
post-treatment period.

No group of non-iron-deficient patients was
treated with iron. Of 21 patients with initial
hemoglobin values between 10.5-11.0g/100ml
only 13 showed a rise in serum B;, level with
iron therapy, whereas, of 48 patients with hemo-
globin values less than 10.5 g/100 ml, 46 showed
a rise in serum Bi; level with therapy, therefore,
correction of iron deficiency is apparently a far
more significant factor in producing the rise than
is the effect of iron treatment per se.

Cox suggested a defect in gastric secretion of
intrinsic factor as responsible for the depressed
serum B, levels. Later, Biggs ef al® demon-
strated malabsorption of Co™® labelled By, in iron
deficient rats, corrected by the addition of rat
gastric juice. This would seem to confirm the
speculation of Cox that intrinsic factor secretion
is defective in iron deficiency.

The present data indicate that, not only is the
mean level of serum B;; depressed iniron deficient
patients, but that almost all persons with hemo-
globin levels of less than 10.5g/100ml will
demonstrate some rise in their serum B;; levels
when their iron deficiency is corrected. This is
indirect evidence that a decrease in the secretion
of intrinsic factor may be as common in iron
deficiency as is the known decrease in the secretion
of hydrochloric acid, and, that the gastric secretion
of intrinsic factor may be as sensitive to iron
deficiency as is hydrochloric acid secretion. That
gastric secretion of hydrochloric acid and of in-
trinsic factor may occur independently has been
shown,” but in general, among non-anemic persons
secretion of intrinsic factor as measured by ab-
sorption of Co™® labelled B, and of hydrochloric
acid parallel each other.?
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SUMMARY

The effect of iron therapy on the level of serum
Bi: was investigated among a group of patients
with iron deficiency anemia. Of 58 patients so
studied, 46 showed some rise in post-treatment
levels of By». This is evaluated as indicating that
gastric secretion of intrinsic factor is depressed
in the majority of iron deficient patients.
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