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SUMMARY Temporal changes in gastric antibody response were investigated in 113 (51 men, 62
women) patients with confirmed pernicious anaemia. Their ages ranged from 31-92 years (mean (SD
13-2) 66). At diagnosis, parietal cell antibody and intrinsic factor antibody were detected in 909%
and 39-1% of all patients, respectively. When the tests were repeated after a mean follow up of 70
months (range 14-137), parietal cell antibody and intrinsic factor antibody were positive in 82-8%
and 58-7%, respectively. There was a definite but not significant trend for the organ specific parietal
cell antibody to disappear; intrinsic factor antibody became more positive. These results may indicate
that with progressive parietal cell destruction, the antigen is no longer available to sustain an
immunological response. On the other hand, this hypothesis does not explain the increased
prevalence of intrinsic factor antibody which is also a product of parietal cells.

The chronic atrophic gastritis associated with
pernicious anaemia is generally thought to have an
autoimmune basis, although the exact parts played by
humoral and cellular immune components have not
yet been clearly defined.' The hypothesis that mucosal
damage is mediated by a humoral mechanism
involving cytotoxic antibodies is strongly supported
by the correlations established between lymphocyte
subpopulations in the gastric mucosa and pernicious
anaemia, and between lymphocyte subpopulations in
the peripheral blood and the presence of intrinsic
factor antibody.2"
The disease is further characterised by the

emergence of two types of gastric antibody detectable
in serum as well as in gastric juice. Parietal cell
antibody, which may contribute to mucosal destruc-
tion, is found in over 90% of patients with pernicious
anaemia at diagnosis, but is also detectable in 15% of
elderly people without evidence of pernicious
anaemia. In contrast, intrinsic factor antibody, which
is highly specific for pernicious anaemia, is detectable
in only 40-70% of patients at clinical presentation,56
but its incidence seems largely to depend on the
sensitivity of the laboratory technique used."8 Two
types of circulating antibody to intrinsic factor have
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been recognised: blocking antibody (type I) and
binding antibody (type II). Blocking antibody binds at
a site distal to the vitamin B12; binding antibody binds
at a site distal to the vitamin B12-binding locus on
intrinsic factor and the intrinsic factor-B,2 complex,
thereby preventing attachment of the intrinsic factor-
B,2 complex to the specific terminal ileal receptors. It
has been reported that 20-50% of all intrinsic factor
antibodies are pure type I,1I2 but recently a more
sensitive method showed low concentration of type II
antibody in all positive sera.'2 The presence of type II
antibody alone is rare."'2
The introduction of simple, specific, and effective

treatment for pernicious anaemia in the form of
parenterally administered hydroxocobalamin has
largely removed the incentive to study its patho-
genesis. Although the antibody response at clinical
presentation has been extensively investigated, little,
however, is yet known about the events which trigger
the autoimmune process in pernicious anaemia, the
role of parietal cell antibody, the interrelation and
relative clinical importance of the two types of intrin-
sic factor antibody and their presence in either serum
and gastric juice, or both. This study was primarily
undertaken to establish the temporal pattern of gastric
antibody response in pernicious anaemia which may in
turn throw further light on the sequence of events in
the immune response to the disease.
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Patients and methods

Patients with a definite diagnosis of pernicious
anaemia were identified from the medical records of
Aberdeen Royal Infirmary. Validation of the
diagnosis of pernicious anaemia was based on all or a

combination of the following criteria: a low serum B 12
concentration; unequivocal megaloblastic bone
marrow; serum intrinsic factor antibody; B 12
malabsorption (Schilling or Dicopac test); satisfactory
response to parenteral B12; and the absence of other
recognisable causes of B 12 deficiency. Clinical and
laboratory details, including the duration of the
disease and measurements of intrinsic factor antibody
and parietal cell antibody at diagnosis were docu-
mented. The general practitioner of each patient was

contacted and requested to send a clotted blood
sample on which serum B12, intrinsic factor antibody,
and parietal cell antibody tests were performed. Serum
samples from 36 patients obtained at the time of
diagnosis and stored at - 20°C for an average of three
years were also available for retesting.
At diagnosis intrinsic factor antibody was identified

by a competitive radioisotope technique,'3 which was

also used to test all new and original (stored) samples.
For comparative and confirmatory purposes, all sera

were subsequently tested for intrinsic factor antibody
by a more sensitive radioassay (Diagnostic Products
Corporation, Los Angeles, USA) after charcoal
adsorption for two hours to remove free B,2 and its
possible effect on the assay procedure.' The kit detects
type I intrinsic factor antibody; the method is based on
the competitive inhibitory effect ofthe antibody on the
radioactive vitamin B,2 (57 Co-B12) binding capacity of
a solid phase intrinsic factor binder.

All sera (new and original) were tested for the
presence of parietal cell antibody by an indirect
immunofluorescence antibody technique using mouse
stomach as substrate and a fluorescein conjugated
anti-human globulin reagent.'5
The x2 test with one degree of freedom was used for

statistical analysis.

Results

Serum was available from 51 men aged (mean (SD))
67 (12) years) and 62 women (65 (14) years). The
mean duration of disease was 70 months (range 14-
137).

CHANGES IN INTRINSIC FACTOR ANTIBODY

Two sets ofpaired intrinsic factor antibody results (old
and new samples) from 92 patients based on the
aforementioned technique were available for
comparison. At diagnosis 36 (39-1%) had originally
been found to be positive; by contrast, 54 (58 7%) of
the new samples were positive (0-01 > p > 0-001). Of
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the 36 original sera found to be positive, 25 (69 4%) of
the corresponding new samples remained positive.
Similarly, of the 56 original sera found to be negative,
29 (51-8%) had become positive.

Thirty four samples stored from the time of diag-
nosis were available for intrinsic factor antibody
retesting by the technique. Retesting showed that six
were positive and 28 negative; six sera previously
positive now yielded a negative result, probably
signifying deterioration and loss of antibody activity
on storage. One negative serum was found to give a
positive result, probably indicating previous false
negativity.

Intrinsic factor antibody response was further
determined by testing 87 of the 92 new serum samples
by the more sensitive kit method: 60 (69%) were found
to be positive. Seventeen samples reported as negative
by the technique were found to be positive by the kit.
On the other hand, the kit failed to detect positivity in
seven samples positive by the technique. The kit was
also used to test 31 of the 36 stored samples: positivity
was recorded in 20 (64 5%) compared with seven
(22 6%) by the technique.

CHANGES IN PARIETAL CELL ANTIBODY
Two complete sets of parietal cell antibody results
based on the one technique from 99 patients were
available for comparison. Positive results were
obtained in 90 (90 9%) at diagnosis but in only 82
(82-8%) of the new samples. The difference was not
significant (0-10 > p > 0-05). Of the 90 original sera
found to be positive, 78 (86 7%) of the corresponding
new samples still gave a positive result. Similarly, of
the nine original sera found to be negative, four
(44 4%) had become positive.

Thirty six samples stored from the time of diagnosis
were also retested for parietal cell antibody by the
original technique. The results were identical with
those originally recorded (34 positive and two
negative), but two had become negative and two
negative sera had become positive.
At diagnosis no patient was found to have a

negative parietal cell antibody and a positive intrinsic
factor antibody pattern. Surprisingly, seven such
patients were, however, identified on testing the new
samples, all having a positive intrinsic factor antibody
by both techniques. At diagnosis parietal cell antibody
was positive in all seven; intrinsic factor antibody was
negative in four, positive in one, and the result could
not be traced in two. The interval between the two tests
ranged from two to 10 years (average 4-3 years).
The association of intrinsic factor antibody and

parietal cell antibody at diagnosis with age and sex and
that between the antibody response of new samples,
and the duration of the disease are summarised in the
table.



Table Intrinsicfactor antibody andparietal cell antibody related to age, sex, and duration ofdisease

No ofpatients Positive Percentage
tested results positive

Intrinsic factor antibody at diagnosis related to age
.50 years 16 6 375
>50 years 78 30 38-5

Parietal cell antibody at diagnosis related to age
<50 years 17 16 94 1
>50 years 82 74 90-2

Intrinsic factor antibody at diagnosis related to sex
(050>p>010) M 42 13 31

F 52 23 44-2
Parietal cell antibody at diagnosis related to sex
(005 > p > 0-02) M 44 37 84

F 55 53 96-4
Intrinsic factor antibody (new samples by the original technique)

related to duration of disease
(005 > p > 002) <5 years 46 21 45-7

>5 years 52 34 65-4
Parietal cell antibody (new samples) related to duration of disease
(005 > p > 002) <5 years 47 40 85 1

2 5 years 52 44 84-6

Discussion

Numerous studies of gastric antibodies in pernicious
anaemia, atrophic gastritis, and other immune dis-
orders have been published.56 They have provided
ample data on the prevalence of parietal cell antibody
and intrinsic factor antibody in pernicious anaemia at
diagnosis, in atrophic gastritis, and thyroid disease
and have established the association between the latter
two groups of disorders and pernicious anaemia. Of
the few longitudinal studies published, one failed to
show progression to pernicious anaemia in several
patients with thyroid disease, atrophic gastritis, and
serum intrinsic factor antibody who were followed up
for three to seven years.'6 A more recent study,
although tentatively supporting the development of
pernicious anaemia in patients with hypothyroidism,
emphasised that no longitudinal study has recorded
the initial intrinsic factor antibody seroconversion and
that frank pernicious anaemia may, on average, take
as long as 11 years to develop.'7

In patients with pernicious anaemia, Ungar et al
reported that with increasing duration of the disease,
the incidence of intrinsic factor antibody increased
while that of parietal cell antibody remained con-
stant. 8 They predicted that all patients with pernicious
anaemia would eventually develop detectable circulat-
ing intrinsic factor antibody. Shortly after, in a similar
study, Samloff et al concluded that the incidence of
gastric antibodies was not significantly related to sex,
duration of the disease, or age at diagnosis but
documented that blocking antibody increased, albeit
not significantly, both with increasing duration of
disease and with decreasing age at diagnosis."9 These
authors also confirmed that there was no relation
between parietal cell antibody and intrinsic factor

antibody, either of the blocking or the binding type.
The shortage of information and lack of agreement
regarding the changes in the pattern of gastric
antibodies in pernicious anaemia with time is perhaps
not surprising because once pernicious anaemia is
diagnosed and treated regularly with parenteral B,2,
there is no clinical indication to reinvestigate the
antibody response of patients. Furthermore, in
patients so treated, the very high and unphysiological
serum B,2 concentrations attained may interfere with
tests for intrinsic factor antibody and give rise to false
positive results.20 To overcome this difficulty serum B,2
concentrations of the test samples can be reduced by
repeated dialysis or more effectively by charcoal
adsorption. Some of the recently introduced methods,
including commercially available kits, for detecting
intrinsic factor antibody are not affected unless the
serum B,2 concentration exceeds 3500 ng/l.2'
According to the manufacturer, the kit used in our
study is free from any B,2 effect up to concentrations of
30 000 ng/l.
The sensitivity of some of the new kit techniques

for detection of intrinsic factor antibody and
consequently the percentage of the positive samples
detected is said to be higher than that of the older
methods.7 These claims are confirmed by the results
obtained not only in this study but also by further
observations (unpublished) made in our laboratory.
Thus of 100 routine samples found to have subnormal
serum B,2 concentrations (< 170 ng/l), intrinsic factor
antibody was detected in 17 by the kit compared with
only three by the technique. In our experience with the
two methods, however, we noted that positivity is not
necessarily concurrent.
To ensure comparability ofour results the antibody

response of the stored samples was assessed by the
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same techniques used at diagnosis and results similar
to those originally recorded were obtained. Thus any
difference in antibody response between the original
and recent samples is likely to have been genuine and
not attributable to methodological changes, including
test sensitivity.
We conclude from this study that as pernicious

anaemia progresses, parietal cell antibody tends to
disappear and intrinsic factor antibody tends to
increase. The behaviour of parietal cell antibody, an
organ specific antibody, seems to be analogous to that
described in relation to thyroid microsomal antibody
in some thyroid disorders.22 The disappearance of
parietal cell antibody may be related to the gradual
and eventual loss of antigenic stimulation from
progressive parietal cell destruction-a burning out of
the autoimmune process. In pernicious anaemia there
is a decline in total output of intrinsic factor which is
either absent or present in small concentrations in the
gastric juice.23 This paradoxical persistence and even
the increased prevalence of intrinsic factor antibody
elude satisfactory explanation but are analogous to
that of thyroglobulin antibody which may remain
positive after the loss of thyroid microsomal antibody,
although in some patients both of these antibodies
may be lost eventually.' It is conceivable that until
failure of intrinsic factor secretion stops completely,
intrinsic factor may gain entry to the submucosa or to
the circulation via the damaged mucosa where it may
stimulate the formation of parietal cell antibody.
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