in close relatives and in persons with other organ-specific autoimmune diseases, e.g., thyroid diseases, vitiligo, hypoparathyroidism, and
Addison’s disease. It is also associated with hypogammaglobulinemia,
with premature graying or blue eyes, and persons of blood group A. An
association with human leukocyte antigen (HLA) 3 has been reported
in some but not all series and, in those with endocrine disease, with
HLA-B8, -B12, and -BW15. Life expectancy is normal in women once
regular treatment has begun. Men have a slightly subnormal life expectancy as a result of a higher incidence of carcinoma of the stomach
than in control subjects. Gastric output of hydrochloric acid, pepsin,
and IF is severely reduced. The serum gastrin level is raised, and serum
pepsinogen I levels are low.

Serum Antibodies Two types of IF immunoglobulin G antibody may
be found in the sera of patients with PA. One, the “blocking,” or type
I, antibody, prevents the combination of IF and cobalamin, whereas
the “binding,” or type II, antibody prevents attachment of IF to ileal
mucosa. Type I occurs in the sera of ~55% of patients, and type II in
35%. IF antibodies cross the placenta and may cause temporary IF deficiency in a newborn infant. Patients with PA also show cell-mediated
immunity to IF. Type I antibody has been detected rarely in the sera of
patients without PA but with thyrotoxicosis, myxedema, Hashimoto’s
disease, or diabetes mellitus and in relatives of PA patients. IF antibodies also have been detected in gastric juice in ~80% of PA patients.
These gastric antibodies may reduce absorption of dietary cobalamin
by combining with small amounts of remaining IF.
Parietal cell antibody is present in the sera of almost 90% of adult
patients with PA but is frequently present in other subjects. Thus, it
occurs in as many as 16% of randomly selected female subjects age >60
years. The parietal cell antibody is directed against the α and β subunits
of the gastric proton pump (H+,K+-ATPase).
JUVENILE PERNICIOUS ANEMIA
This usually occurs in older children and resembles PA of adults.
Gastric atrophy, achlorhydria, and serum IF antibodies are all present,
although parietal cell antibodies are usually absent. About one-half
of these patients show an associated endocrinopathy such as autoimmune thyroiditis, Addison’s disease, or hypoparathyroidism; in some,
mucocutaneous candidiasis occurs.
CONGENITAL INTRINSIC FACTOR DEFICIENCY OR FUNCTIONAL ABNORMALITY
An affected child usually presents with megaloblastic anemia in the
first to third year of life; a few have presented as late as the second
decade. The child usually has no demonstrable IF but has a normal
gastric mucosa and normal secretion of acid. The inheritance is autosomal recessive. Parietal cell and IF antibodies are absent. Variants
have been described in which the child is born with IF that can be
detected immunologically but is unstable or functionally inactive,
unable to bind cobalamin or to facilitate its uptake by ileal receptors.
GASTRECTOMY
After total gastrectomy, cobalamin deficiency is inevitable, and prophylactic cobalamin therapy should be commenced immediately
after the operation. After partial gastrectomy, 10–15% of patients also
develop this deficiency. The exact incidence and time of onset are
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FOOD COBALAMIN MALABSORPTION
Failure of release of cobalamin from binding proteins in food is
believed to be responsible for this condition, which is more common
in the elderly. It is associated with low serum cobalamin levels, with
or without raised serum levels of MMA and homocysteine. Typically,
these patients have normal cobalamin absorption, as measured with
crystalline cobalamin, but show malabsorption when a modified test
using food-bound cobalamin is used. The frequency of progression to
severe cobalamin deficiency and the reasons for this progression are
not clear.
INTESTINAL CAUSES OF COBALAMIN MALABSORPTION
Intestinal Stagnant Loop Syndrome Malabsorption of cobalamin occurs
in a variety of intestinal lesions in which there is colonization of the
upper small intestine by fecal organisms. This may occur in patients
with jejunal diverticulosis, enteroanastomosis, or an intestinal stricture
or fistula or with an anatomic blind loop due to Crohn’s disease, tuberculosis, or an operative procedure.
Ileal Resection Removal of ≥1.2 m of terminal ileum causes malabsorption of cobalamin. In some patients after ileal resection, particularly if the ileocecal valve is incompetent, colonic bacteria may
contribute further to the onset of cobalamin deficiency.
Selective Malabsorption of Cobalamin with Proteinuria (Imerslund’s
Syndrome; Imerslund-Gräsbeck Syndrome; Congenital Cobalamin
Malabsorption; Autosomal Recessive Megaloblastic Anemia; MGA1) This
autosomally recessive disease is the most common cause of megaloblastic anemia due to cobalamin deficiency in infancy in Western
countries. More than 200 cases have been reported, with familial
clusters in Finland, Norway, the Middle East, and North Africa. The
patients secrete normal amounts of IF and gastric acid but are unable
to absorb cobalamin. In Finland, impaired synthesis, processing, or
ligand binding of cubilin due to inherited mutations is found. In
Norway, mutation of the gene for AMN has been reported. Other tests
of intestinal absorption are normal. Over 90% of these patients show
nonspecific proteinuria, but renal function is otherwise normal and
renal biopsy has not shown any consistent renal defect. A few have
shown aminoaciduria and congenital renal abnormalities, such as
duplication of the renal pelvis.

Chapter 128 Megaloblastic Anemias

Gastric Biopsy A single endoscopic examination is recommended if
PA is diagnosed. Gastric biopsy usually shows atrophy of all layers
of the body and fundus, with loss of glandular elements, an absence
of parietal and chief cells and replacement by mucous cells, a mixed
inflammatory cell infiltrate, and perhaps intestinal metaplasia. The
infiltrate of plasma cells and lymphocytes contains an excess of CD4
cells. These are directed against gastric H/K-ATPase. The antral
mucosa is usually well preserved. Helicobacter pylori infection occurs
infrequently in PA, but it has been suggested that H. pylori gastritis
occurs at an early phase of atrophic gastritis and presents in younger
patients as iron-deficiency anemia but in older patients as PA. H. pylori
is suggested to stimulate an autoimmune process directed against parietal cells, with the H. pylori infection then being gradually replaced, in
some individuals, by an autoimmune process.

most influenced by the size of the resection and the preexisting size of 645
cobalamin body stores.

Tropical Sprue Nearly all patients with acute and subacute tropical sprue show malabsorption of cobalamin; this may persist as the
principal abnormality in the chronic form of the disease, when the
patient may present with megaloblastic anemia or neuropathy due to
cobalamin deficiency. Absorption of cobalamin usually improves after
antibiotic therapy and, in the early stages, folic acid therapy.
Fish Tapeworm Infestation The fish tapeworm (Diphyllobothrium
latum) lives in the small intestine of humans and accumulates cobalamin from food, rendering the cobalamin unavailable for absorption.
Individuals acquire the worm by eating raw or partly cooked fish.
Infestation is common around the lakes of Scandinavia, Germany,
Japan, North America, and Russia. Megaloblastic anemia or cobalamin
neuropathy occurs only in those with a heavy infestation.
Gluten-Induced Enteropathy Malabsorption of cobalamin occurs in
~30% of untreated patients (presumably those in whom the disease
extends to the ileum). Cobalamin deficiency is not severe in these
patients and is corrected with a gluten-free diet.
Severe Chronic Pancreatitis In this condition, lack of trypsin is thought
to cause dietary cobalamin attached to gastric non-IF (R) binder to be
unavailable for absorption. It also has been proposed that in pancreatitis, the concentration of calcium ions in the ileum falls below the level
needed to maintain normal cobalamin absorption.
HIV Infection Serum cobalamin levels tend to fall in patients with
HIV infection and are subnormal in 10–35% of those with AIDS.
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