646 Malabsorption of cobalamin not corrected by IF has been shown in

TABLE 128-5 Causes of Folate Deficiency

some, but not all, patients with subnormal serum cobalamin levels.
Cobalamin deficiency sufficiently severe to cause megaloblastic anemia or neuropathy is rare.

Dietarya
 Particularly in: old age, infancy, poverty, alcoholism, chronic invalids,
and the psychiatrically disturbed; may be associated with scurvy or
kwashiorkor
Malabsorption
Major causes of deficiency
  Tropical sprue, gluten-induced enteropathy in children and adults, and
in association with dermatitis herpetiformis, specific malabsorption of
folate, intestinal megaloblastosis caused by severe cobalamin or folate
deficiency
Minor causes of deficiency
  Extensive jejunal resection, Crohn’s disease, partial gastrectomy, congestive heart failure, Whipple’s disease, scleroderma, amyloid, diabetic
enteropathy, systemic bacterial infection, lymphoma, sulfasalazine
(Salazopyrin)
Excess utilization or loss
Physiologic
   Pregnancy and lactation, prematurity
Pathologic
  Hematologic diseases: chronic hemolytic anemias, sickle cell anemia,
thalassemia major, myelofibrosis
   Malignant diseases: carcinoma, lymphoma, leukemia, myeloma
  Inflammatory diseases: tuberculosis, Crohn’s disease, psoriasis, exfoliative
dermatitis, malaria
   Metabolic disease: homocystinuria
   Excess urinary loss: congestive heart failure, active liver disease
   Hemodialysis, peritoneal dialysis
Antifolate drugsb
Anticonvulsant drugs (phenytoin, primidone, barbiturates), sulfasalazine
Nitrofurantoin, tetracycline, antituberculosis (less well documented)
Mixed causes
Liver diseases, alcoholism, intensive care units

Zollinger-Ellison Syndrome Malabsorption of cobalamin has been
reported in the Zollinger-Ellison syndrome. It is thought that there is
a failure to release cobalamin from R-binding protein due to inactivation of pancreatic trypsin by high acidity, as well as interference with
IF binding of cobalamin.
Radiotherapy Both total-body irradiation and local radiotherapy to
the ileum (e.g., as a complication of radiotherapy for carcinoma of the
cervix) may cause malabsorption of cobalamin.
Graft-versus-Host Disease This commonly affects the small intestine.
Malabsorption of cobalamin due to abnormal gut flora, as well as damage to ileal mucosa, is common.
Drugs The drugs that have been reported to cause malabsorption of
cobalamin are listed in Table 105-4. However, megaloblastic anemia
due to these drugs is rare.

PART 7
Oncology and Hematology

ABNORMALITIES OF COBALAMIN METABOLISM
Congenital Transcobalamin II Deficiency or Abnormality Infants with TC
II deficiency usually present with megaloblastic anemia within a few
weeks of birth. Serum cobalamin and folate levels are normal, but
the anemia responds to massive (e.g., 1 mg three times weekly) injections of cobalamin. Some cases show neurologic complications. The
protein may be present but functionally inert. Genetic abnormalities
found include mutations of an intra-exonic cryptic splice site, extensive deletion, single nucleotide deletion, nonsense mutation, and an
RNA editing defect. Malabsorption of cobalamin occurs in all cases,
and serum immunoglobulins are usually reduced. Failure to institute
adequate cobalamin therapy or treatment with folic acid may lead to
neurologic damage.
Congenital Methylmalonic Acidemia and Aciduria Infants with this
abnormality are ill from birth with vomiting, failure to thrive, severe
metabolic acidosis, ketosis, and mental retardation. Anemia, if present, is normocytic and normoblastic. The condition may be due to a
functional defect in either mitochondrial methylmalonyl CoA mutase
or its cofactor adocobalamin. Mutations in the methylmalonyl CoA
mutase are not responsive, or only poorly responsive, to treatment
with cobalamin. A proportion of infants with failure of adocobalamin
synthesis respond to cobalamin in large doses. Some children have
combined methylmalonic aciduria and homocystinuria due to defective formation of both cobalamin coenzymes. This usually presents
in the first year of life with feeding difficulties, developmental delay,
microcephaly, seizures, hypotonia, and megaloblastic anemia.
Acquired Abnormality of Cobalamin Metabolism: Nitrous Oxide Inhalation
Nitrous oxide (N2O) irreversibly oxidizes methylcobalamin to an inactive precursor; this inactivates methionine synthase. Megaloblastic
anemia has occurred in patients undergoing prolonged N2O anesthesia
(e.g., in intensive care units). A neuropathy resembling cobalamin
neuropathy has been described in dentists and anesthetists who are
exposed repeatedly to N2O. Methylmalonic aciduria does not occur as
adocobalamin is not inactivated by N2O.

CAUSES OF FOLATE DEFICIENCY
(Table 128-5)
NUTRITIONAL
Dietary folate deficiency is common. Indeed, in most patients with
folate deficiency a nutritional element is present. Certain individuals
are particularly prone to have diets containing inadequate amounts of
folate (Table 128-5). In the United States and other countries where
fortification of the diet with folic acid has been adopted, the prevalence of folate deficiency has dropped dramatically and is now almost
restricted to high-risk groups with increased folate needs. Nutritional
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In severely folate-deficient patients with causes other than those listed under Dietary,
poor dietary intake is often present. bDrugs inhibiting dihydrofolate reductase are
discussed in the text.

a

folate deficiency occurs in kwashiorkor and scurvy and in infants with
repeated infections or those who are fed solely on goats’ milk, which
has a low folate content.
MALABSORPTION
Malabsorption of dietary folate occurs in tropical sprue and in gluteninduced enteropathy. In the rare congenital recessive syndrome of
selective malabsorption of folate due to mutation of the protoncoupled folate transporter (PCFT), there is an associated defect of
folate transport into the cerebrospinal fluid, and these patients show
megaloblastic anemia, which responds to physiologic doses of folic acid
given parenterally but not orally. They also show mental retardation,
convulsions, and other central nervous system abnormalities. Minor
degrees of malabsorption may also occur after jejunal resection or partial gastrectomy, in Crohn’s disease, and in systemic infections, but in
these conditions, if severe deficiency occurs, it is usually largely due to
poor nutrition. Malabsorption of folate has been described in patients
receiving sulfasalazine (Salazopyrin), cholestyramine, and triamterene.
EXCESS UTILIZATION OR LOSS
Pregnancy Folate requirements are increased by 200–300 μg to
~400 μg daily in a normal pregnancy, partly because of transfer of the
vitamin to the fetus but mainly because of increased folate catabolism
due to cleavage of folate coenzymes in rapidly proliferating tissues.
Megaloblastic anemia due to this deficiency is prevented by prophylactic folic acid therapy. It occurred in 0.5% of pregnancies in the UK
and other Western countries before prophylaxis with folic acid, but the
incidence is much higher in countries where the general nutritional
status is poor.
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