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Metoclopramide-induced methemoglobinemia in a
patient with co-existing deficiency of glucose-6-
phosphate dehydrogenase and NADH-cytochrome b5
reductase: failure of methylene blue treatment

A patient with impaired renal function who was treated
with metoclopramide for nausea developed severe cyanosis.
The patient was subsequently treated with methylene blue.
The expected response was not obtained, and indeed a
hemolytic episode occurred. The cause of cyanosis was found
to be metoclopramide-induced methemoglobinemia due to
NADH cytochrome b5 reductase (b5R) deficiency. The patient
was also found to have glucose-6-phosphate dehydrogenase
(G6PD) deficiency and was therefore unable to utilize meth-
ylene blue in the NADPH- dependent reduction of methemo-
globin. 

Two types of methemoglobinemia are known: the most com-
mon is acquired due to increased oxidative stress of erythro-
cytes after exposure to drugs and chemicals, the other is hered-
itary, a rare condition caused by a deficiency of NADH cyto-
chrome b5 reductase (b5R) or abnormal HbM.1,2 In this commu-
nication, we describe a case of methemoglobinemia in an adult
Jordanian male (his parents are first cousins) with chronic renal
failure given metoclopramide for vomiting and in whom meth-
ylene blue treatment failed. Laboratory investigation revealed
anemia, 6.6 gr Hb/dL, urea 180 mg%, creatinine 9.4 mg% and
normal blood gas analysis (ABG). 

Metoclopramide 10 mg was administered  intravenously on
admission and another dose after 24 hours. The patient devel-
oped cyanosis and dyspnea 28 hours after the first administra-
tion of metoclopramide. The ABG analysis did not reveal any
change. Methemoglobin level was 43% (normal <1.8%). The
patient was prescribed ascorbic acid 150 mg/8 hours and meth-
ylene blue 60 mg by slow intravenous infusion. The patients'
consciousness deteriorated. Administration of methylene blue,
40 mg, was repeated two hours later but his condition deterio-
rated rapidly and he died twelve hours after the onset of
cyanosis.

A blood sample taken a few hours before death was found
visually to be considerably hemolysed after centrifugation. Enzy-
matic measurements were, therefore, performed on whole blood
hemolysate instead of washed erythrocytes. 

The sample of whole blood was frozen and thawed to lyse the
erythrocytes. G6PD and b5R were assayed quantitatively as
described by Beutler.3 The result of the assay showed that the
level of b5R was about 8 U/g of Hb at 30°C (mean for control
samples prepared similarly from whole blood was 17 U/g of Hb).
The whole blood sample was found to be severely deficient in
G6PD activity with a residual activity 5-10% of normal. Based
on the level of b5R activity, we suggest the patient was het-
erozygous for b5R deficiency.

Metoclopramide is known to cause methemoglobinemia in
newborn and premature babies.1,2,4 A renally excreted metabo-
lite of metoclopramide is believed to be the agent causing
methemoglobinemia.5 Infants and premature babies are more
susceptible to metoclopramide toxicity because of their imma-
ture renal function and lower b5R activity.1,2,5 Methemogloben-
mia has been reported as a side-effect of metoclopramide
administration in adults in only two cases.6,7 Our patient had
reduced b5R activity and impaired renal function which togeth-
er contributed to the development of severe methemoglobine-
mia upon administration of metoclopramide. The decreased
reductive capacity of the erythrocytes due to the decreased
activity of b5R together with the increased oxidative stress of

metoclopramide due to reduced renal clearance, induced methe-
moglobinemia in our patient.

Administration of ascorbic acid cannot be expected to improve
methemoglobinemia because it acts slowly and is, therefore, not
generally recommended for treatment of acquired severe methe-
moglobinemia. On the other hand, a single dose of methylene
blue 1 mg/kg intravenously, is expected to reduce the methe-
moglobin concentration within 30-60 minutes to a normal lev-
el provided the patient has a level of G6PD activity adequate to
provide sufficient amounts of the NADPH required for the meth-
ylene-blue stimulated NADPH-methemoglobin reductase sys-
tem. Our patient had severe G6PD deficiency and therefore did
not benefit from methylene blue administration: instead, he
probably suffered from a hemolytic episode as judged from the
state of the blood sample collected a few hours after methylene
blue administration. Methylene blue has been associated with
hemolysis in G6PD-deficient subjects8 though the dosage caus-
ing hemolysis was about 3.5 times higher than that which our
patient received. Our case represents the second reported patient
in literature with a combined deficiency of G6PD and  b5R9 and
the third case of co-existence of G6PD deficiency and inherit-
ed9 or drug-induced8 methemoglobinemia.

In conclusion, metoclopramide should be used with caution in
patients with impaired renal function. Patients with severe
methemoglobinemia, whether acquired or inherited, should be
checked for G6PD deficiency, especially if they belong to any
race known for its relatively high incidence of G6PD deficiency,
before the administration of methylene blue. The adminstration
of methylene blue in such circumstances cannot be expected to
be of any benefit, but rather, can be expected to initiate a
hemolytic episode.
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