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G6P Deficiency? No Problem  
Methemoglobinemia is a rare disorder that occurs when iron atoms in hemoglobin become oxidized. An iron atom loses an 
electron to an oxidant during oxidation and is thus converted from the ferrous state (Fe2+) to the ferric state (Fe3+). Normal 
methemoglobinemia levels are less than 2%. Methemoglobinemia can occur due to various factors, including exposure to 
drugs, chemicals, or congenital enzyme deficiencies (Table 1). Severity of symptoms is dependent upon the patient’s methe-
moglobin level, cardiovascular reserves, and baseline hemoglobin functionality (Table 2).  

Did you know?  
The utility of methylene blue for 
the treatment of 
methemoglobinemia was 
discovered serendipitously in 
1933 and the mechanism of 
action was elucidated by 1950. 
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Table 2: Symptoms Based on Methemoglobin Levels 

3-15%: Asymptomatic: Cyanosis can occur at levels > 5% 

20-30%: Moderate symptoms: Fatigue, dyspnea, chest pain, 

>40%: Severe symptoms can occur: Seizure, coma, arrhythmias, 

hyperlactatemia, death 

Table 1: Common Causes of Methemoglobinemia 

Local anesthetics: Benzocaine, lidocaine, prilocaine 

Nitrates: Nitroglycerin, nitroprusside 

Antibiotics: Rifampin, dapsone, sulfonamides 

Others: Rasburicase, metoclopramide, cyclophosphamide 

If the clinical scenario is highly suggestive of methemoglobinemia in a critically ill pa-
tient, it is reasonable to initiate methylene blue as administration can be both diag-
nostic and therapeutic. Methylene blue is the treatment of choice for methemoglo-
binemia and is indicated in symptomatic patients and when the methemoglobin level 
is greater than 30%.  

Methylene blue has a listed contraindicated with glucose-6 phosphate dehydrogen-
ase (G6PD) deficiency which may give some clinicians hesitancy. But should it? G6PD 
deficiency diminishes NADPH to varying degrees leading to reduced glutathione and 
risk for subsequent hemolysis. Methylene blue, an electron shuttle, facilitates use of 
NADPH to reduce methemoglobin back to functional hemoglobin, theoretically exac-
erbating NADPH deficiency, increasing risk of hemolysis, and potentially being ineffec-
tive due to the limited NADPH available. 

In methemoglobinemia patients with G6PD deficiency, there is limited literature sup-
porting the optimal treatment approach which leaves clinicians discussing the risk-
benefit of either supportive care and observation versus methylene blue administra-
tion or alternative modalities. Intravenous (IV) vitamin C, ascorbic acid, is a potential 
alternative as a reducing agent that does not require NADPH. However, the delayed 
onset of action of vitamin C has prolonged onset to clinical improvement up to 24 
hours. Alternative explored therapies of riboflavin, plasma exchange, and hyperbaric 
oxygen therapy also have limited data to support use over methylene blue. 

Given that no individual is completely void of G6P functionality, unknown G6PD sta-
tus or confirmed deficiency can still proceed with a low-dose trial of methylene blue 
at 1 mg/kg IV. A recent study showed that methylene blue is generally well tolerated 
in either of these scenarios (Rothenberg et. Al). If sequela of hemolytic anemia does 
develop, supportive care with transfusion remains an option.  

If you have a patient with methemoglobinemia due to medications or poisoning, call 
the Maryland Poison Center at 1-800-222-1222  
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