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DAPSONE INDUCED METHEMOGLOBINIMEA: A DIAGNOSTIC DILEMMA
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CASE:
13 year old malepresented to our emergency ward with the history of 
fever since 10 days, rashes all over extremities since 8 days.

Before presenting to our hospital,he was admitted at another hospital 
for 7 days, where he was worked up for fever and rashes and treated 
with antibiotics and Dapsone was given considering autoimmune 
etiology.

On general physical examination, patient was afebrile, alert and 
comfortable. There was no dyspnea/distress, heart rate was 100/min, 
and spo2 was 80% on room air. Further examination revealed rashes all 
over extremities. He was shifted to Intensive care because of low 
oxygen saturation for further investigation. Patient was investigated 
thoroughly with the differential diagnosis of:sepsis, mycoplasma 
infection, tuberculosis, typhoid, autoimmune disease, Anemia, 
Asthma and Congestive heart failure. Cardiac workup was normal and 
in view of saturation gap of spo2 and arterial po2,methmoglobinimea 
levels were also ordered and were found to be 23.9% as shown in Fig 1. 
The blood was chocolate-brown coloured.Thus, the diagnosis of 
dapsone induced methemoglobinaemia was made.

Dapsone was discontinued with immediate effect. He was given 
infusion of vitamin-C(2 gm infusion over 24 hours for 48 hours) and 
other conservative measures, under intensive care. As blood levels of 
methemoglobin were below 30%, Methylene blue was not indicated. 
High ow oxygen delivered by non-rebreather mask increases oxygen 
delivery to tissues and enhances the natural degradation of 
methemoglobin. Patient improved gradually and methemoglobin 
concentration dropped to 3%.He was discharged in stable condition 
after about a week of hospitalization.

DISCUSSION:
Methaemoglobinemia is more often an adverse medication effect, 

10most commonly related to dapsone use.  Dapsone (4, 4′-
diaminodiphenyl sulfone) is a sulfone antibiotic and potent anti-

11-13inammatory that inhibits folate synthesis,  although it is 
traditionally an antileprosy drug, the use of dapsone has expanded into 
the treatment of dermatologic conditions, including pyoderma 
gangrenosum and dermatitis herpetiformis. Dapsone has several off-
label uses—namely, treatment of Pneumocystis jirovecipneumonia, 
bullous systemic lupus erythematosus, and severe aphthous ulcers.14 
Dapsone is metabolized in the liver via the cytochrome P450 pathway 
to potent oxidants that are responsible for its adverse hematologic 
effects—namely, hemolytic anemia and methemoglobinemia.

WHAT IS METHEMOGLOBINEMIA?
Methemoglobin is an aberrant form of hemoglobin arising from 

oxidation of iron in the normal heme molecule from the ferrous form 
2+ 3+(Fe ) to the ferric (Fe ) form. The presence of ferric heme molecules 

causes a structural change in the hemoglobin molecule, resulting in 
reduced oxygen-carrying capacity and impaired unloading of oxygen 

10,13,15–17 at the tissue. This left shift in the oxygen saturation curve results 
10in functional anemia.

Typically, red blood cells maintain a steady-state methemoglobin level 
of less than 1% via 2 main enzymatic pathways. Elevation in 
methemoglobin levels can be caused by congenital enzyme 
deciencies or exposure to exogenous oxidizing agents that disrupt the 
equilibrium established by these pathways.

Several exogenous oxidizing agents are known to cause acquired 
methemoglobinemia. Dapsone is the medication that most commonly 

15causes methemoglobin.  Methemoglobinemia secondary to toxic 
exposures occurs when cytochrome-b5 reductase's ability to reduce 
ferric hemoglobin, or methemoglobin, is overwhelmed by the induced 
oxidant stress. The result is increasing concentrations of 

3methemoglobin leading to methemoglobinemia . 

There is a paucity of literature regarding the incidence of dapsone-
induced methemoglobinemia. However, in hematopoietic stem cell 
transplant recipients receiving dapsone for P jiroveci pneumonia 

18prophylaxis, the incidence is approximately 3%.

SIGNS AND SYMPTOMS
Methemoglobinemia should be considered in the setting of dyspnoea 
or cyanosis and hypoxemia that is refractory to supplemental oxygen, 
especially in the setting of exposure to a known oxidative agent. 
However, the presentation may vary in severity from minimally 
symp toma t i c  t o  s eve re .  The  c l i n i ca l  p r e sen t a t i on  o f 
methemoglobinemia is based on a spectrum illness that is associated 
with cyanosis, pallor, fatigue, weakness, headache, central nervous 
system depression, metabolic acidosis, seizures, dysrhythmias, coma, 
and death. The degree of symptom severity is multifactorial and 
depends on the patient's percentage of methemoglobin, the rate at 
which methemoglobin was accumulated, the individual's ability to 
intrinsically clear it, and the underlying health status of the patient. 
Duration and magnitude of exposure to an oxidizing agent may also 

3play a role.  

Clinical symptoms of methemoglobinemia depend on the serum 
concentration of methemoglobin. Peripheral and central cyanosis are 
usually seen at a serum methemoglobin level of 15%. Methemoglobin 
levels of 30% to 45% result in headache, fatigue, tachycardia, 
weakness, and dizziness, while levels above 60% result in cardiac 
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ABSTRACT
1 Methemoglobinemia is a condition of elevated methemoglobin in the blood. Methemoglobinemia is a life-threatening condition that can be 

difcult to diagnose.Methemoglobinemia can result from either congenital or acquired processes. Congenital forms of methemoglobinemia are 
due to autosomal recessive defects in the enzyme cytochrome b5 reductase (CYB5R) or due to autosomal dominant mutations in the genes that 

2 code for globin proteins collectively known as hemoglobins M. Acquired methemoglobinemia, which is much more common, is the result of 
exposure to substances that cause oxidation of the hemoglobin either directly or indirectly. This exposure results in the production of 

3 methemoglobin that exceeds the body's capacity to convert the iron within the hemoglobin back to its ferrous state. It can be due to certain 
4 chemicals and medications for example fewantibiotics (trimethoprim, sulfonamides,and dapsone ), localanesthetics (especially articaine, 

5 6 7, 8benzocaine, prilocaine,  and lidocaine ),and aniline dyes, metoclopramide, rasburicase, chlorates, bromates, nitrates and nitrites . Physicians and 
9other health care providers should routinely consider the relationship between medications and atypical clinical symptoms.  We describe the 

diagnosis and management of a patient with acquired methemoglobinemia as a result of dapsone use for certain skin condition.
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arrhythmia, dyspnea, seizures, and coma. Death typically occurs at 
11methemoglobin levels greater than 70%.

DIAGNOSIS
Diagnosis of methemoglobinemia is normally based on clinical 
symptoms and an elevated serum methemoglobin level. However, 
serum methemoglobin levels are not always immediately available. 
Therefore, the typical oxygen “saturation gap” observed between 
arterial blood gas analysis and pulse oximetry readings is helpful for 

10making the diagnosis of methemoglobinemia.

The saturation gap arises owing to the limitations of pulse oximetry. 
Pulse oximetry can only measure 2 hemoglobin species— 

12 oxyhemoglobin and reduced hemoglobin. As other hemoglobins such 
as methemoglobin rise, the oxygen saturation on pulse oximetry falls 

12 and plateaus at 85%. This saturation gap, where oxygen saturation 
levels measured with pulse oximetry are substantially lower than 
arterial blood gas oxygen saturation levels, should alert the practitioner 
that an alternative, nonfunctional species of hemoglobin is present. 
Also, in cases of methemoglobinemia, arterial blood samples will be a 

19characteristic chocolate-brown colour.

MANAGEMENT
Initial management of patients with methemoglobinemia is supportive 
care with discontinuation of the offending agent. For patients with 
signs of hypoxia or methemoglobin levels exceeding 30%, 
administration of intravenous methylene blue at 1 to 2 mg/kg is 

11required.  In vivo, methylene blue is reduced by NADPH (reduced 
form of nicotinamide adenine dinucleotide phosphate)– 
methemoglobin reductase to leukomethylene blue. Leukomethylene 
blue subsequently acts as an articial electron donor to 
methemoglobin, thereby enhancing the erythrocyte's ability to reduce 
methemoglobin. If symptoms persist after 1 hour, repeat doses are 
given with caution, as accumulation of the drug can result in increased 

20production of methemoglobin.  Studies support the use of activated 
charcoal to improve clearance rates of methemoglobin at lower 
concentrations of methylene blue, particularly in cases of accidental or 

21intentional dapsone overdose.  When treatment with methylene blue 
is ineffective or not recommended, additional options may include 

22, 23ascorbic acid, exchange transfusion, hyperbaric oxygen therapy.  
High-dose ascorbic acid (vitamin C), up to 10 g/dose intravenously, 
can be considered to treat methemoglobin. However, it is generally 
ineffective and not considered standard of care. High dose ascorbic 
acid administration is associated with increased urinary excretion of 
oxalate. In the presence of renal insufciency, high dose ascorbic acid 

24may be predisposed to renal failure due to hyperoxaluria. If symptoms 
persist despite the above-outlined therapy, haemodialysis might be 
required.

CONCLUSION
Most patients with methemoglobinemia respond well to treatment and 
can be discharged after brief period of observation and symptomatic 
management. Anyone with persistent symptoms after initial treatment 
or exacerbated underlying medical conditions should be considered 
for admission. If symptoms persist haemodialysis, exchange 
transfusion, hyperbaric oxygen therapy might be required.

REFERENCES:
1. "NCI Dictionary of Cancer Terms". National Cancer Institute. 2 February 2011. 
2. Curry S. Methemoglobinemia. Ann Emerg Med. 1982 Apr; 11(4):214-21.
3. Ludlow JT, Wilkerson RG, Sahu KK, Nappe TM. Methemoglobinemia. In: . StatPearls

Treasure Island (FL): StatPearls Publishing; March 18, 2020.
4. Zosel A, Rychter K, Leikin JB. "Dapsone-induced methemoglobinemia: case report and 

literature review". Am J Ther. 2007:14 (6): 585–587. 
5. Adams V, Marley J, McCarroll C. "Prilocaine induced methaemoglobinaemia in a 

medically compromised patient. Was this an inevitable consequence of the dose 
administered?" Br Dent J.2007; 203 (10): 585–587. 

6. Barash M, Reich KA, Rademaker D. "Lidocaine-induced methemoglobinemia: a 
clinical reminder". J Am Osteopath Assoc.2015; 115 (2): 94–8.

7. Titov, V Yu; Petrenko, Yu M. "Proposed mechanism of nitrite-induced 
methemoglobinemia". Biochemistry.2005; 70 (4): 473–83.

8. Powlson, David S.; Addiscott, Tom M.; Benjamin, Nigel; Cassman, Ken G.; De Kok, 
Theo M.; Van Grinsven, Hans; Jean-Louis; Avery, Alex A.; Van Kessel, Chris. "When 
Does Nitrate Become a Risk for Humans?" Journal of Environmental Quality.2008; 
37(2): 291–5.

9. Zed PJ, Abu-Laban RB, Balen RM, Loewen PS, Hohl CM, Brubacher JR, et al. 
Incidence, severity and preventability of medication-related visits to the emergency 
department: a prospective study. CMAJ. 2008; 178(12):1563–9. 

10. Ash-Bernal R, Wise R, Wright SM. Acquired methemoglobinemia: a retrospective 
series of 138 cases at 2 teaching hospitals. Medicine (Baltimore) 2004; 83(5):265–73. 

11. Ashurst JV, Wasson MN, Hauger W, Fritz WT. Pathophysiologic mechanisms, 
diagnosis, and management of dapsone-induced methemoglobinemia. J Am Osteopath 
Assoc. 2010; 110(1):16–20.

12. O'Dwyer D, McElvaney NG. A case of dapsone induced methaemoglobineamia. Ir J 
Med Sci. 2008; 177(3):273–5. 

13. Zosel A, Rychter K, Leikin JB. Dapsone-induced methemoglobinemia: case report and 
literature review. Am J Ther. 2007; 14(6):585–7.

14. Lexi-Comp Online. Dapsone (systemic): drug information. Hudson, OH: UpToDate; 
Accessed 2012 Apr 10.

15. Mansouri A, Lurie AA. Concise review: methemoglobinemia. Am J Hematol. 1993; 
42(1):7–12. 

16. Haddad LM, Shannon MW, Winchester JF. Clinical management of poisoning and drug 
overdose. 3rd ed. Philadelphia, PA: WB Saunders; 1998.

17. Darling RC, Roughton FJ. The effect of methemoglobin on the equilibrium between 
oxygen and hemoglobin. Am J Physiol. 1942; 137(1):56–68.

18. Sangiolo D, Storer B, Nash R, Corey L, Davis C, Flowers M, et al. Toxicity and efcacy 
of daily dapsone as Pneumocystis jiroveci prophylaxis after hematopoietic stem cell 
transplantation: a case-control study. Biol Blood Marrow Transplant. 2005; 
11(7):521–9. 

19. Donnelly GB, Randlett D. Methemoglobinemia. N Engl JMed. 2000; 343(5):337.
20. Whitwam JG, Taylor AR, White JM. Potential hazard of methylene blue. Anaesthesia. 

1979; 34(2):181–2. 
21. Bradberry SM, Vale JA. Multiple-dose activated charcoal: a review of clinical relevant 

studies. J ToxicolClinToxicol. 1995; 33(5):407–16.
22. GraumanNeander N,  Loner CA, Rotol i  JM. The Acute Treatment of 

Methemoglobinemia in Pregnancy. J Emerg Med. 2018 May; 54(5):685-689. 
23. Cho Y, Park SW, Han SK, Kim HB, Yeom SR. A Case of Methemoglobinemia 

Successfully Treated with Hyperbaric Oxygenation Monotherapy. J Emerg Med. 2017 
Nov; 53(5):685-687.

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr


