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Abstract

Methemoglobinemia is a life-threatening condition in which there is a decrease in the oxygen
carrying capacity of the blood (hemoglobin). The relative hypoxemia leads to fall in patient
blood saturation without any breathing difficulty. We discuss a case of methemoglobinemia
in a young adult with leprosy, the presentation and management of the condition in the

Emergency room.
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INTRODUCTION

ethemoglobinemia is a condition where

there is diminished oxygen carrying capacity
of circulating hemoglobin. This occurs due to
conversion of iron species from the reduced ferrous
[Fe2+] state to the oxidized ferric [Fe3+] state of the
hemoglobin.! Oxidized form of iron is unable to
bind and transport the oxygen. Methemoglobin has
a very high oxygen affinity and virtually no oxygen
is delivered to the tissues. This increased level of
methemoglobin results in functional anemia.
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Methemoglobinemia can be congenital or
acquired.'” Hemoglobin M disease are all possible
mutations that usually occur in both the alpha or
beta chains of hemoglobin near the heme iron.?
Acquired methemoglobinemia may occur due to
exposure to direct oxidizing agents (e.g. benzocaine
and prilocaine), indirect oxidation agents (e.g.
nitrates), or metabolic activation (e.g. aniline and
dapsone).*

CASE

A 24 year old male was brought to the emergency
room with complaints of headache with lethargy
and found to have low blood saturation. Patient
blood saturation was on the lower side in the
emergency room (around 75-80% on room air)
without any breathing difficulty. Patient was not
having any symptoms of lower respiratory tract
infection, the blood gas analysis was having partial
pressure of oxygen around 78 mmHg, oxygen
saturation around 72.2 mmHg (both on room
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air). Patient was taken put on high flow oxygen
(non rebreather mask) @15 litres oxygen still the
oxygen blood saturation was persisting around
85%. Patient was recently diagnosed with leprosy
and was started on leprosy therapy. Patient was
admitted for further medical care in the critical
care unit. Patient laboratory investigations and
radiological imaging was all within normal limits.
Patient desaturation state persisted even on a high
flow mask.

On further detailed evaluation, the patient was
noted to have started taking Tab Dapsone recently
in his leprosy therapy. The patient Methemoglobin
was found to be elevated on co-oximetry test.
Patient was started Injection Methylene blue (as
per toxicology screen). Patient condition started
improving, the oxygen demand reduced and after

Methemoglobinemia is a clinical diagnosis
based on history and presenting symptoms. The
hypoxemia is refractory to supplemental oxygen.
The presence of iron in oxidized state [Fe3+]
results in allosteric changes in the molecule

3 days of Methylene blue therapy, the patient was
shifted to the general ward. Patient condition
improved and was discharged home successfully
with improved (on normal air) vitals stats. During
the next few follow-up, patient condition remained
stable, Dapsone dose was reduced to considerable
level after discussion with the infection medicine
specialist of our hospital which was appropriate for
leprosy treatment and not injurious to the patient
health.

DISCUSSION

Dapsone is metabolized in the liver by
N-acetylation and N-hydroxylation. Dapsone
hydroxylamine is a strong oxidant and metabolic
activation results in methemoglobinemia.®

leading to shifting of oxygen dissociation curve
to the left. This leftwards shift leads to increased
affinity of the iron molecule for oxygen and thus
impaired oxygen release to the tissue.” The end
result of these changes is decreased oxygen
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delivery leading to tissue hypoxia. The diagnosis
is confirmed by arterial or venous blood gas with
co-oximetry, which will speciate hemoglobin to
determine the methemoglobin concentration.® The
pulse oximeter measures the relative absorbance
of two wavelengths of light (660 and 940 nm),
that correspond (respectively) to the absorption
of oxyhemoglobin (O,Hb) and deoxyhemoglobin
(HHb). Although the methemoglobin absorbance
at 660 nm wavelength is similar to that of
deoxyhemoglobin, the methemoglobin absorbance
at 940 nm wavelength is markedly greater than any
other blood constituents parameter. This leads to a
falsely low value of SO,.

The CO-oximeter measures light absorbance
at different wavelengths that correspond to the
absorption characteristics of deoxyhemoglobin,
oxyhemoglobin, carboxyhemoglobin, and
methemoglobin, providing a more accurate
measurement of SO,.

The antidote for methemoglobinemia is
Methylene blue. Intravenous injection of methylene

blue at a dose of 1-2 mg/kg (0.1-0.2 mL/kg of a
1% solution) is effective in methemoglobinemia."
Many physicians also recommend use of ascorbic
acid for decreasing oxidative stress, protecting the
red blood cell from hemolysis and also reducing
methemoglobin formation."

CONCLUSION

Methemoglobinemia is a life threatening
emergency caused due to oxidative stress on
the hemoglobin iron chain. It can be caused by
congenital or acquired defects. Co-oximetry is
the best diagnostic approach, though physical
examination and sound clinical knowledge
remains by far the best approach. Methylene blue is
the antidote of choice in methemoglobinemia. The
patient may present with a simple headache to a
life threatening comatose state. Brief history taking
skill and sound clinical approach is necessary in
diagnosing and threatening methemoglobinemia
effectively.

Table 1:
% MetHb Symptoms
<15 Generally asymptomatic
15-30 Cyanosis, anxiety, light-headedness, fatigue, headache
3-50 Tachypnea, confusion, syncope
50-70 Seizures, arrhythmias, metabolic acidosis, coma
>70 Death
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