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INnfroduction The Case Discussion

Methemoglobinemia: History and Physical:

. An altered state of the hemoglobin molecule A 71-year-old man with history of end stage systolic heart failure secondary to nonischemic Nitrates/Nitrites: | Aot
such that the iron cations are oxidized to the cordlomyopo’r.hy and atrial fibrillation rate c:o.n’rrolled. previously W|’rh.Am|odqrc.>ne,._jow s’rq’rus - Ayl sobutyl Sodium _ | _ :An’rimoloriols
ferric (3+) state. This both decreases the post orthotfropic heart transplant 3 months prior admitted from cardiology clinic with persistent, A Analgesics: _-Dapsone
nemoglobin’s oxygen binding capacity and new hypoxemia. - Nitroglycyerin (rare) e '
InCcreases its oxygen affinity. . . o . _

The patient’s post fransplant course had been complicated by leukopenia with a WBC nadir of |

» The result is decreased oxygen delivery to fissues 1.57 one month prior to presentation, presumed fo be secondary to a medication effect with Aquired

and functional anemia. subsequent disconfinuation of Myfortic, Bactrim and Valcyte and the addifion of Dapsone for athemoalobii

PJP prophylaxis. One week prior to presentation he had been diagnosed with mild acute
cellular rejection by right heart biopsy and his prednisone had been increased o 15mg daily
and low dose Myfortic had been resumed. Mild exertional hypoxemia had been noted a few

 Methemoglobinemia is associated with hypoxia:
* Properties of the methemoglobin molecule
make pulse oximetry read inaccurately low

Other Chemical &

. days previously at cardiac rehab leading to early termination of that day’s exercise session. Environmental Exposures: Local Anesthefics:
and hyp.oxemm.does not correct - Anilins and aniline dyes ~Benozocaine, lidocaine
appropriately with oxygen. On presentation the patient reported about 2 days of a frequent, dry cough. He denied ‘f;f;;e;‘;dg:‘j::rsomms ot Sl )
. Blood gas analysis overestimates oxygen fevers, chills, night sweafts or dyspnea and felt generally quite well. N

saturation since the arterial oxygen partfial . . | | | | |
oressure remains normal in Vital signs were notable for a resting oxygen saturation of 88% on room air only improving to 92-

methemoglobinemia. 747 with 2L oxygen. | | |
Physical exam revealed an alert, well appearing elderly Asian male with an unremarkable Nt 7 ,
cardiopulmonary exam and no evidence of volume overload. a commonly implicated medication or chemical. The

100% Oxyhemoglobin Labs were notable for a WBC of 11 and hemoglobin of 12.7. findings of sudden onset cyanosis or hypoxia Q”d Ob”Ol’mO”Y
"""""""""""""" colored blood (dark red, chocolate or brownish blue) with

ohlebotomy in the right clinical seffing should raise concern
for acquired methemoglobinemia. Direct measurement of
methemoglobin in an arterial or venous sample is the
poreferred method of tesfing.

The diagnosis of methemoglobinemia often starts with a high
degree of clinic suspicion in the setting of known exposure 1o
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50% Methemoglobin Initial Differential Diagnosis and Work Up:

""""""""""""""""""""" | Given recent history the major concern was for PJP though consideration was given to
pulmonary embolism or amiodarone induced pulmonary toxicity.

/' / 50% Anemia (oxyhemoglobin) « Chest CT with pulmonary angiography was completely unremarkable.

Oxygen content
(volume percent)
o
|
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Acquired methemoglobinemia secondary to Dapsone use is

'* ' T T ‘ Additional Work Up and Treatment:
= T“Op ) J1o0 . . P . . . . . generally dose dependent though the presence of
9 Given history of Dapsone use, the possibility of acquired methemoglobinemia was considered. . . .
venous Arterial : : underlying risk factors can make some patients more
blood blood « Blood gas analysis revealed a methemoglobin level elevated to 4.1%. censitive 1o the effect even at a relatively low dose. In our
Source: J.E. Tintinalli, J.S. Stapczynski, O.). Ma, D.M. Yealy, G.D. Meckler, D.M. Cline: « 24 hours affer discontinuation of Dapsone the patient’s methemoglobin had decreased 1o 3.3% SN . . VS .
Tintinalli's Emergency Medicine: A Comprehensive Study Guide, 8th Edition i i . . pO'I'le fTI' S cqase hlS Under|y|ng anemia |||<e|y plcced hlm O-l-
www.accessmedicine.com and he was able to maintain an ambulatory oxygen saturation of 90% on room air.
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higher risk for developing significant methemoglobinemia.
Other risk factors include G6PD deficiency, partial
cytochrome bb reductase deficiencies and underlying heart
or lung disease.

 He was switched to a monthly dose inhaled Pentamidine for PJP prophylaxis.

At clinic follow up 2 weeks later the patient’s oxygenation had improved to 967% on room air.

Learning Objectives

1. Describe the diagnosis of an unusual cause of
asymptomatic hypoxemia.

Treatment of acquired methemoglobinemia generally
consists only of the discontinuation of the offending agent. |If

patients are symptomatic or if the level of methemoglobin is
2. Review the treatment of acquired Refe rences over 20% treatment with either methylene blue or ascorbic
methemoglobinemia. acid should be considered. In the case presented here, the
1. Ash-Bernal, R., Wise, R. & Wright, S.M. Acquired methemoglobinemia: a retrospective series of 138 cases at 2 feaching hospitals. Medicine (Baltimore) 83, 265-273 (2004). p(]ﬂerﬂ' 'd Q|d|y reSpOﬂded TO diSCOﬂﬂﬂUQﬂOﬂ Of DQ psone,

2. Barclay, J.A., Ziemba, S.E. & Ibrahim, R.B. Dapsone-induced methemoglobinemia: a primer for clinicians. Ann Pharmacother 45, 1103-1115 (2011).
3. Esbenshade, A.J., et al. Dapsone-induced methemoglobinemia: a dose-related occurrence? Cancer 117, 3485-3492 (2011).
4. Mitsides, N., ef al. Dapsone-induced methemoglobinemia in renal transplant recipients: more prevalent than previously thought. Transpl Infect Dis 16, 37-43 (2014).

5. Farmer, B. M. and L. S. Nelson (2016). Dyshemoglobinemias. Tintinalli's Emergency Medicine: A Comprehensive Study Guide, 8e. J. E. Tintinalli, J. S. Stapczynski, O. J. Ma et al.

I I E E I TI I New York, NY, McGraw-Hill Education.

UNIVERSITY OF UTAH Division of General Internal Medicine

¢




	Slide Number 1

