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CASE REPORT

CASE PRESENTATION
A 70-year-old woman with a past medical 
history of hypertension, asthma, recurrent 
urinary tract infections (UTI), alcohol 
abuse, a remote history of morphine over-
dose, and active cannabis use presented to 
the emergency department (ED) for dys-
uria and back pain. She described a nonra-
diating, constant, 9/10 burning back pain 
with urination that improved with mari-
juana use. For her recurrent UTIs, she had 
been taking prophylactic Bactrim, half a 
tab every day, prescribed by her primary 
care provider for the previous 4 months. 
For pain control, she also was prescribed 

Pyridium (unknown dose) to use as needed for pain control. 
She had been intermittently using Pyridium for the past 3 to 4 
months. The day prior to presenting to the ED, in addition to her 
prophylactic doses of TMP/SMX, she took 2 additional tablets 
(unknown dose) and another 2 tablets the day she presented to 
the ED. She obtained these medications from her sister, who had 
unused medication. 

The patient’s initial physical exam showed concerns for acute 
pyelonephritis/urosepsis. Her labs did not show leukocytosis, 
anemia, or electrolyte derangements. Computed tomography 
of the abdomen and pelvis was unremarkable. For pain, she 
received a single injection of 4 mg morphine. 

While in the ED, the patient suddenly became hypoxic, requir-
ing 6 liters of oxygen delivered via OxyMask (Figure 1). A chest 
x-ray and computed tomography pulmonary angiogram protocol 
were negative for any acute process. She attempted multiple wean-
ing trials with no improvement in hypoxia. An arterial blood gas 
(ABG) test showed a MHb level of 9.4% and a PaO2 of 176 mm 
Hg (normal MHb < 3%, PaO2  80-100 mm Hg). The ED provid-
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INTRODUCTION
Trimethoprim-sulfamethoxazole (TMP-SMX, brand name 
Bactrim) and phenazopyridine (brand name Pyridium) are indi-
vidually associated with methemoglobinemia (MHb) through a 
series of altered reduction-oxidation reactions.1-4 MHb occurs 
when the iron group located within hemoglobin oxidizes from 
the ferrous state (Fe2+) to the ferric state (Fe3+). MHb has an 
increased affinity for oxygen that results in decreased dissociation 
and availability at the tissue level. We report a case of methe-
moglobinemia associated with concurrent use of TMP/SMX and 
phenazopyridine in a 70-year-old woman with recurrent urinary 
tract infections.
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A key diagnostic finding in the presentation of MHb is rec-
ognizing the “saturation gap” (Figure 2). The first indication of 
a saturation gap occurs when patients are placed on oxygen and 
saturations do not improve.6-8 An ABG confirms the presence of 
a saturation gap, which shows high levels of PaO2  with consis-
tently low hemoglobin saturations. 

The patient presented in this report developed acute hypoxia 
in the setting of long-term TMP/SMX and phenazopyridine 
use for recurrent urinary tract infections. She did receive a 
dose of morphine in the ED, which could have contributed to 
her hypoxia; however, in the absence of other opioid-related 
symptoms, this is less likely. She also has asthma; however, her 
physical exam was not consistent with an exacerbation. She was 
negative for pulmonary embolism and SARS-CoV-2. Regarding 
her MHb percentage, symptoms are typically seen above 10%. 
Her asthma and marijuana and morphine use, while not actively 
contributing to her current clinical presentation, likely resulted 
in a form of chronic lung disease that predisposed her to symp-
toms of MHb at lower levels.9 In the absence of other contrib-
uting medical history or a causative agent, the combined use 
of TMP/SMX and phenaozpyridine was the likely etiology of 
her acute hypoxia (Naranjo Adverse Drug Reaction Probability 
Scale10 Score of 7 [probable]).11 

While prolonged use of TMP/SMX and phenazopyridine is 

ers contacted poison control, which recommended admission with 
serial ABGs, complete blood cell counts, and vital signs until she 
could breathe on room air. The patient’s breathing improved, and 
she weaned off oxygen to room air by time of discharge. Serial 
ABGs showed decreasing MHb levels (Figure 1). We attributed 
the cause of MHb to the concurrent use of phenazopyridine and 
TMP-SMX.  

DISCUSSION
The mechanism underlying TMP/SMX and phenazopyridine-
associated MHb is not well understood. It is hypothesized these 
medications interfere with the nicotinamide adenine dinucleo-
tide (NAD) + hydrogen (H)/nicotinamide adenine dinucleotide 
phosphate (NADPH) reductase pathway, resulting in disrupted 
oxidation/reduction reactions.3 

Symptoms of MHb are dependent on blood concentrations. 
Symptoms of patients with concentrations less than 10% range 
from asymptomatic to mild dyspnea. Some literature has shown 
patients are asymptomatic until levels are greater than 40%.5 The 
most recognized symptom of MHb is cyanosis. Other symptoms 
include headaches, fatigue, worsening dyspnea, and chocolate 
brown blood. Seizure, coma, and death are all complications of 
MHb when concentrations are above 50%.6 Treatment for MHb 
is methylene blue or ascorbic acid.6 

Figure 1. Illustrating the Saturation Gap

Early in the patient’s hospital course, she had very high levels of arterial oxy-
gen pressures (red line) and persistently low oxygen saturations (blue line). The 
shaded region represents the “saturation gap,” which can be an early sign of 
methemoglobinemia.     
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Figure 2. Oxygen Requirements Throughout Hospital Course 

The patient’s oxygen saturation (blue line) acutely dropped early in her emer-
gency department course, requiring supplemental oxygen (green line). As 
methemoglobinemia levels decreased (red line), oxygen use decreased and 
saturations improved.  
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more likely to result in MHb, as we saw in this case, a slight 
increase in dose for a short period of time could be enough to 
result in symptoms.11-13 This further highlights the need for pri-
mary care clinicians to be vigilant in medication management 
for patients, even for somewhat routine treatments or over-the-
counter medications. 

Of note, several geriatric patients have some extent of kidney 
disease, which can impact dosing of TMP/SMX and phenazopyr-
idine. The Beer’s List advises to use TMP/SMX with caution in 
patients taking angiotensin converting enzyme inhibitors, angio-
tensin receptor blockers, or warfarin, common medications in the 
geriatric population.14 This also highlights the need for patients 
to work with their provider for medication adjustments and to 
ensure they are safe.

CONCLUSIONS
UTIs are common occurrences in the general population and 
often are treated empirically with TMP/SMX, while phenazopyr-
idine is available over the counter. With changing demographics 
in the American population and a growing geriatric percentage, 
recurrent UTIs may become a more common complaint and pro-
phylaxis more widespread. While acute hypoxia due to MHb is 
rare, given the widespread use of these medications in the out-
patient setting, it is important for providers to be aware of the 
association and educate patients about potential risk.
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