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Abstract

Chronic salicylate toxicity is a challenging diagnosis made even more difficult by over-the-counter products, and recognizing the clinical
manifestations of salicylate toxicity is important for all clinicians. BC powder is a combination product available in the United States containing
significant amounts of aspirin. Use of this medication can lead to both acute and chronic salicylate toxicity. Non-cardiogenic pulmonary edema and
subsequent acute respiratory distress syndrome are known manifestations of salicylate toxicity. We present a case of recurrent respiratory failure in
a patient with chronic headaches and BC powder use found to have salicylate toxicity.
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Introduction

Salicylate toxicity encompasses acute manifestations following
intentional ingestion, while chronic toxicity poses a more
challenging diagnostic scenario. Often, chronic toxicity arises from
inadvertent, prolonged exposure to various salicylate-containing
products. Notably, Goody’s Powder and BC Powder are widely
used pain relievers in the Southern United States. Goody’s Powder
contains acetaminophen, acetylsalicylic acid (aspirin), and caffeine,
with 520mg of aspirin per packet. BC Powder contains 845mg of
aspirin and caffeine. Accumulated exposure to multiple doses of
these products, both shortand long-term, can resultin unintentional
toxicity. In this case report, we present a young, relatively healthy
female who experienced repeated hospitalizations due to chronic
salicylate intoxication from prolonged BC Powder use. The case
emphasizes the diagnostic challenges of identifying chronic
salicylate toxicity, while also highlighting various features such as
acute respiratory distress syndrome (ARDS).
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Case Presentation

A 29-year-old female with a history of anxiety, depression, and
migraines presented to the emergency department with several
weeks of worsening dyspnea. She also had chronic sinus congestion
associated with ear fullness, postnasal drip and cough producing
thick, white sputum. She had no known sick contacts. She was a
current smoker, smoking 1.5 packs per day and had been smoking
for the last 10 years. She denied any vaping, alcohol, or other
recreational drug use. In the emergency department, the patient
was presented with evident respiratory distress characterized by
tachypnea, nasal flaring, inspiratory crackles, and hypoxemia. Vital
signs revealed a blood pressure of 107/60 mmHg, no fever, a pulse
rate of 86 beats per minute, and a respiratory rate of 30 breaths
per minute. She had rapidly escalating oxygen requirements
eventually necessitating 80% FiO2 delivered via high-flow nasal
cannula. Chest X-ray showed dense patchy airspace opacities in left
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perihilar and retrocardiac regions. Chest CTA (Figure 1) showed
diffuse multifocal dense airspace opacification involving portions
of all pulmonary lobes, most prominently in the left lung and right
upper lobe. Labs were significant for decreased serum bicarbonate
at 19 mmol/L, creatinine 0.79 mg/dl, hemoglobin 9.7 g/dl, WBC
7.8 109/L, pro-BNP 3,800 pg/ml, and ABG 7.42/28/89/18 on

100% FiO2. Urinalysis showed 30mg/dL protein, trace ketones and
moderate blood. Follow-up urine protein creatinine ratio was 2.04
mg/dL. COVID PCR was negative. She was started on ceftriaxone
and azithromycin for community acquired pneumonia coverage
and admitted to the ICU (Figure 1).

-

Figure 1: CTA Coronal imaging from first presentation for respiratory failure.
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In the ICU, extensive testing was performed to identify the
cause of the patient’s respiratory symptoms. The respiratory
pathogen panel and urine legionella screen yielded negative
results. Despite this, the patient remained tachypneic with elevated
oxygen requirements, leading to the decision intubate and perform
diagnostic bronchoscopy with bronchoalveolar lavage (BAL).
During the bronchoscopy, the airways appeared normal with
minimal secretions, and no significant findings were observed.
The bronchial culture demonstrated minimal polymorphonuclear
leukocytes on stain, but no bacterial growth was detected. Analysis
of the BAL fluid revealed 850 red blood cells and 525 nucleated
cells, consisting of 62% neutrophils, 1% lymphocytes, 30%
monocytes, and 7% other cells. Eosinophils were absent. Cytology
results showed the presence of alveolar macrophages and acute
inflammation, but no malignant cells were detected. Various
additional tests were performed on the BAL fluid, including AFB
culture, aspergillus galactomannan antigen, pneumocystis DFA,
fungal culture, legionella culture, respiratory pathogen panel, and
COVID PCR, all of which yielded negative results.

On hospital day 2, the patient was successfully extubated,
and methylprednisolone was initiated due to a suspected
inflammatory cause for her condition. Following the treatment, her
oxygen requirements improved rapidly, accompanied by positive
changes in radiographic findings observed on the chest X-ray. She
completed her prescribed course of ceftriaxone and azithromycin.
Throughout her hospital stay, occasional episodes of bradycardia
were noted, with heart rates as low as the 30s and intermittent
2:1 atrioventricular block that self-resolved. A transthoracic
echocardiogram revealed normal biventricular function and no
significant valvular abnormalities. During the post-extubation

Citation: Joshua Clark, Kunal Jakharia* and Ashley Henderson. From Relief to Risk: BC Powder’s Impact on Chronic Salicylate Toxicity and
Acute Respiratory Distress Syndrome. Archives in Respiratory & Pulmonary Medicine. 1(2): 2023. ARPM.MS.ID.000509.

discussion with the patient, it was revealed that she had been
regularly consuming BC powder since the age of 18 as a treatment
for her migraine headaches. She reported using up to four packets of
BC powder per day during her most symptomatic episodes. Further
workup completed during hospital stay included negative ANCA,
HIV, ENA, ANA, myositis panel, anti-CCP, anti-GBM, cryoglobulin,
hypersensitivity pneumonitis panel (drawn on steroids) and
hepatitis panel. She had a mildly positive RF at 22.3 IU/mL, mildly
decreased C4 (12.5 mg/DL) but normal C3 (98 mg/dL). SPEP with
no monoclonal protein.

Given the presence of proteinuria and hematuria, a 24-hour
urine protein test was conducted and revealed an elevated level of
576mg/dL. As a result, the patient underwent a renal biopsy, which
indicated focal and segmental glomerulosclerosis with a tip variant.
The nephrology team suspected that this finding was secondary
to chronic salicylate use. Unfortunately, no salicylate level was
obtained during her initial hospitalization. Upon discharge, the
patient was prescribed a prolonged steroid taper, initiated on
lisinopril, and strongly advised to refrain from further use of BC
powder or salicylates due to the belief that they were contributing
to her pulmonary toxicity. During her follow-up appointment with
the pulmonology clinic, nearly 3 months later, the patient reported
that her previous breathing concerns had completely resolved.
She had completed her course of steroids one month prior to the
appointment. Her exposure history was unremarkable. The patient
acknowledged continued use of BC powder but in reduced amounts.
A high-resolution non-contrast chest CT scan (Figure 2) showed an
improvement with the resolution of previously observed bilateral
ground-glass pulmonary opacities, with no new pulmonary
parenchymal abnormalities detected (Figure 2).
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Figure 2: CT coronal imaging at outpatient pulmonary follow-up.
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Twelve days later, the patient presented to the emergency room
with pronounced shortness of breath and tachypnea. Her shortness
ofbreathhad worsened over the weekleading up to her presentation.
The patient reiterated her persistent sinus congestion, postnasal
drip, and sporadic productive cough. She also reported chronic
tinnitus, which had intensified in the last few days. Furthermore,
she experienced ongoing headaches and admitted to consuming
2-6 BC Powders daily, with an escalated intake over the past few
weeks. Although she continued to smoke, her smoking frequency
had decreased compared to earlier periods. Vitals in the ER showed

BP 98/77 mmHg, HR 118 beats/min, RR 30-35 breaths/min,
temperature 36.7 C saturating 99% on RA. Exam showed significant
tachypnea and difficulty speaking but clear lungs bilaterally. Chest
x-ray showed mild bibasilar and retrocardiac streaky and patchy
opacities. Follow-up chest CTA (Figure 3) showed bilateral lower
lobe predominant mosaic pattern ground-glass opacities centered
around the peribronchovascular region. Findings were noted to
have a similar morphology as compared to prior CTA chest but
were less severe. No PE was identified (Figure 3).

-

Figure 3: CT coronal imaging during patients second presentation with respiratory failure.
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Labs demonstrated a serum bicarbonate of 11 mmol/L,
creatinine of 0.80 mg/dl, WBC 11.4 109/L, Hgb 13.2 gm/dl, pro-BNP
42 pg/mL, troponin negative and negative lactate. ABG on room air
was 7.5/11/177/9. UA was significant for continued proteinuria,
positive ketones, and hematuria. COVID/influenza/RSV negative.
INR elevated to 2.39 Salicylate level was obtained and elevated
at 548.3 ug/mL. A hypersensitivity panel collected on admission
was negative. The patient received an intravenous bolus of sodium
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bicarbonate and was initiated on a bicarbonate drip. Poison
control and nephrology were consulted and recommended urgent
hemodialysis. The patient was admitted to the intensive care unit
(ICU), where hemodialysis was promptly initiated. An intravenous
bicarbonate infusion was maintained alongside hemodialysis.
Following her initial 4-hour hemodialysis session, the patient
transitioned to continuous renal replacement therapy (CRRT) for
approximately 24 hours. On hospital day 2, her salicylate level was
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undetectable, and serum bicarbonate levels normalized, resulting in
the resolution of her shortness of breath and tachypnea. To address
coagulation abnormalities, the patient received oral vitamin K,
which successfully normalized her INR levels. Migraine prophylaxis
was resumed using topiramate, and she was emphatically advised
to abstain from using BC or Goody’s powder.

Discussion

Patients suffering from salicylate toxicity can present with
tachypnea, hyperpnea and tinnitus. Patients develop tachypnea
secondary to direct stimulation of the respiratory center in the
medulla by toxic levels of salicylate. A consequential metabolic
derangement includes respiratory alkalosis from continued
tachypnea and reduction of carbon dioxide. As toxicity persists,
salicylates can cause a concomitant anion gap metabolic acidosis
through the accumulation of lactate and ketone bodies [1]. In the
final stages, respiratory acidosis can occur secondary to exhaustion,
co-ingestion (and resultant hypoventilation) or lung injury as
patients are not able to maintain the needed respiratory rate to
overcome the metabolic acidosis. As the pH falls, a larger amount
of serum salicylate becomes non-ionized enabling increased tissue
permeability. Salicylates can then more readily cross the blood-
brain-barrier and cause worsening altered mental status thus
decreasing the ability to maintain an adequate respiratory drive.
This further worsens pH allowing even more non-ionized drug to
be present [1,2] Therapeutic serum salicylate levels range from 10-
30mg/dL with toxic levels usually being greater than 40-50mg/dL.
Caution should be taken when interpreting serum salicylate levels
as chronic toxicity can occur even at therapeutic levels of salicylate
[3]. Salicylate toxicity is generally treated with serum and urinary
alkalization with hemodialysis reserved for severe cases. Prompt
consultation with a toxicologist is recommended when salicylate
toxicity is suspected [1,2].

In addition to the above-mentioned clinical findings, patients
with acute or chronic toxicity can have numerous other multiorgan
system findings. One of note, and particularly relevant to our case,
includes acute respiratory distress syndrome (ARDS) or non-
cardiogenic pulmonary edema. ARDS in salicylate toxicity presents
in approximately 7% of cases [4]. The exact mechanism behind the
development of ARDS and non-cardiogenic edema is not known
but there are several proposed theories. One theory postulates
that salicylates generate pulmonary edema by directly increasing
alveolar capillary membrane permeability [5]. Another hypothesis
involves a neurogenic pathway by inducing adrenergic excess,
wherein the hypothalamus may become injured promoting a shift
from systemic to pulmonary circulation. Subsequently, resultant
hypoxia can lead to pulmonary artery hypertension, resulting in
an increase in local vasoactive substances that worsen ARDS [6].
An alternative potential mechanism for ARDS in salicylate toxicity
includes the alteration of prostaglandin synthesis through the
known mechanisms of salicylates on cyclooxygenase. By shifting
and influencing arachidonic acid pathways, salicylates may
decrease the production of prostaglandins that normally limit
fluid conductance and prevent membrane permeability [5,7].
Finally, hyperventilation may increase the risk of developing ARDS
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secondary to mechanical stress [8]. Risk factors for developing
ARDS in salicylate toxicity include history of cigarette smoking,
chronic overdose, metabolic acidosis, and neurological symptoms
on presentation [7, 9]. Proteinuria is commonly accompanied with
pulmonary edema suggesting that salicylates could potentially
increase membrane permeability in many different organ systems
[5]. Definitive treatment is accomplished through treatment of
the salicylate toxicity through therapies such as alkalization of the
urine or hemodialysis. The Extracorporeal Treatments in Poisoning
Workgroup (EXTRIP) recommends initiating hemodialysis for
any salicylate toxicity associated with noncardiogenic pulmonary
edema requiring supplemental oxygen.

Other findings in salicylate poisoning include tinnitus, neuronal
dysfunction, cerebral edema, gastritis, and hypoprothrombinemia
among others [1]. Additionally, there are case reports of cardiac
conduction abnormalities in patients with salicylate toxicity
including complete heart block [10]. Usually, these conduction
abnormalities are the result of acidemia or electrolyte disturbances
[10-13] but studies by Neto [11] demonstrated concentration-
depended decrease in the rate of sinus node firing in isolated rabbit
heart preparations. This could theoretically result in decreased
conduction in sinus and AV nodes leading to bradyarrhythmias [12],
as seen in our patient. This patient’s medical journey spanned three
months, involving two distinct hospitalizations, during which she
exhibited multiple signs and symptoms consistent with salicylate
toxicity. Regrettably, a salicylate level was not obtained during
her initial presentation, making a definitive diagnosis challenging.
Nevertheless, this circumstance offers us an opportunity to
retrospectively analyze data, leading us to believe that her initial
presentation aligns with the characteristics of chronic salicylate
toxicity.

The patient improved rapidly after starting on steroids which
was a befuddling feature of her case. One possible explanation is
that the two were entirely unrelated and rather it was the natural
temporal response of her body clearing salicylate without any
further intake while receiving optimized supportive care and
fluid removal/diuresis. Additionally, while not being the definitive
treatment for salicylate induced non-cardiogenic pulmonary
edema, steroids may have expedited her recovery but not through
the expected anti-inflammatory mechanism. There are several
previous pharmacokinetic studies and case reports (mostly in
pediatrics; [14,15]) that show with the addition of corticosteroids,
there was a reduction in serum salicylate levels and conversely
with the withdrawal of steroids there is a noted increase in serum
salicylate levels. Although the mechanism is not clear, there seems
to be increased clearance of salicylates when taken in conjunction
with corticosteroids [14-15]. The patient’s findings of 2nd degree
AV block, proteinuria, ketonuria, tachypnea and tinnitus are all
features that can present with salicylate toxicity. We suspect that
if a salicylate level had been drawn during her first hospitalization,
it would have been elevated and she may have improved with
standard salicylate toxicity treatments.

Chronic salicylate toxicity is a complex condition that may
not always be present with the classic respiratory alkalosis and
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metabolic acidosis. It can lead to various systemic disturbances,
including non-cardiogenic pulmonary edema and acute respiratory
distress syndrome. Detecting potential sources of long-term
exposure is crucial, especially in patients who unknowingly
consume salicylate-containing products. In regions where the use
of products like “Goody’s Powder” and “BC Powder” is common,
explicitly inquiring about these medications is vital, as many
patients may be unaware of their active ingredients. Serum salicylate
levels should be obtained in any suspected salicylate intoxication,
and consultation with local poison control or toxicology experts is
recommended for further guidance. Hemodialysis is the preferred
treatment for patients with salicylate toxicity and ARDS requiring
supplemental oxygen. Healthcare providers should be mindful of
potential alterations in serum salicylate levels when initiating or
tapering steroids.
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