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a b s t r a c t 

Excipient Lung Disease is an inflammatory response to the intravenous administration of 

oral formulations of drugs and their excipients (additives). Previously described offend- 

ers include opioids and Ritalin, whose excipients, when crushed and administered intra- 

venously, lead to inflammation and are demonstrated by centrilobular nodules and ground- 

glass formations on Chest Computed Tomography. In this case report, we demonstrate Chest 

CT findings of excipient lung disease in a patient using etizolam, a benzodiazepine deriva- 

tive commonly used as an anxiolytic in Japan. Of note, the patient acquired etizolam for 

purchase through online retailers without prescription, which is becoming more common 

occurrence and offers the additional risk of unknown formulations. 

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 
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Introduction 

An estimated 7.5 million people aged 12 or older are affected
by substance use disorder (SUD) related to illicit drugs [1] . Of
the 7.5 million, benzodiazepines and related tranquilizer mis-
use is seen in an estimated 1.7 million, with current popula-
tion prevalence of benzodiazepine use disorder cited at up to
2.2% [2] . Etizolam, an analog of benzodiazepines within the
✩ Key Points: 1. Excipient Lung Disease is a sequelae of drug misuse an
in a primarily centrilobular distribution on Chest CT. 2.Opioids and Rital
with causative excipients could lead to this inflammatory response whe
of misuse and abuse with unknown excipient formulations could lead 
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thienodiazepine class, differs slightly in chemical structure
to its benzodiazepine counterparts but remains an agonist
to the GABA receptor with overlapping anxiolytic and central
nervous system depression properties [3–5] . Etizolam is com-
monly prescribed as an anxiolytic in Japan and was thought
to be of low abuse potential, but more recently has demon-
strated misuse due to its sedative and skeletal muscle relax-
ant properties [ 4 , 6 ]. Because of this, etizolam remains an ille-
gal substance without FDA approval in the United States(US);
d has specific findings of gravity dependent ground glass opacities 
in are most commonly implicated in ELD, but any oral formulation 

n ingested intravenously. 3. The ability of patients to acquire drugs 
to increased incidence or novel presentations of ELD. 
fessional or other influences that would interfere with the objec- 
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Fig. 1 – Chest x-ray (A) and lung bases on CT Abdomen and/or Pelvis (B) during emergency department evaluation for 
trauma and suspected drug use. The chest x-ray revels patchy and nodular opacities at the right lung base. CT demonstrates 
scattered centrilobular and tree-in-bud ground glass nodules most pronounced in the right lung base. These findings were 
considered to be related to aspiration in the setting of trauma or pneumonia. A 3 month follow-up CT was recommended. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

however, within the US, etizolam is commonly implicated as
a drug available for online purchase labeled as a “research
chemical,” leading to misuse [ 7 , 8 ]. Like benzodiazepines users,
etizolam users are susceptible to altered mental status, with-
drawal seizures, and respiratory depression if taken in excess
[9] . 

While not included in the Diagnostic and Statistical Manual
of Mental Disorders, Fifth Edition criteria for misuse, intravenous
(IV) injection of crushed oral formulations of pharmaceuticals
is a dangerous form of drug use with clinical significance. Clin-
icians often consider risks including skin and soft tissue in-
fection, bacteremia, and endocarditis in these patients; how-
ever, an additional concern occurs when oral formulations of
the drugs, and more specifically, their additive fillers (excipi-
ents), are self-administered intravenously, resulting in excip-
ient lung disease (ELD). ELD is caused by excipient particles
lodging within the pulmonary vasculature, which results in a
granulomatous reaction and subsequent lung nodule forma-
tion [ 10 , 11 ]. This reaction has common findings on CT, often
demonstrated by centrilobular nodules and ground-glass for-
mations [11–14] . Common ELD offenders include opioids and
Ritalin (colloquially known as “Ritalin Lung”),[15] with excipi-
ents including talc (hydrated magnesium silicate), microcrys-
talline cellulose, and starch within their oral formulations [ 10 ,
16 , 17 ]. Etizolam is often shipped to the purchaser in powdered
or oral formulations, both of which can be implicated in IV
drug use when crushed and placed into a solution and there-
fore not immune to ELD [7] . In this case report, we demon-
strate the radiographic findings of excipient lung disease in a
chest CT for a patient with benzodiazepine dependence who
obtains the benzodiazepine analog etizolam through an on-
line retailer. 
Case Report 

This patient is a 42-year-old male with a past medical history
notable for distant polysubstance use including crack-cocaine,
opioids, and IV heroin use. He is noted to have ongoing benzo-
diazepine use disorder complicated by recurrent withdrawal
seizures. He currently purchases the benzodiazepine analog
etizolam through an online website, in addition to cariso-
prodol (Soma), a muscle relaxant. He initially presented to the
emergency department (ED) secondary to an unwitnessed fall,
was found to have polytrauma with multiple abrasions, ec-
chymoses and scrapes on his head, face, chest, abdomen and
flank and back. The patient endorsed multiple drug use in the
setting of the fall, including etizolam and carisoprodol. In the
ED, his vitals were unremarkable, a complete blood count was
notable for leukocytosis to 17.4. His complete metabolic panel
demonstrated a sodium of 122, potassium 5.4, creatinine 1.74
(baseline 1.3, high muscle mass). His creatine kinase was ele-
vated to 42,900. Urine Drug Screen was positive for benzodi-
azepines. 

Initial trauma imaging workup included a chest x-ray
( Fig. 1 A) which demonstrated patchy and nodule opacities at
the right lung base. Additional CT brain and face was normal
except for overlying soft tissue hematomas of the scalp and
cheeks. The patient was noted to have frank blood in urine.
Due to trauma, overlying abdominal and flank ecchymoses,
and blood in urine, the patient received a CT Abdomen and
Pelvis to rule out structural kidney injury in addition to sus-
pected rhabdomyolysis. No acute renal pathology was noted,
however, there were scattered centrilobular and tree-in-bud
ground-glass nodules in the right greater than left lung bases
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Fig. 2 – Axial (A and B), coronal (C), and sagittal (D) CT chest reconstruction demonstrating extensive gravity dependent 
ground glass opacities in a primarily centrilobular distribution. Given this appearance, particularly the striking gravity 

dependence, excipient lung disease was suggested. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

considered to be likely of infectious or inflammatory origin
( Fig. 1 B). A dedicated follow-up CT chest was recommended
in 3 months. 

A follow-up non-contrast CT Chest was completed nearly
5 months later with no interval trauma or other pulmonary
symptoms. This study revealed increased right greater than
left gravity dependent ground-glass opacities in a primarily
centrilobular distribution ( Fig. 2 A-D). The central airways were
clear. 

Discussion 

Excipient lung disease is infrequently considered in the clin-
ical setting of substance use disorder due to non-specific
clinical symptomology and relatively non-specific findings on
imaging. In this young patient presenting with trauma and el-
evated white blood cell count, the initial incidental note of
ground glass opacities in the lower lungs were non-specific
findings with a differential which primarily included infec-
tion or aspiration. Given the persistence and imaging appear-
ance of these findings on the dedicated follow-up CT chest 5
months later, ELD was strongly suggested in this patient with
a known history of benzodiazepine use disorder and recur-
rent positive UDS for benzodiazepines [11–14] . One additional
consideration in this patient is the route of ingestion. The pa-
tient had a significant medical history of IV drug-use, however
there was no documented injection sites or endorsement of
IV use of the benzodiazepine during the current presentation
by the ordering physician. Reports of similar findings on CT
have been demonstrated in other routes of street drug abuse,
including snorting, [18–20] and inhalation [21] although not
specifically in benzodiazepine use. Of additional interest in
this patient, etizolam was acquired over the internet, which is
becoming more commonplace and offers the additional risk
of unknown formulations. One could extrapolate that as ac-
cess to these medications continues to expand, this diagno-
sis may become more prevalent in the coming years [ 8 , 9 , 22 ,
23 ]. Because of this, it remains important for the consulted
radiologist to remain vigilant to the imaging findings of ELD,
especially given the non-specific clinical symptomology and
stigma behind drug-use that limits acknowledgement of use
by the patient to the clinician. 

Patient Consent statement 

The patient signed a universal consent form allowing for in-
clusion in research activities. Care was given to minimize per-
sonal health information within this case report. 
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