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Abstract:

Vaping-triggered diffuse alveolar haemorrhage (DAH) is rarely reported in the literature. We report
the case of a 60-year-old man who presented to the emergency department with hemoptysis. He
had a known history of chronic liver disease and presented with coagulopathy. He was an active
smoker with a cumulative tobacco exposure of 12.5 pack-years and had been using nicotine-con-
taining e-cigarettes for the past 10 months. Initial chest radiograph revealed bilateral infilirates
and high-resolution computed tomography (HRCT) of the thorax demonstrated bilateral, nodular,
multifocal ground-glass opacities. Bronchoalveolar lavage (BAL) showed a progressively bloody
return, consistent with diffuse alveolar haemorrhage (DAH). Coagulopathy was managed using
targeted therapy guided by Rotational Thromboelastometry (ROTEM). Despite aggressive man-
agement, the patient succumbed to septic shock on the ninth day of admission. The pathogenesis
of vaping-induced DAH may involve direct vascular injury from heated chemicals or an indirect
mechanism via inflammatory cascades triggered by inhaled chemicals. In our patient with chronic
liver disease complicated by coagulopathy, vaping triggered diffuse alveolar haemorrhage. This
case highlights that vaping exposure may trigger DAH in patients with predisposing conditions
such as severe coagulopathy due to chronic liver disease.
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adolescents due to targeted marketing,
the availability of flavored options, and
the ease of access through online plat-

Introduction

E -cigarettes were initially developed
as a smoking cessation tool. However,
their popularity increased rapidly among

forms. Over time, it became evident
that ENDS (electronic nicotine delivery
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systems) are associated with various health-related
hazards. There are several reported cases of EVALI (E
cigarette or vaping associated lung injury).!! However,
vaping-triggered diffuse alveolar haemorrhage (DAH)
is rarely reported in the literature.

Case Report

A 60-year-old male presented with an acute onset of cough
and blood-tinged sputum. There was no history of fever,
chest pain, orthopnea, or paroxysmal nocturnal dyspnea.
There was no history suggestive of a connective tissue
disease, such as joint pain, rash, myalgia, Raynaud’s phe-
nomenon, dry eye, or dry mouth. Travel and recreational
drug use history were unremarkable. He had a 5-year his-
tory of chronic liver disease — non-alcoholic steatohepa-
titis (NASH). He was not taking any regular medications
and did not report any drug intake in the past 2 months.
He was an active smoker with a cumulative tobacco expo-
sure of 12.5 pack-years and had been using nicotine con-
taining e-cigarettes for the past 10 months.

On examination, he was conscious and oriented to time,
place, and person. His vital signs were heart rate of 92
beats per minute, respiratory rate of 22 breaths per min-
ute, and peripheral oxygen saturation (SpO,) of 97 %
on room air. Auscultation revealed fine end-inspiratory
crepitations throughout both lung fields. The rest of the
systemic examination was unremarkable.

Laboratory investigation revealed a hemoglobin level
of 8.6 g/dl, a total leucocyte count of 10000/ mm?3, and a
platelet count of 38000/ mm?. Liver function tests showed
a total bilirubin of 9.7 mg/dl and an international nor-
malised ratio (INR) of 4.7. Serum creatinine was 1 mg/dl.
The patient had a Child—-Pugh score of 11 (Class C) and
an estimated MELD 3.0 score of 34. Bedside 2D echocar-
diography showed a preserved left ventricular ejection
fraction with no regional wall-motion abnormalities. The
inferior vena cava (IVC) measured between 1.1 and 1.2
cm. Urinalysis did not reveal red blood cells.

The chest radiograph showed bilateral infiltrates [Fig.
1a]. The high-resolution computed tomography (HRCT)
of the thorax showed bilateral, nodular, multifocal
ground-glass opacities [Fig. 1b]. A nasopharyngeal swab
for RT-PCR testing for HIN1, Influenza A, HMPV, and
SARS COV-2 was negative. Sputum and blood cultures
did not grow any pathogenic organisms.

Coagulopathy was addressed using ROTEM-guided tar-
geted therapy. Despite correction of the coagulopathy, the
patient’s oxygen requirement progressively increased,
and he eventually required 2 L/min of supplemental ox-
ygen via nasal cannula to maintain an SpO, of 97%.

Autoimmune serologies, including antinuclear antibody,
antineutrophil cytoplasmic antibodies (ANCA) —both cy-
toplasmic (c-ANCA) and perinuclear (p-ANCA) — were
negative by indirect immunofluorescence. HIV screening
using an immunochromatographic card test was non-re-
active. A urinary drug screen for amphetamines, benzo-
diazepines, barbiturates, and cannabinoids was negative.

Flexible bronchoscopy, performed on day three, revealed
blood clots at the carina [Fig. 1c]. Bronchoalveolar la-
vage (BAL) demonstrated a progressively bloody return,
consistent with diffuse alveolar haemorrhage (DAH)
[Fig. 1d]. Cytological examination of BAL fluid on he-
matoxylin and eosin-stained sections showed hemosid-
erin-laden macrophages [Fig. le]. Further confirmation
of hemosiderin accumulation within the macrophages
was achieved using Perls” Prussian blue stain, which
specifically highlighted the hemosiderin pigment and
demonstrated the presence of iron deposits [Fig. 1f]. BAL
cultures were negative for infection. Despite correction
of coagulopathy (INR less than 2), the patient’s condition
continued to deteriorate, with progressively increasing
oxygen requirements, suggesting that correction of coag-
ulation abnormalities alone did not fully reverse the pul-
monary haemorrhage. A diagnosis of DAH secondary
to coagulopathy in the context of chronic liver disease
(non-alcoholic steatohepatitis, NASH) was made, with
vaping identified as the likely trigger.

During the hospital stay, the patient developed a fever,
septic shock, and acute kidney injury. Antibiotic therapy
was escalated. Glucocorticoid therapy was planned after
sepsis was controlled. The poor prognosis was explained
to the patient’s family. He required inotropic support to
maintain blood pressure, and was started on continuous
renal replacement therapy. The patient succumbed to
septic shock on the ninth day of admission.

Discussion

E-cigarette or vaping product associated acute lung in-
jury (EVALI) is a recognised complication of vaping.!
Electronic nicotine delivery systems typically consist of
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Figure 1: (a) Chest radiograph showed bilateral infiltrates. (b) The High resolution computed tomogram (HRCT) of
thorax showing bilateral nodular, multifocal ground glass opacities. (c) Flexible bronchoscopy image showing blood clots
at the carina. (d) Bronchoalveolar lavage (BAL) showing progressively bloody return consistent with diffuse alveolar
haemorrhage (DAH). (e) BAL fluid showing hemosiderin-laden macrophages on the hematoxylin and eosin stained
sections. (f) Perl’s Prussian blue stain demonstrating the hemosiderin pigment

a cartridge containing a liquid, a chamber containing a
heating element, and a battery-operated power source.
E-cigarette liquid generally contains nicotine, propyl-
ene glycol, and added flavours. Vaping refers to using
electronic cigarettes to vaporize nicotine and other fla-
voured liquids for inhalation.

EVALI is defined as the presence of bilateral lung opac-
ities, the use of e-cigarettes within the previous 90 days,

the exclusion of infection, and the absence of an alterna-
tive diagnosis. The clinical spectrum of e-cigarette-asso-
ciated pulmonary disease is varied, ranging from mild
pulmonary symptoms without associated lung injury to
life-threatening acute lung injury. Our patient met sev-
eral of the diagnostic criteria proposed for E-cigarette or
vaping-associated lung injury (EVALI), including recent
vaping within 90 days, bilateral pulmonary opacities on
imaging, and exclusion of infectious causes. However,
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Table 1: Cases of vaping induced diffuse alveolar haemorrhage reported in literature

Authors Year of Age Gender  Symptom onset after Predominant vaping Treatment
publication (years) initiation of vaping product
Agustin et al.B! 2018 33 Male 2 months Nicotine Steroids
Wilhite et al.® 2019 22 Male Not known THC Steroids
Edmonds et al.® 2020 31 Female 4 years Nicotine Only cessation of vaping
Singh et al.® 2020 22 Male 3-4 years THC Steroids
Shehata et al.l” 2020 61 Female 2 weeks THC Steroids
Villeneuve et al.® 2020 28 Female 1 month Nicotine Steroids and Rituximab
Suhling et al.® 2020 21 Male 2 years Nicotine Steroids
Hoekstra et al.l" 2021 17 Male Not known Nicotine and Cannabis oil Observation

the clinical and bronchoscopic findings were most con-
sistent with diffuse alveolar haemorrhage as the pre-
dominant pathological manifestation, rather than with
the more typical organizing pneumonia or diffuse alveo-
lar damage patterns described in EVALL Therefore, this
case is best interpreted as vaping-associated DAH within
the broader EVALI spectrum, occurring in a patient with
significant underlying coagulopathy.

Although vaping can cause various forms of acute lung
injury, vaping-triggered DAH is particularly rare. In a ret-
rospective multicentre cohort of 160 EVALI cases, DAH
was reported in only six (3.8%) cases.”) A PubMed search
identified eight reported cases of DAH due to vaping (Ta-
ble 1). Among these, four patients vaped only nicotine,
three patients vaped only tetrahydrocannabinol (THC),
and one patient vaped both nicotine and THC. All the
patients except one was managed with steroids.*'"! One
patient received Rituximab in addition to steroids.’®! One
patient improved only with smoking cessation as he was
maintaining SpO, on room air.”) Our patient differed
from previously reported cases by presenting with ad-
vanced liver disease and severe coagulopathy, suggesting
that vaping exposure may act as a trigger in such patients.

In our case, several alternative causes of diffuse alveo-
lar haemorrhage were systematically evaluated. Pulmo-
nary-renal syndromes were considered unlikely because
of the absence of hematuria or renal dysfunction at pre-
sentation and because autoimmune serologies, including
ANA and ANCA, were negative. Infectious etiologies
were excluded through negative microbiological testing
of respiratory samples and blood cultures. Portal hyper-
tension-related pulmonary vascular complications such
as hepatopulmonary syndrome and portopulmonary hy-
pertension were also considered; however, echocardiog-
raphy demonstrated preserved cardiac function without
evidence of pulmonary hypertension, and the clinical

presentation was not consistent with these conditions.
These findings favored the diagnosis of DAH over other
pulmonary complications of chronic liver disease.

The mechanism of vaping-induced DAH not fully un-
derstood and is proposed to be multifactorial. It may be
due either to direct vascular injury from heated chemicals
or to an inflammatory cascade triggered by the inhaled
chemicals. In the present case, the patient had advanced
chronic liver disease with significant coagulopathy (INR
4.7, thrombocytopenia). This likely created a vulnerable
haemostatic environment within the pulmonary micro-
vasculature. However, the temporal association with on-
going vaping exposure raises the possibility that inhaled
chemical irritants may have acted as a trigger, potentially
through direct endothelial injury or inflammatory activa-
tion. Thus, the clinical presentation may reflect a multifac-
torial process in which vaping exposure precipitated DAH
in a patient with a pre-existing haemostatic vulnerability.
There are no randomised controlled trials on the manage-
ment of vaping-induced lung injury, so therapeutic reg-
imens have not yet been confirmed. Currently, cessation
of e-cigarette use and systemic glucocorticoid therapy are
used in the management of vaping-induced DAH. Gluco-
corticoid therapy was planned, but its use was deferred
in our patient due to the development of sepsis. The man-
agement focused primarily on correction of coagulopathy
using targeted therapy, guided by rotational thromboelas-
tometry (ROTEM), and supportive care.

Conclusion

This case highlights that vaping exposure may act as a
potential trigger for diffuse alveolar haemorrhage in pa-
tients with predisposing conditions such as severe coag-
ulopathy from chronic liver disease. Clinicians should
consider a history of vaping when evaluating unex-
plained pulmonary haemorrhage in at-risk patients.
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